





particle accelerator that is only about

iontinued me‘ Pci‘g'e SCI -

-promote safety can have hidden costs |

in the form of stifled creativity and. .

abandoned ideas. The upshot, these

- experts- say, is that products, pro-

cesses and large-scale: technologles

may fail to be made as good, cheap ~
and safe as possible. They say innova-- .
tion can be deterred when either - -
ventors or developers -hdve. inordi-
nate fears. of being sued- over new .

products and technoiogies. -
“A lot of people are interested in
the phenomenon, but no one has hard

' data on its extent,” said Deborah R.

Hensler, research director of Rand's
Institute for Civil Justice. One exam-
ple involves researchers who are

slowing efforts to test and market

computers with artificial intelligence
because of potential lawsuits. Their

-fear is that new types of liability will

emerge for computers that diagnose.
patients, run factories, and perform

.- other complex tasks. “Some of the
" state-of-the-art applications are not

going forward,”’ she said.

v, DI Matthews of the Livermore lab
said one of his own efforts to develop

an invention with commercial poten-

- tial had recently failed at least in part
" because of fears of liability suits.

His idea centered on a powerful

lar device for developing beam weap-
ons. Dr. Matthews proposed modify-
ing the accelerator so it coyld irradi-
ate food products, killing insects, lar-

" yae and parasites that infest freshly

harvested fruit and vegetables. Such
irradiation could replace the chemi-
cals used on many crops, thus elimi-

-nating the chance that poeisonous

fumigants might cling to produce.
But lawyers told potential investors
its development was. too risky, he-

- said. ““One of the factors they cited

" was liability,” Dr. Matthews recalled.!
It was too new, with no precedent to:
follow in a broad area of technology.

They were afraid we might build in a

_ liability that no one was aware of.” In

this case, liability concern was oniy
one factor; the more general contro-

- versy over food irradiation, for exam-

ple, alsoplayed arole.. . .-
Worry for Universities-.

A different kind of chill has been
felt in universities across the country,

. according to Howard W. Bremer, pat-

ent counsel for the University of Wis-
consin at Madison, which last year
devoted about $230 million in private
and Federal funds to scientific re-
search. The fear, he said, focuses on
small businesses that want to buy li-

-censes to university patents, If such .
" companies should be sued, plaintiffs.
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éﬁDo S the Fear of L1t1gat1on Inh1b1t:_Innovat1on?

- gix feet long Livermore uses a simi-

might trirri to the ‘‘deep pockets" of
the university that spawned the idea. -
Mr. Brémer said stich.fears were -
causing universities to shy. -away

from licensing patents.to small com-

panies, The trend is especiall
blesome, he said, since sma

trou-

ones at nurturing innovation;,
. “There’s some sincere questmnlng

Product llablllty has
forced companles to
be more careful,
'Ralph Nader saysf &

' of whether we should llcerlee to small

" businesses at all,” he said:
Yet another problem
some experts assert, when public
safety regulations create incentives
to keep bad technologies in the mar-
ketplace, hindering innovation. The
reason for' this, they say, is ‘that the

- -adoption of a new, safer technology

implieitty involves acknowledgment
that the previous technology was not
as safe as possible.

Nuclear reactdrs provide an exam-
: ple of **encouraged inferiority,” some
. experts assert.’ For instance; engi- .

"neers at the University of .Texas in- -

. vented a simple and effective solution
: for the problem of leaky welds in the
pipes of some reactors. It involved a"
new welding technique ¥ in - which
.powerful bursts of electricity. are di-,
“rected into steel pipes that“abut one
“another, fusing them with extremely‘
strong and uniforim seams.:
;- But the idea, little known outside of
-engineering clrcles has been ignored
i by the iIndustry in the three.or so
years since it was developed.:~
- #1f you admit you have lutlon,
then the. regulatory agencies mlght
force you to go:back and:retroifit,
said- an engineer tamiliar: with the

- tion that his name not beused.

g udglng Teclmology

Accordmg to Dr. Huber, who holds
"-a doctorate i engineering from the-
‘Massachusetts- - Institute “of - Tech-
‘nology and a dégree from Harvard:
_University Law School, the current’
-clash of lawand science boils down to
a ' fight- between’ technologicar “opti-
miists and péssimists. - :

“The technical cnmmumty usually
judges that- new- . technologies . are
-‘safer; cheaper and better for the con-

“ssumet,” hie said;*‘But when you shift -
“into- Federal regulation and the law,

you get suspicion of change, of inno- .
. vation; of departures from the: status’

-;-quo.- Lawyers tend.to see risks, noti
" 'benefits. The law is basically host:le
"to change and inrigvation.”

: Dr Huber ‘a fellow of the Manhat-

_that conduets economic research,;

- clash had been engendered by new in- ! :
‘busi-+
‘nesses are usually better than !arge<

“-"tor's charter was that of an éxercist,”
“-Dr. Huber said. “He-‘identified estab- -

-..’Now the regulator acts as gatekeep-|
- er, charged with blocking new tech-

" - nologies' not known to be safe and
-with protecting us from the ominous

‘is good since the technological risks
‘of modern life are seen’ as greater

'Rise in Liabllity Suits

“preducts, not to Himit inmovation,” |

‘cates -say that the current systém’
should be kept largely intact, with the

‘tory incentives to help move safety:
new technique, who spoke on condi- Std 4 :

- ““And’ these:agencies should be en: |

- safety not as:a nuisance, but as an im-|

tan Instltute for Policy Research in:
New York, a non-profit, private group:

told the -conference of the National ||
Academy of Engineering that the|

terpretations of liability law and new |
regulatory statutes over the past two .|

decades. “Under the old regime,!|
“'which - prevailed in this country for"
about' &-hundred years; the. reguia-i

lished hazards and rooted them out.
technelogical unknown.”*

-Ta many public-interest groups and
activists, this new role for regutators.’

— - - —

than in the past. Almost everywhere, :
they say, lurk invisible killers, from -
radiation to asbestos, They say trage-
dies ‘stich the chemical disaster at
Bhopal, India, and nuclear reactor }
* fire at Chernobyl in the Soviet Unmn
must be avoided.

“*It’s clearly in ‘the corporate inter-
est to limit tiabitity,” said Mike John-
son, an analyist for Public Citizen, a
comsummer rights organization in
Washington; D.C,, founded by Ralph
Nader. . “The prlnclpal .impact . of
product- liability has been to force
-Companies to be more careful in their

* Indeed, the number of product li-
. ability cases filed in Federal courts; j
-for -instance, has risen to- 13,554,1:1"‘3

1985 from 1,579 in 1975. Although most
cases are settfled before trial,. the
number of jury awards has risen over
the past decade; and the. cost ‘of Yabil-
lty insurance has surged.:’

Expérts have differing ideas about
what steps; if any, should be taken 1o
solve the problem. Consumer advo-

possible addition of spec1al regula-

related innovatmns mto the market- f
place. ¢ :
Dr. Huher suggested that Federal §
regulatory agencies, not the. courts, [
were the right place to weigh- risks !

and benefits of - new ~technologies; |

_couraged-to exercise this responsibil- [
“ity through: good hindsight, rather ,
than through bad foresight,” he said. -
David G. Owen, professor of law ati |
- the University of South Carolina, told'{]
the National Academy of Engineer: [f
ing that oneissue will linger no mat- r
ter what changes take place. “The en-
gineer must:now and hereafter give.
proper respect to safety;” he said.
“The current problems of product -
abijlity law and insurance will in the i
.long run prove manageable for engi-
neers  and ‘enterprises  who. -treati

rrrerre——
bk
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‘portant engineerlnggoal B |
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Does the Fear
Of L1t1gat10n

To Innovate’r"

By WILLIAM 4.BROAD

ing back technical innovation in a variety of .

OME scientlsts and legel experts are heginnlng r.o ;
-argue that fear of safety-related litigation is hold- -

fields. - ~.

Although the dimensions of the prohlem are unknown , .

- and probably unknowable, experts say the blizzard of Il- .

ability suits in the past decade has sent a chill through

fields as diverse as computer scienee, food processing :

and nuclear engineering,

“The legal system’s current message to sclentlsts and- T
engineers is: Don’t innovate, don’t experiment, don't be .- -
venturesome, don’t go out on a limb,” said Peter W. @ .
Huber, an attorney’ and engineer who has w?'ltten about - -

the prohlem

-~ However, some groups concerned with consumer issues , .

question the severlty of the probtem. saying its new vis~ ..
: _ ibility seems part- of

dxf ficult to get -
venture capxtal
for new ideas,”
said one |
physmlst

" “There's clearly a chilling. eftect," said Stephen M. -
. Matthews, a physicist at the Lawrence. Livermore Na-
. tional Laboratory in California who has worked on estab-

‘s b'ecomin‘gl -

campaign to' weaken Hf- - -
! ability laws so corpora- ‘'
. tions will have ta worry

less about public safety

and be ablé to make.-:

higher profits.

- Asmedebateheatsup, oAl
legal experts are trying =~
_toprobe the extent of the-. -
. problem even though its -~
symptoms - foregone '~

innovations - are by na-.

ment, : The: National '

“ture difficult to docu-

Academy of Engineer- .
Ing, a branch of the Government-chartered. private Na-
tional Academy of Sciences in Washington, D.C., recently -
held a symposium on the subject, and the Rand Corpora-

- tion in California i organizing a large study.

lishing new commercial ventures, “It’s becoming difficult
-to get venture capital for new ideas. Peop!e are ai’raid of :

potentiatl liability.”” -

Experts have long agreed that risky products and dan~
gerous procedures should be banned from the market-
-place. Recently, however, some have begun to argue that
increased technical regulation and litigation deslgned to

i Continued oR Page c9




Does, the Fear of L1t1gat1on Inh1b1t Innovatlon’r’
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- six feez lomg. Livermore uses a s1ml-

-promote safety can have hidden costs

in the form of stifled creativity and
abandoned ideas. The upshot, these

experts say, is that products, pro-

- cesses and large-scale technologies
-may fail to be made as good, cheap

and safe as possible. They say innova- -

. tion can be deterred when either in-
ventors or developers have inordi-
nate fears of being sued over new

- products and technelogies. -

“A lot of people are interested in

- the phenomenon, but no one has hard

data on its extent,” said Deborah R.

- Hensler, research director of Rand’s
: Insmute for Civil Justice. One exam-

i ple involves researchers who are
slowing efforts to test and market
¢ comptters with artificial intelligence
-+ hecause of potential :lawsuits. Their
- -féar ig that new types of liability will
* emerge for computers that diagnose

© patients, run factories, and perform

. other complex tasks. “Some of the

state-of-the-art applications are not _'

going forward,” she said.
_.”Dr. Matthews of the Livermore lab
_ ‘said one of his own efforts to develop

an invention with commercial poten-

tial had recently failed at least in part
- because of fears of liability suits.
His idea centered on a powerful

particle accelerator that is only about ¥ companies should

" ing the accelerator so it coyld irra 1-
-ate food products, killing insects, lar-

" its development was too risky,

_ orie factor; the more general contro-

. according to Howard W. Bremer, pat--
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might tiirn to the “deep pockets" of
lar device for developing beam weap-  the university that spawiied the idea.
ons. Dr. Matthews proposed modi Mr. Bremer said such fearg were
causing universities to shy away
from licensing patents.to smail com-
vae and parasites that infest freshly panies. The trend is especially trou-
harvested fruit and vegetables. Such blesome, he said, since sm
trradiation could replace the chemi-
cals used on many crops, thus elimi-
nating the chance that poisonous
fumigants might cling to produce.
But lawyers told potential investo}:;s
1]
said, “One of the factors they cited
was lHability,” Dr. Matthews recalled.

nesses are ysuzlly befter than Iarge‘
ones at nurturing innovation.
"There s some smcere quesﬁonlng

Product lzablhty has

“It was too new, with ecedent t
follow in a broad aree:1 grp {echnoli:)g; forced companles to
" They were afraid we might build in a be more Careful’_ ‘

liability that no one was aware of.” In
this case, liability concern was only

| Ralph Nader says; )
versy over food irradiation, for exam- ' <

ple, also played arole. . S s ;
‘Worry for Universities of whether we should license_t.o small

A different kind of chill has been  businessesatall,” he said:

felt in universities across the country, sor\;eet :;;eﬂ;g g;::}: mwhc:: gfxf;fii

safety regulations create incéntives
to keep bad technologies in the mar-
ketplace, hindering innovation. The
reason for this, they say, is that the
adoption of a new, safer technology
implicitly involves acknowledgment
that the previous technology was not
as safe as possible.

. Nugclear reactors provide an exam-

ent counsel-for the University of Wis-
consin at Madison, which last year
devoted about $23¢ milllon in private
and Federal funds to scientific re-
search. The fear, he said, focuses on
small businesses that want to buy li-
censes 10 university patents. If such -
sued, plaintiffs

e ple of “encouraged inferiority,” some
] -experts assert. For instance, engi-
" neers at the University of Texas_in-
. vented a simple and effective solution
. e * for the problem of leaky welds in the
o pipes of some reactors. It involved a -
) ' SR | new welding technique in which
’ - o powerful bursts of electricity are di-.
rected into steel pipes that abut one-
another, fusing them with extremely :
strong and uniform seams. -
i * But the idea, little known outside of
‘11 engineering cxrcles, has been ignored
i by the industry in the three or so
years since it was developed,’ .
i “If you admit you have a solution, -
then the regulatory agencies might

said an engineer familiar with the
new technique, whe spoke on condi-
tion that his name not beused, -

Judging Technology

. “According to Dr. Huber, who holds
a doctorate in engineering from the -
Massachusetts  Institute of Tech-
‘nology and a degree from Harvard
. University Law School, the current
clash of law and sclence boile down to
a fight' between technological Opl:l-

" mists and peasimists, :

#The technical community usually
judges - that new technologies. are
-gafer, cheaper and better for the con-

-‘sumer," he said. “But when you shift
‘into Federal regulation and the law,
yout get suspicion of change, of inno-

. vation, of departures from the status

: quo, Lawyers tend to see risks, not.
. “benefits. The law is basically hostile

- to change and innovation.” -
Dr Huber, a fellow of the Manhat-

busi--

-of modern life are seen as greater

force you to go back and retrofit,”

tan [nstxtute tor Pollcy Research in
New York, a non-profit, private group:
that conducts economic research, .

told the conference of the National .

Academy of Engineering that the||;

clash had been engendered by new in-|
terpretations of liability law and new .
regulatory statutes over the past two

decades. “Under the old regime,!
which prevailed in this country for
about a hundred years, the regula-
tor’s charter was that of an exorciﬂ."
Dr. Huber said. “‘He identified estab-
lished hazards and rooted them out.
Now the regulator acts as gatekeep-
er, charged with blocking new tech-.
nologies not known to be safe and
with protecting us from the ¢minous
technologicalunknown.” -

To many public-interest groups and
activists, this:new role for regulators
is good since;the technological risks

than in the past. Almost everywhere, :
they say, lurk invisible killers, from
radiation to asbestas. They say trage-
dies such the chemicai disaster at
Bhopal, India, and nuclear reactor
fire at Chernobyl i the Soviet Union
must be avoided.

Rise in Liability Sults

“It's clearly in the corporate inter-
‘est to limit liability," said Mike John- :
son, an analyist for Public Citizen, a ,
comsummer rights organization in.
Washington, D.C., founded by Ralph
‘Nader, “The principal impact of
product liability has been to force
-tompanies to be more careful in their
products, not fo limit innovation.”

Indeed, the:number of product li-'
ability cases filed in Federal courts,”
for instance, ‘has risen to 13,554 in’
1985 from 1,579 in 1975. Although most
cases are settled before trial, the
humber of jury awards has risen over
“the past decade, and the cost of labil-
ity insurance has surged.

Experts have differing ideas about |
: what steps, if any, should be taken to

solve the problem. Consumer advo-
cates say that the current system
should be kept largely intact, with the
possible’ addition of special regula-
tory incentives to help move safety:
related innovations mto the market- |.

place. 4.

- Dr. Huber suggested that Federal ||
" -regulatory agencies, not the courts,
were the right place to weigh risks
and benefits iof new technologies.
“And these agencies should be en-
couraged 10 exercise this responsibil-
ity through good hindsight, rather
than through bad foresight,” he said,

David G. Owen, professor of law atii§ "
“the University.of 'South Carolina, told' |1

the National Academy of Engineer-
ing that one issue will linger no mat-
ter what changes take place. “The en-
gineer must now and hereafter give
proper respect to safety,” he said.
“The current problems of product H-
ability law and insurance will in the
long run prove manageable for engi-;
neers and enterprises who treat!
safety not as a nuisance, but as an im-i
portant engineering goalL™ - i
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- - fine art: Protect your home market and

: mougb gzﬁ tbeﬂ‘ and lzcense our tecbnology s Iealemg abroad

almost as fast as we develop it. So scratch the long-term dream of

| al S lzvmg oﬁ' e.xports of bng tecbnology goods cmd services.

" Does anyone really
belleve 1n free trade"

EVER MIND if the U S loses u:s
manufactunng skills; we’ll just’

By Norman Gail

now a Brazilian.

import manufactured goods and pay for them
by exporting high technology and knowledge-
: oriented products. Steel in, software out. Autos
in, microchips out.

That’s 3 comforting theory held by a lot of people. Is it

workable? Increasingly it looks as if it is not workable. The
- whole concept is being seriously undermined as U.S. inno-
vations in technology are adopted not only by Japan but
also by such fast-developing countries as South Korea
_ Brazil, Taiwan, even India.
" While these countries are more than happy to sell us
manufactured goods, they closely control their own im-
-ports of technology goods they buy from us. Exports of
- computers and other high-technology products from the

U.S. are still huge, but the long-term prospects are in

question. [n areas of medium technology, mini- = .
~ computers in particular, developing countries are .,
adapting or stealing U.S. technology or licens- % ‘
ing it cheaply to manufacttire on their own. '
Many of the resuiting products are floodmg
right back into the U.S. 1,
The Japanese developed this pohcy toa _" i

then, as costs decline with volume, man-
ufacture for export at small marginal cost.

" A good many developing countries have

-adopted the Japanese technique.

- Against such deliberate manipulation of
markets, what avails such 2 puny weapon
as currency devaluation? Whether the
doliar is cheap or dear is almost irrel-
evant, Free trade is something we |
all believe in until it clashes wxr.h Y

~ what we regard as vital national y
economic interests.

These are the broad trends.
Now meet Touma Makdassi
Elias, 41, an engineer born in
Aleppo, Syria, Elias has a mas-
ter's degree in computer sci-
ence from San Jose State, in
Silicon Valley, and a doc-
torate from the Cranfield

" Institute of Technology

in England. Grounded

in European and U.S. /A

technology, Elias is /i

and biggest producer of personal computers. Elias came to

- $30 Paulo eight years ago to teach night classes in engi-

neering. In 1982 the Brazilian government banned imports
of small computers. Seizing the opportuity, Elias started
making the machines in the basement of a supermarket in
the industrial suburb of Diadema.

Technolog}'? “We worked from [BM‘ technical man-

uals,” Elias told Forszs. “We had a product on the market

by 1983. We started making 20 machines a month. Soon

we'll be making 2,400. Now my brother may be joining our
firm. He's a graduate of the,Sloan School of Management
at MIT., He’s been managing an investment company in

Dubai, in the Persian Gulf, but we need him here. Brazil is

one of the world’s fastest-growing conmtputer markets.”
- There you have it in a nutshell: foreigners, some of them

& US. -educated copying—stealing, to be blunt—U.S,

technology and reproducing it

own govemnments. An iso-
lated development?  No,
this is the rule, not the ex-
ception, in much of the
world. How, under such
circumstances, c¢an the
yfruits of its own science
and technology?

Time was when tech-
nology  spread = slowly.
Communications were
sluggish and nations
went to great lengths to
keep technological in-
novations secret. In
northern: ItaIy 300 vears
ago, stealing or disclosing
the secrets of silk-spinning
machinery was a crime pun-

chines were reproduced in
England by John Lombe only
after he spent two yeass at
risky industrial espionage in

Industrial Revolution,

jp Britain protected its
own  supremacy in

S s

His company, Mlcrotec, is Brazd's ﬁrst

f with protection from their

U.S. expect to reap the

ishable by death. The ma- -

R Italy. At the height of the .




-

textile mahﬁfadmre through laws banning both exports of

machines and emigration of men who knew how to build |

and run them. : :

These embargoes on the export of technology wereeven- |

tually breached. France sent industrial spies to England
and paid huge sums to get British mechanics to emigrate.
By 1825 there were some 2,000 British technicians on the
European continent, building machines and training a new
generation of technicians. A young British apprentice,
- Samuel Slater, memorized the design of the spinning
frame and migrated to the U.S. in 1789, later establishing a
textile factory in Pawtucket; R.L So, in the end, the tech-
nology became commonplace, but it took decades, and, in
‘the meantime, England was profiting handsomely from its
pioneering. - . ) .

Not so today, when 30% of the students at MIT are
foreignery, many destined to return to their native lands
and apply what they learn of U.S. technology. What once
was forbidden, today is encouraged. Come share our
knowledge. . AR :

Consider the case of Lisiong $hu Lee, bomn in Canton,
China in 1949, raised in Rio de Janeiro, now product
placning manager for SID Informatica, one of Brazil's big
three computer companies. Like many leading Brazilian

computer technicians, Lee is an engineering graduate of .

the Brazilian air force’s prestigious Aerospace Technical
Institute near S3o Paulo. Born in China, raised in Brazil,
educated in the U.S. “When I was only 24," Lee says, "1
was sent to the U.S. to debug and officially approve the
software for the Landsat satellite surveys devised by Ben-
dix Aerospace.” Lee later worked eight years with Digital
Equipment’s Brazilian subsidiary.

“Like Microtec’s Elias, Lee had learned most of what he
knew from the Americans. In teaching this pair—and tens
of thousands like them—TJ.S. industry and the U.S. acade-
mies created potential competitors who knew most of

what the Americans had painfully and expensively
learned. Theft? No. Technology transfer? Yes.

Ir: Brazil over the past few years, the Syrian-born, U.S.-
educated Elias played cat-and-mouse with lawyers repre-
senting IBM and Microsoft over complaints that Microtec
and other Brazilian personal computer makers have been
plagiarizing IBM’s BIOS microcode and Microsoft’s
MS-DOS operational software used in the IBM PC. The
case was settled out of court. Brazilian manufacturers
claimed their products are different enough frém the origi-
nal to withstand accusations of copyright theft.

-Where theft and copying are not directly involved in the

process of technology transfer, developing countries find .

ways to get U.S. technology on terms that suit them. They
get it cheaply. Before President José Sarney departed for his
September visit to Washington, the Brazilian government
tried to ease diplomatic tensions by announcing approval
of [BM’s plans to expand the product line of its assembly/
test plant near Sao Paulo. IBM will invest $70 million to

develop Brazilian capacity for producing the 5-gigabyte

3380 head disk assembly (HDA).

Ah, but there is a tradeoff involved in the seeming
concession by the Brazilians. The tradeoff is that IBM’s
expansion will greatly improve the technical capabilities
of local parts suppliers to make a wider range of more
sophisticated products. About a third of the key compo-
nents in [BM's HDA catalog will be imported, but Brazil-
ian suppliers will get help in providing the rest, some
involving fairly advanced technolegies.

But does what happens in Brazil matter all that much?
Brazil, after all, is a relatively poor country and accounts

for a mere $3 billion in the U.S." $160 biilion negative

tracdle balance. Braz_il macters very much. For one thing,

116
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Mictrotec founder Touma Makdasst Elias
From Syria to Séo Pauio via Silicon chcy.

. NewmndeaoPaulo
Pmdmmforu-pmrmm too.

what happens there happens in similar ways in other
developing countries—and some developed ones as well.
Brazil, moreover, is fast adapting to the computer age. The
Brazilian computer industry employs over 100,000 people.
It includes everything from the gray market of Sio Paulo’s
Boca de Lixo district to the highly profitable overseas
subsidiaries of IBM and Unisys. Both subsidiaries have
been operating in Brazil for more than six decades and, for
the time being, have been profiting from Brazil’s closed-
market policies. It includes many manufacturer/as-
semblers of micro- and minicomputers and of peripherals.
Companies also are appearing that supply such parts as
step motors for printers and disk drives, encoders, multi-
layer circuit boards, high-resolution monitors, plotters and
digitizers. The Brazilian market is bristling with new
cornputer publications: two weekly newspapers, ten maga-
zines and special sections of daily newspapers.

Brazil is only a few years into the computer age. Its per
capita consumption of microchips works out to only about

$1.40 per capita among its 140 million inhabitaats, vs.-

$100 in Japan, $43 in the U.S. and about $6 in South Korea.
But given the potential size of the market and Brazil's

rapid industrialization, it could one day absorb more per-
sonal computers than France or West Germany.

_The point is simply this: In their natural zeal to make

Brazil a modern nation rather than a drawer of water and
hewer of wood, its leaders are determined to develop high-
technology mdustry, whether they must beg, borrow or

* steal the means. ‘Failing to develop high-technology indus-
“try would be to court disaster in a country where millions

go hungry. But in doing what they must, the leaders of

1us

Brazil and other developing countries run strongly counter
to the economic interests of the U.S.

Because of these nationalistic policies, forelgn -owned
firms are banned from competing in Brazil’s personal com-
puter and minicomputer market. Brazil's computer indus-
try is not high tech, if that means being near the cutting
edge of worldwide technolog:ca.l advance. But it does show'
the ability of Brazilian businessmen and technicians to
shop for and absorb standard technology, without paying
development costs. In computers, where knowledge is the
most expensive component, it becomes cheap to manufac-
ture if you get the knowledge free or alimost free. The U.S.
develops, Brazil copies and apphes There are perhaps a
dozen Brazils today.

“We're a late entry and can pick the best technology,” '
says Ronald Leal, 36, co-owner of Comicro, 'a CAD/
CAM equipment and consulting firm. “We don’t waste
money on things that don’t work, In 1983 we saw a market
here for CAD/CAM done with microcomputers. We
shopped around the States and made a deal with T&W
Systems, a $10 million California company that has 18%
of the U.S. micro CAD/CAM market. T&W helped us a
lot. We sent people to train and they came to teach us.” -

Comicro leamned fast. Says Leal: “We developed new -
software applications that we're now exporting to T&W."

Brazil exporting computer designs to the U.S.? Only five
years after IBM began creating a masé market for the
personal computer, the U.S. home market is being invaded
by foreign products-—of which Comicro’s are only a tiny
part. Technological secrets scarcely exist today.

Aren’t the Brazilians a.nd the others su:npiy domg what
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Lisiong Shu Lee of 5ID Iry’ommnca
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“the U.8.did a centurya.ud a half ago—protecting its m.fant

industries?

If that were all, the situation might not be so serious for
the U.S. But pick up any U.S. newspaper these days and
count the advertisernents for Asian-made personal com-
puters claiming to be the equivalent of the IBM PC but
selling at maybe two-thirds of IBM’s price.

According to Dataquest, a market research fu'm Asian
suppliers will produce nearly 4.5 million personal comput-

. ers this year. At that rate, they should capture one-third of

the world market by next year. Taiwan now is exporting
60,000 personal computer motherboards and systems
monthly, 90% of which are IBM-compatible. Of these,
70% go to the U.S. and most of the rest to Europe. Korea,
Hong Kong and Smgapore together ship another 20,000
each month.

Dataquest says it takes only three weeks after a new
[J.S.-made product is introduced before it is copied, manu-

. factured and shipped back to the U.S. from Asia,

Thus the .S, bears the development costs while for-
eigners try to cream off the market before the development
costs can be recouped. That is the big danger. The days

_when a person could be executed for industrial espionage

are gone.
President Reagan recently warned that the U.S. is bemg

© - victimized by the internazional theft of American creativ-
ity. Too many countries turn a blind eye when their -

citizens violate patent and copyright laws. In 1985-86 U.S.
diplomats successfully pressured Korea, Singapore, Malay-
sia, Taiwan, Hong Kong and Thailand to pass or at-least to

" - draft legislation enforcing patents and copyrights more
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strictly, Brazil is a major holdout.
The difficulties between Brazil and the U.S. over com-

puters crystallized in the 1984 Informatica law, which’

Brazil’s Congress passed overwhelmingly near _the end of
two decades of mulitary rule. The law, iin effect, legalizes
stealing—so long as the victims are U.S. technology ex-
porters. Complains the head of a leading multinational
whose business has been curtailed under the new law:
“They want our technology but waat to kill our opera-
tions. This whole show is sponsored by:a handful of sharp
businessmen with connections in Brasilia who are making
piles of money from their nationalism."”

The new law formally reserved the Brazilian micro- and
minicomputér market for wholly owned Brazilian firms. [t
allowed wholly owned subsidiaries of foreign companies—
IBM and Unisys—to continue importing, assembling and
selling mainframes, but not out of any sense of faimess. It
was simply that Brazilian companies were unable to take

-over that end of the business.

Under the law, joint ventures with forelgn firms were
allowed only if Brazilians owned 70% of the stock and had
“technological control” and ““decision control.”

The main instruments for implementing this policy
were tax incentives and licensing of imports of foreign
hardware and knowhow, all tobe approved by the secretar-
iat of information science (SEIL ‘

In 1981 Brazil’s thén-military govemment decreed that
SEI would control the computer and semiconductor indus-
tries and imports of any and all equipment containing
chips. The implications are especially ominous for U.S.
interests: Brazil's SEI is modeled, quite openly, on japan’s
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notorious Ministry of Internation-

~while they talk, t.he Braz1hans do

al Trade & Industry (MITI). Bra-
zil’s computer policy today fol-
lows the line of a n:ud Fifties re-

Where the chips fall

what they please.
© U.S. Customs has responded to
manufacturers’ complaints by

port - by MITI's - Research
Committee on the Computer.

In the 1950s and 1960s MITI
used Japan's tight foreign ex-
- change controls to ward off what
its nationalist superbureaucrat of
the day, Shigeru Sahashi, called

No matter how you slice it, per capita
or by dollar volume, most of the
world’s semiconductors go to the U.S.,
Japan and Europe. Don't be misled,
though, The smaller markets matter,
especially to the governments that
work 5o hard to protect them.

stopping pirated products at the
border. But the Taiwanese now
have such cost advantages that
they can easily afford to license
technology that they have already
copied. The Koreans are more
scrupulous, but pirated technol-

“the invasion of Arerican capi-

Semiconductor consumption ($hillfons}

ogy not reexported to the U. §. is

tal.” In long and bitter negotia-
tions in the late Fifties, Sahashi
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very hard to control.
More than three years ago Edson

told IBM executives: ‘“We will
take every measure to obstruct the
success of your business unless
you license IBM patents to Japa-
nese firms and charge them no
more than 5% royalty.” In the end,
IBM agreed to sell its patents and

de Castro, president of Data Gen-
‘eral, told a Commerce Depart-
ment panel that foreign nations’
computer policies “threaten the
structure and future of the U.S.

plained why: “11.5. computer com-

accept MITT's administrative guid-

Dollars per capita consumption

panies are reliant on international

ance on how many computers it
could market in Japan. How many
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business and derive a substantial
portion of revenues from exports.

Japanese products would be sold in Japan
the U.S. today if this country had Us.
imposed similar demands on the
-Iapanesef

Some 1J.5. economists are de-‘ _
scribing the result of the fapanese Mexico

Because of the rapid pace of tech-
nologlcal development, the indus-

and development rely heavily on
an expanding revenue base. This
can only come from full participa-

policy as the “home market ef-
fect.” They mean that protection-
ism in the home market tends to
create an export capability at low

tion in established and developing

mestic markets is not enough.”

marginal cost. i
“Home market protection by one country sharply raises

its firms’ market share abroad,” says MIT's Paul Krugman,

reporting the results of computer simulations of interna-

tional competition in high technology. “Perhaps even

more surprising, this export success is not purchased at the
expense of domestic consumers. Home market protection
- lowers the price at home while raising it abroad.”

Brazil surely has similar intentions. IBM and other U.S.

- computer companies are transfemng technology to Brazrl_

as never before.

The Brazilians may have grasped a reality that the U.S,
has been unable politically to address: that while there is
no way. to check the fast dissemination of technology
today, the real prize in the world economy is a large and
viable national market—a market big encugh to support
- economies of scale and economies of specialization. In

short, while 2 country can no longer protect its technology

effectively, it can still put a price on access to its market.

As owner of the world’s largest and most versatile mrket
“the U.S. has unused power.

Taiwan, Korea, Hong Kong and Smgapore lackmg la.rge
internal markets, could develop only because they had
easy and cheap access to the rich U.S. market.

“Why doesn’t the U.S, reciprocate? The Reagan Adminis-
tration "has threatened to restrict imports of Brazilian
exports to the ULS, by Dec. 31 if Brazil doesn’t 1) protect
software’ with new copyright legislation, 2} allow more
joint ventures with foreign firms, and 3) publish exphc:t

rules curtailing SEI’s arbitrary behavior.

" But the Brazilians are hardly trembling in their boots.
. Brazilian officials hint that if Brazilian exports to the U.S.

are curbed, Brazil won’t be able to earn enough dollars to-

service its cmshmg external debt. Diplomats of both coun-
- tries want to avoid a showdown, so they keep talking. And

F
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government’s demands for a de-

cade, de Castro s Data General is selling technology for its

Eclipse supermini to Cobra, the ailing government com-

puter company. Other U.S. computer manufacturers are '

following suit.

Hewlett-Packard, in Brale since 1967 with a wholly
owned subsidiary to import and service the company’s
products, has just shifted its business into partnership
with Tochpe, a Brazilian industrial and finance group. A
new firm, Tesis, 100% Brazilian-owned, will make HP

calculators and minicomputers under its own brand name.

“Only a few years ago HP refused to enter joint ventures,
but now we have ones going in Mexico, China, Brazil and

Korea,"” says a company executive. “In the past we felt,’

since we owned the technology, why share the profits?
Then we fou.nd we couldn’t get into those foreign markets
any other way.”

Harvard Professor Emeritus Raymond Vernon, a veteran
analyst of international business, says of world technology
markets: “Except for highly monopohst:c situations, the
buyer has a big advantage over the seller. Countries like
Brazil and India can control the flow of technology across
their borders and then systematically gain by buymg tech-
nology cheaply.”

Vernon draws an ominous parallel: “A céntury ago thc
muitinationals were in plantation agriculture and electric
power. Now they’re gll gone because their technology and
management skills were absorbed by local peoples. The

same thing is happemng in other helds today, mcludmg

computers.” -

This is why it makes httle difference whether the dollar
is cheap or dear. In this mighty clash between nationalism
and free trade, nationalism seems to be winning. Where
does this leave the U.S. dream of becoming high-technol-
ogy supplier to the world'-’ Rudely shattered. Il
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computer industry.” De Castro ex-

try is capital intensive. Growth

global markets. Reliance upon do- -

Yet after resisting the Brazilian |
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Through gift, theft and license, our technology is leaking abroad

almost as fast as we develop it. So scratch the long-term dream of

a UsS. lwmg oﬁ expon‘s of bng tecbnology goods and servzces

Does anyone really
belleve in free trade?

uow a Brazilian,

EVER MIND if the U.S. loses its

By Norman Gall

manufacturing skills; we’ll just
- import manufactured goods and pay for them

by exporting high technology and knowledge-
. oriented products. Steel in, software out. Autos
. in, microchips out.

That's a comforting theory held by a lot of people Is it
workable? Increasmgly it looks as if it is not workable. The
whole concept is being seriously undermined as U.S. into-
vations in technology are adopted not only by Japan but
also by such fast-developing countries as South Korea
Brale Taiwan, even India.

‘While these countries are more than happy to sell us

manufactured goods, they closely control their own im-
.ports of technology goods they buy from us. Exports of
computers and other high-technology products from the
U.S. are still huge, but the long-term prospects are in
question. In areas of medium teéchnology, mini- -
computers in; particular, developing countries are .~ -
adapting or stealing U.S. technology or licens- %’ -
ing it cheaply to manufacture on their own. .
Many of the resulting products are floodmg :
right back into the U.S. ey

The Japanese developed this policytoa - "'
fine art: Protect your home market and
then, as costs decline with volume, man-
ufacture for export at small marginal cost.
A good many developing countries have
adopted the Japanese technique.

ainst such deliberate manipulation of
markets, what avails such a puny weapon
as currency devaluation? Whether the
doliar is cheap or dear is almost irrel-
evant. Free trade is something we
all believe in until it clashes with 4
what we regard as vital national
economic interests.

These are the broad trends.
Now meet Touma Makdassi
Elias, 41, an engineer born in
Aleppo, Syna Elias has 2 mas-

_ ter's degree in computer sci-
ence from San Jose State, in
Silicon Valley, and a doc-
torate from the Cranfield
Institute of Technology
in England. Grounded
in European and U.S. ./
technology, Elias is /M4
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His company, Mlcrotec is Brazil’s first
and biggest producer of personal computers. Elias came to

: 830 Paulo eight years ago to teach night: classes in engi-

neering, In 1982 the Brazilian government banned imports
of small computers, Sexzmg the opportunity, Elias started
making the machines in the basement of a supermarket in
the industrial suburb of Diadema.

Technology? “We worked from IBM -techmcal man-

uals,”’ Elias told Forsgs. “We had a product on the market
by 1983. We started making 20 machines a month. Soon

we'll be making 2,400. Now my brother may be joining our
firm. He's a graduate of the Sloan School of Management -

at MIT. He’s been managing an investment company in

Dubai, in the Persian Gulf, but we need him here. Brazil is.

one of the world’s fastest-growing computer markets.”
There you have itin anutshell: foreigners, some of them

technology and reproducing it

lated development! No,
this is the rule, not the ex-
ception, in much of the
world. How, under such
circumstances, can the
U.S. expect to reap the
,fruits of its own science
and technology?

nology spread slowly.
Communications were
sluggish’ and nations
went to great lengths to
keep technological in-
novations secret. In
northemn Italy 300 years
ago, stealing or disclosing

machinery was a crime pun-
ishable by death. The ma-
chines were reproduced in
England by John Lombe only
after he spent two years at
risky industrial espionage in
g Italy. At the height of the

o Industrial Revolution,
gy Britain protected its
" own supremacy in
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U.S.-educated, copying—stealing; to be blunt~U.S.

L with protection from their
L© own governments. An iso-

Time was when tech-

the secrets of silk-spinning




4 ’ : .

textile manufacture through laws baniing both exports of

machines and emigration of men who knew how to build
and yun them. ' - :

These embargoes on the export of technology were even-
tually breached. France sent industrial spies to England -

"and paid huge sums to get British mechanics to emigrate.
By 1825 there were some 2,000 British technicians on the

European continent, building machines and training a new

generation of technicians. A young British apprentice,
Samuel Slater, memorized the design of the spinning
frame and migrated to the U.S. in 1789, later establishing a
textile factory in Pawtucket; R.L So, in the end, the tech-
nology became commonplace, but it took decades, and, in
the meantime; England was profiting handsomely from its
pioneering. : .
Not so today, when 30% of the students at MIT are
foreigners, many destined to return to their native lands

and apply what they leam of U.S. technology. What once’

was forbidden, today is encouraged. Come share our
knowledge. . : .

Consider the case of Lisiong Shu Lee, born in Canton,
China in 1949, raised in Rio de Janeiro, now product
planning manager for SID Informatica, one of Brazil’s big
three computer companies. Like many leading Brazilian
computer technicians, Lee is an engineering graduate of
the Brazilian air force’s prestigious Aerospace Technical
Institute near Sao Paulo. Bomn in China, raised in Brazil,
educated in the U.S. “When I was only 24,"" Lee says, “1
was sent to the U.S. to debug and officially approve the
software for the Landsat satellite surveys devised by Ben-
dix Aerospace.” Lee later worked eight years with Digital
Equipment’s Brazilian subsidiary.

Like Microtec’s Elias, Lee had learned most of what he
knew from the Americans. In teaching this pair—and tens
of thousands like them—1J.8. industry and the U.S. acade-
mies created potential competitors who knew most of
what the Americans had painfuliy and expensively
learned. Theft? No. Technology transfer? Yes.

In Brazil over the past few years, the Syrian-born, U.S.-
educated Elias played cat-and-mouse with lawyers repre-
senting IBM and Microsoft over complaints that Microtec
. and other Brazilian personal computer makers have been
plagiarizing IBM's BIOS microcode and Microsoft's
MS-DOS operational software used in the IBM PC. The
case was settled out of court. Brazilian manufacturers
claimed their products are different enough from the origi-
nal to withstand accusations of copyright theft.

Where theft and copying are not directly involved in the
process of technology transfer, developing countries find
ways to get U.S. technology on terms that suit them. They
get it cheaply. Before President José Sarney departed for his
September visit to Washington, the Brazilian government
tried to ease diplomatic tensions by announcing approval
of IBM’s plans to expand the product line of its assembly/
test plant near Sio Paulo. [BM will invest $70 miilion to
develop Brazilian capacity for producing the 5-gigabyte
" 3380 head disk assembly (HDA). '
Ah, but there is a tradeoff involved in the seeming
" concession by the Brazilians. The tradeoff is that IBM’s

expansion will greatly improve the technical capabilities
of local parts suppliers to make a wider range of more
sophisticated products. About a third of the key corpo-
nents in BM’s HDA catalog will be imported, but Brazil-
ian suppliers will get help in providing the rest, some
involving fairly advanced technologies.

But does what happens in Brazil matter all that much?
Brazil, after all, is a relatively poor country and accounts
.for a mere $3 billion in the U.S.” $160 billion negative
trade balance. Brazil matters very much. For one thing,
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what happens there happens in similar ways in other
developing countries—and some developed ones as well.

* Brazil, moreover, is fast adapting to the computer age. The

Brazﬂxan computer industry empioys over 100,000 people.
It includes everything from the gray market of Sao Paulo’s
Boca de Lixo district to the highly profitable overseas

~ subsidiaries of IBM and Unisys. Both subsidiaries have
been operating in Brazil for more than six decades and, for

the time being, have been profiting from Brazil's closed-

.market policies. It includes many manufacrurer/as-

semblers of micro- and minicomputers and of peripherals.
Companies also are appearing that supply such parts as
step motors for printers and disk drives, encoders, multi-
layer circuit boards, high-resolution monitors, plotters and
digitizers. The Brazilian market is bristling with new
computer publications: two weeckly newspapers, ten maga-
zines and special sectjons of daily newspapers.

" Brazil is only a few years into the computer age. Its per
capita consumption of microchips works out to only about
$1.40 per capita among its 140 million inhabitants, vs.
$100 in Japan, $43 in the U.S. and about $6 in South Korea.
But given the potential size of the market and Brazil's

rapid industrialization, it could one day absorb more per-

sonal computers than France or West Germany.

The point is simply this: In their natural zeal to make
Brazil a modem nation rather than a drawer of water and
hewer of wood, its leaders are determined to develop high-

‘technology industry, whether they must beg, borrow or

steal the means. Failing to develop high-technology indus-
try would be to court disaster in a country where millions
g0 hungry. But in doing what they must, the leaders of
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Brazil and other developmg countries run strongly counter

to the economic interests of the U.S,

Because of these nationalistic policies, foreign-owned
firms are banned from competing in Brazil’s personal com-
puter and minicomputer market. Brazil’s computer indus-

. try is not high tech, if that means being near the cutting

edge of worldwide technological advance. But it dees show
the ability of Brazilian businessmen and technicians to
shop for and absorb standard technology, without paying
development costs. In computers, where knowledge is the
most expensive component,; it becomes cheap to manufac-
ture if you get the knowledge free or almost free. The U.S.
develops, Brazil copies and applies. There are perhaps a
dozen Brazils today.

“We're a late entry and can pick the best technology,”
says Ronald Leal, 36, co-owner of Comicro,. a CAD/
CAM equipment and consultmg firm. “We don’t waste
money on things that don’t work. In 1983 we saw a market
here for CAD/CAM done with microcomputers. We
shopped around the States and made a deal with T&W
Systems, a $10 million California company that has 18%
of the U.S, micro CAD/CAM market. T&W helped us a
lot. We sent people to train and they came to teach us.”

Comicro learned fast. Says Leal: “We developed new
software applications that we're now exporting to T&W."
~ Brazil exporting computer designs to the U.S.? Only five
years after IBM began creating a mass market for the
personal computer, the U.S. home market is being invaded
by foreign products—of which Comicro’s are orly a tiny
part. Technological secrets scarcely exist today.

A:en’t the Bralemns and the others smply domg what
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the U. S did a century and a half ago—protectmg its mfant

industries!?

If that were all, the situation mght not be so serious for
the U.S. But pick up any U.S. newspaper these days and

. count the advertisements for Asian- -made personal com-

puters claiming to be the equivalent of the [BM PC but
selling at maybe two-thirds of IBM's price.

According to Dataquest, a market research firm, Asian
suppliers will produce nearly 4.5 million personal comput-
ers this year. At that rate, they should capture one-third of
the world market by next year. Taiwan now is exporting
60,000 personal computer motherboards and systems
monthiy, 90% of which are [BM-compatible, Of these,
70% go to the UJ.S. and most of the rest to Europe. Korea,
Hong Kong and Singapore together sth another 20, 000.
each month.

Dataquest says it takes only three weeks after a new
U.S.-made product is introduced before it is copied, manu-
factured and shipped back to the U.S. from Asia.

Thus the U.S. bears the development costs while for-

-eigners try to cream off the market before the development
‘costs can be recouped. That is the big danger. The days

when a person could be executed for industrial espaonage

- are gone.

President Reagan recently warned that the U S.is being
victimized by the international theft of American creativ-
ity. Too many countries turn a blind eye when their
citizens violate patent and copyright laws. In 1985-86 U.S.
diplomats successfully pressured Korea, Singapore, Malay-

sia, Taiwan, Hong Kong and Thailand to pass or at least to

draft legislation enforcing patents and copyrights more
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strictly. Brazil is a major holdout.

The difficulties between Brazil and the U.S. over com-
puters crystallized in the 1984 Informatica [aw, which
Brazil's Congress passed overwhelmingly near the end of
two decades of military ruie. The law, in effect, legalizes
stealing—so long as the victims are US. technology ex-
porters. Complains the head of a leading multinational
whose business has been curtailed under the new law:
“They want our technology but want to kill our opera-
tions. This whole show is sponsored by a handful of sharp
businessmen with connections in Brasilia who are making
piles of money from their nationalism.”’ _

The new law formally reserved the Brazilian micro- and
minjcomputer market for wholly owned Brazilian firms. It
allowed whally owned subsidiaries of foreign companies—
IBM and Unisys—to continue importing, assembling and
selling mainframes, but not out of any sense of fairness. [t
was simply thar Brazﬂxan companies were unable to take
over that end of the business.

Under the law, joint ventures with forexg;n firms were
allowed only if Brazilians owned 70% of the stock and had
“technological control” and “decision control."”

The main instruments for implementing this policy
were tax. incentives and licensing of imports of foreign
hardware and knowhow, all to be approved by the secretar-
iat of information science (SEI}.

In 1981 Brazil’s then-military govemment decreed that
SEI would control the computer and semiconductor indus-
tries and imports of any and all equipment containing
chips. The xmphcanons are especially ominous for U.S.
interests: Braz11 s SEI is modeled qu1te openly, on Japan’s
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notorious Ministry of Internation-

whﬂe they talk, the Braz1hans do

al Trade & Industry {MITI). Bra-
zil’s computer policy today fol-
lows the line of a mid-Fifties re-

Where the chips fall

_what they please
U.S. Customs has responded to
manufacturers’ complaints by

port by MITI's Research
Committee on the Computer.

In the 1950s and 1960s MITI
. used Japan’'s tight foreign ex-
change controls to ward off what
its nationalist superbureaucrat of
the day, Shigeru Sahashi, called

No matter how you slice it, per capita
ot by dollar volume, most of the
world’'s semiconductors go to the U.S,,
Japan and Europe. Don’t be misled,

_though. The smaller markets matter,
especially to the governments that
work so hard to protect them,

stopping pirated products at the
border. But the Taiwanese now
haveé such cost advantages that
they can easily afford to license
technology that they have already
copied. The Koreans are more

_ “the invasion of American capi-

Semiconductor consumption (sbillions)

"0gy not reexported to the U. S is

tal.” In long and bitter negotia-
tions in the late Fifties, Sahashi
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very hard to control.
More than three years ago Edson

told IBM executives: “We will Japan
take every measure to obstruct the us.

- success of your business unless Europe
you hicense IBM patents to Japa- Korea
nese firms and charge them no Brazil
more than 5% royalty.” In the end, Indis
IBM agreed to sell its patents and Mexico

de Castro, president of Data Gen-
eral, told a Commerce Depart-
ment panel that foreign nations’
computer policies “threaten the

. plained why: “U.S. computer com-

accept MITI's administrative guid-

Dollars per upits_éansnmpﬁon

panies are reliant on intemnational

ance on how many computers it
‘could market in Japan. How many
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‘business and derive a substantial
portion of revenues from exports.

" Japanese products would be soid in
the U.S. today if this country had
imposed similar demands on the
" Japanese?

Some 1J.S. economists are de-
scribing the result of the Japanese

Because of the rapid pace of tech-
nological development, the indis-
try is capital intensive. Growth
and development rely heavily on
an expanding revenue base. This
can only come from full participa-

policy as the “home market ef-
fect.” They mean that protection-
ism in the home market tends to
create an export capability at low

tion in established and developing

global markets. Reliance upon do-

‘mestic markets is not enough.”
Yet after resisting the Brazilian

marginal cost.

“Home market protection by one country sharply raises
its firms’ market share abroad,’ says MIT's Paul Krugman,
reporting the results of computer simulations of interna-

.tional competition in high technology. ‘‘Perhaps even
more surprising, this export success is not purchased at the
expense of domestic consumers. Home market protection

- lowers the price at home while raising it abroad.”

Brazil surely has similar intentions. IBM and other U.S.

* computer companies are transferring technology to Brazil
as never before.

The Brazilians may have grasped a reality that the U, S
has been unable politically to address: that while there is
no way to check the fast dissemination of technology
today, the real prize in the world economy is a large and
.viable national market-~a market big enough to support
economies of scale and economies of specialization. In

_short, while a country can no longer protect its technology

effectively, it can still put a price on access to its market.
As owner of the world’s largest and most versatile market,
the 11.8. has unused power.

Taiwan, Korea, Hong Kong and Singapore, lacking large

internal _markets could develop only because they had

- easy and cheap access to the rich U.S. market,

Why doesn’t the U.S. reciprocate? The Reagan Adminis-
tration has threatened to restrict imperts of Brazilian
exports to the U.S. by Dec. 31 if Brazil doesn’t 1) protect
software with new copyright legislation, 2} allow more
joint ventures with foreign firms, and 3} publish explicit

rules curtailing SEI's arbitrary behavior.

- 'But the Brazilians are hardly trembling in their boots.
Brazilian officials hint that if Brazilian exports to the U.S.
are curbed, Brazil won’t be able to earn enough dollars to
service its cruslnng external debt. Diplomats of both coun-
tries want to avoid a showdown, so they keep talking. And
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govemnment’s demands for a de-
cade, de Castro’s Data General is selling technology for its
Echpse supermini to Cobra, the ailing government com-
puter company. QOther U S. computer manufacturers are
following suit.

Hewlett- Packard in Brazil since 1967 with a wholly
owned subsidiary to import and service the company’s
products, has just shifted its business into partnership
with lochpe, a Brazilian industrial and finance group. A
new firm, Tesis, 100% Brazilian-owhed, will make HP
calculators and minicomputers under its own brand name.

“Only a few years ago HP refused to enter joint ventures,
but now we have ones going in Mexico, China, Brazil and
Korea,” says a company executive. “In the past we felt,

-since we owned the technology, why share the profits?
Then we found we couldn’t get into those forexgn markets

any other way.”
Harvard Professor Emeritus Raymond Vemon, a veteran

analyst of international business, says of world technology -
‘markets: “Except for highly monopolistic situations, the

buyer has a big advantage over the seller. Countries like

Brazil and India can control the flow of technology across

their borders and then systematlcally gain by buying tech-
nology cheaply.”

Vernon draws an ominous parallel: “A centu.ry ago the
multinationals were in plantation agriculture and electric
power. Now they're all gone because their technology and
management skills were absorbed by local peoples. The
same thing is happening m or.her fields today, mcludmg
computers. "

This is why it makes httle difference whether the dollar
is cheap or dear. In this mighty clash between nationalism
and free trade, nationalism seems to be winning. Where
does this leave the U.S. dream of becoming high- technol-
ogy suppher to the world? Rudely shattered ll
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scrupulous, but pirated technol-

structure and futire of the U.S.
computer industry.”’ De Castro ex-
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‘| spite corporate turmoil. :

-1 quisitions and restructuring, which usually
‘I have “a deadly impact on R&D,"” says Edi-| .
tor Richard Consolas, Increased spending in | -
defense-related R&D and by smaller compa-]
n:es offset these dampers. To make the top| -
100, a company had to spend $84.6 million,

i 0 $67.6_billion. i 1

| Business Bulletin |

And Finance -

__ ¢R&nlspgnﬁmc ‘moves up smartly de-|

-The 100" biggest’ research-and-dé{r'eidp-
‘raent spenders invested $41.3 billion in 1986,

9
R&D. This despite a flurry of mergers, ac-

up from $75 million in 1985. .

nues on R&D, Despite red ink, Advanced Mi-
first in spending-to-sales, with 28,79 of sales
large, well-established companies is with in-

novative products;” says spokesman Elliott
Sopkin:. - oo o _ n

cro Devices -Inc.; Sunnyvale,’ Calif., ranks}

going to R&D: “The only way to combat the]

U Industry  R&D ‘spending will ﬁr‘oﬁ;\ :

B3, predicts Battelle |

- 4.1% to §62.7 billion this. earand-r.s%/

- says newsletter Inside| - -

- More computer companies rank among.

.. | the big spenders. Cray.Research Inc., Min- i
{‘neapolis, jumped into 97th place, thanks.to a E

97% Ssales increase. It-spends 15% of reve-

Memorial Instituté, Columbus, Ohio, S
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+ Rudman : ‘Former Assistant Secretary of. -

ce of pork” Defense Richard Perle scored the

ge “should Reagan administration  vesterday -

1o be re- for failing to prevent Soviet agents

spayers.” from stealing U.S. technology-

SRR through bilateral exchange pro-

R m grams . -
fght‘- B Mr. Perle said the a_clnumstratlonf
tutifuily . “has no policy” for dealing with sci-
taction to | entific exchanges that are patt of
1 of Colum- ‘what he described as an aggresswe .
. in.effect | -Soviet program of acquiring Amer-:.
’ ' ' ican scientific and technical data.
atoe- He called current administration *
tood of commmittees that deal with ex_change i
That is | programs “a bureaucratic morass’
lie North’s. | that has failed to protect US. na-,
‘e vieta- - | tional security interests, . : -
yoffices-. |« - The process by which decisions:
nembers - | ¥ are thade: that affect broad policy;-
¢ a chanee.: | detailed- négotiations and eventual.
n Film. implementation- of agreements for
their sur- - . scientific- and technical exchanges. -
king- 2one | - with the Soviet Union is a shambles; - -

- 1| marked by indifference, incompes-: :
up- A . teuge and parocma.lism,” Mr Perle
| [ sai :
?&r;ﬁgg ° 'l His remarks came durmg ahiear- ..
hounds to | | ing on scientific exchanges with the-

. interest of | | Soviet Union before a-House Sci-

G ence, Space and 'Iédmology sub— e
Ul | committee: :
""""—'i'\ |"  Subcommittee Chalrrnan Rep
Ist - ' || Ralph Hali, Texas Democrat, said a -
how - ") series of hearings was planned to -
nages to examine possible US.-Soviet co-
rom the " operation in space science, ocean
dals that seabed drilling and the activities of
tnce of - | | @Vienna-based research center spe-

“ston Past h cxahzmg in systems antalysis.

" rofile Mr. Perle, who left the Péntagon
iend, Ju- '_‘l,a's;-- month, said government agen-
m - - . || ciescompete with each other for ad-
ben Mr: - _ministfation funds to carty out ex-
of the. . change programs on topics ranging
l‘dinatinﬁ 11 from spacestatlonstofusmnenergy

o " with little regard for the security di-

- _mensions of the programs. - ‘
Lgl :;_- on - “If a pet project can’t make it on
# for scientific merit, perhaps it will get *
NCC: A funded as a ‘p« o ce m1t1at1ve‘ " he
vof trust - said in jest.
. Mr. Perle said in several instances
ter the Defense Department — on
learning at the last minute bth.':\t an
3 agreement was about to be ‘con-
Ertlge;:&; cﬁirded — “kicked and screamed” at
dson, - the White House to review exchange-
e rograms. - -
ltyosfeg‘-r- { P One exchange effort on space co-
- : 'operation would have given the Sovi-
n Elvin -

. noses..

Perle cites damage |
from.U.S.-Russian-
science ‘exchanges

ets access to some of the miost serisi

. Mr Perle said US. officials flrst"
understood the magnitude of Soviet

_ tive U.S. defense-related technology, N
_according to Mr. Perle: ’

technology theft after  extremely::

sensitive Soviet documents were.ob- -

tained by Western mteihgence ser-

- vices in the early 1980s.

- The documents revealed that- thei
-Soviets-tsed Western technology in .
" some 5,000 iilitary programs and
- showed, according to a 1985 U.S. in- -
telligence . report, that technology: -
theft was far greater than pre-_
_viously believed. . :
“ ‘Far greater than was prevmusly g

believed’ strikes me as the sort of

“euphemistn to which government of-
" ficials resort when what they really -~ .
~ mean to say is: ‘We had no idea the :

Soviets were ripping off ourtechnol-

ogy sc skillfully, so comprehen--

sively, so effectively right under-our'

fired, Mr Perle said.

“Our experience urlng the 19705

- was_that the Soviets got the lion’s:
-share of - thie’ benefits from -ex-

Someone: ought. t0. be:

He suggested that Congress intro- |

- duce legislation that would require -
an interagency review of all planned

. US.-Soviet exchanges. '

“Richard Pgrig - e

changes that were supposed to be

: mutually benefieial,” he said. “Soviet

secrecy prevented us from learning

much of interest, whileé American’

opennéss —. I think glasnost is the

" word in fashion — facilitated Soviet

_acquisition of Amerlcan technology

., and know-how.” -
“Soviet. students, - often 45 or 50

years old, were. sent-to the top US.
technical umversmes for trammg,
Mr Perle said. .

In one:case, he satd a Sthet stu-

. dent gtudied “synthetxc aperture ra=’
dar” in the United States and later-
applied the kiiow-how td the Soviet:
copy of the U.S, “look-down, shoot-

“down” fire control system: used on

advance U.S. jet fighters. .

' “They don't regard exchanges as .
building bridges,” Mr." Perle said. |
“They regard them as mtelhgencel
operatlons” = .
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were painfuily slow to recognize.

Many American executives clung
. to the belief that the Japanese had no

technology of worth long after that

* was no longer the case. Why? Tradi-
tion was one reason. Sheer arrogance
wags another., i

After World War II, the United
encouraged
. American companies to share their :

States  Government
~ technology to help rebuild the war-
~ rgvaged economies of Europe and
Japan. Long after that task was ac-

complished, the technology outflow
continued. Having dominated the
world markets for so long, many
American businessmen seemed in-
capable of seeing the Jlapanese &S f

their eguals let aione their superiors.

-Confident of their abllity to stay at . |
least one step ahead of the Japanese, ’

they did not worry that they were

helping the Japanese become for-

. midable competitors.

Such talk can still be heard at aero-

space compenies such as Boeing and
Pratt & Whitney, which enjoy a tech-
nological lead — at least for now. *I
don't see the Japanese or anyone eise
developing competitive technology by
associeting with us,” sald Robert Ro-

sati, & recently-retired Pratt & Whit- 7
ney official who led its joint venture

with companies from Jepan
three other nations to develop jet en-
gines. "They don't have the design or
development capability to do any
kind of engine, and they're not going
to get them.” -

Bul pl¢m'y of humbied executives in |
_lnaustrien ranging from chemicals |

"and cars to semiconductors and ma-
chine tools have wised up. “Anytime .

you license a foreign company to-

manufacture and perhaps sell for
you, you're in effect putting another :
competitor into the marketplace,”
_ gald B. Charles Ames, chief executive |
of the Acme-Cleveland Corporation.

«Anybody who doesn't realize that is ;

pretty damn naive.”

“Giving up technology is now far

more suspect,” said John M. Stewart.

who advises major corporations ofl
technology issues for McKinsey & |

Company, the consulting firm.

LARMED by the travals of the
serniconductor industry, execu-
tives at the Ford Motor Com-

pany recently decided against enter-

ing into & venture with the Japanese

to produce & high-technology compo-

nent for the power train of it cars. .

And General Electric has become
much more cautious about licensing

its “best high technology” to the '

Jepanese, said Philip V. Gerdine, &,
G.E. executive. General Electric's

“wariness’ of the Japanese “has
gone up ag our respect for them has

goneup,’ he said,

The Intel Corperation, the semicon- -
ductor maker, licensed & half-dozen

domestic and foreign manufaciurers,

including Fujitsu and NEC, to meke

ite first microprocessor for the Inter-

national Business Machines Corpora- -

tion's perecnal computer and com-
patible machines. For its new third-

generation microprocessor, it will Ii-
cense he more than two cOmpRnies

- and maybe none.

e

-of its

Acme-Cleveland once licensed M_i;- o

subishi Heavy Industries to manufac-
ture and sell one of its machine tools

only to watch Mitsubishi become its -

vival in the United States market.
Acme-Cleveland incorrectly assumed
Mitsubishi’'s ambitions were limited
to Asiz. Now, in choosing a Japanese

company to make some of its tele- -
. communications equipment, Acme-
. Cleveland is being “darn careful to

make sure the company that is going

to manufacture it for us does not have
any appsrent interest in getting into

- this market,” said Mr. Ames. And

Acme-Cleveland, he said, will make
sure that its licensing agreements in-

; chixle market restrictions.

- Companies that had relied on oint
ventures to compete ih Japan are
now establishing wholly owned sub-

- gidiaries. Duracell, Kraft Inc.'s bat-
- .tery subsidiery, did that last Novem-
ber, when It canceled a venture with .

_ Banyo Electric. E.I du Pont de Ne- .

mours & Company is operating new

_ businesses in Japan on its own and is
. shifting some activities of its existing
. Japanese ventures to a subsidiary,
i according to Willlam B. Davidson, an

associate professor gt the University

of Southern California’s Graduate -
. &choo! of Business. Carl De Martino,

2 Du Pont group vice president, said:

“Given our free choice, we would .
- prefer to have a 100-percent-owned -
" compeny anywhere.”
American companies, when they do
contribute techticlogy to & venture, .
. are demanding technology of equal
~ value in refurn, something many had
| pot done es recently &s five years ago.
i"There's a greater sensitivity to -
the need to got & two-way exchange .

as opposed to the one-way flow, which

was fundementally the way most .
~ joint ventures in the last 20 years
! were structured,” gaid S. Allen Hein-
_ inger, m vice president of Monsanto

and president-glect of the Industrial
Research Institute, an organization of

. senior research officials from major .

companies.
Under the terms of & new joint vern-

ture in semiconducters with the -

Toshiba Corporation, for exampie,
Motorola Inc. will give Toshiba some
of its microprocessor technology but

" will recelve Toshiba's “very leading -

edge” technology in memory chips
and manufacturing, said Keith J.
Bane, Motorola's director of strategy.

To insure that the technology flows

' both ways, & growing number of
- American corgpanggs are insisting

be invoived in

by g
many earlier#his yéar) trained two .
e

toployees'toispeak Japanese

-and put thein into & joint venture with
Daicel Chemical Industries to sozk

~up Daicel’s expertise -in automotive
. pm'!f_hey are now back in Detroit.
" working to apply what they learned.
While many joint ventures in Japan
have been confined to manufacturing |
and marketing, more American com- -
" pahies are insisting that they do re- .
search and development. Only & per- :
: cent of the new ventures formed in
- Japan in 1873 invoived research and :
development, but 35 percent of those
. formed in 1985 did, according 10 &

“elanese (which !
st of West Ger-:

* gtudy by Laurent L. Jacque, an assist-
. gnt professor at the University of

Pennsylvania's Wharton School.
At the very least, some American
companies are using ventures as @

 way to master Japanese manage-

‘ment technigues. Thatwas & key mo-

. tive for General Motors’s joint ven-
‘yure with Toyota to make smell cars
© inCalifornia. : :

et e

NLIKE American managers,
. B ¥ forelgn businessmen, ©€spe-

cially the lapanese, long ago

| realized that they conid exploit these

alliances for more. than just quick
ins in market shate or short-term

profits. For them, ventures were &
. way to gain the technology and skills
* needed to achieve plobal jeadership.

In his studies of such ventures, in-

' cluding five of Du Pont’s in plastics,

. Protessor Davidson found & pattern.

The Japanese company ~would As-

. gimilate 18 American parmers tech-
" ‘nology or production skill and then

squesze out the American partner.
Such & squeeze led to the split-up

las summer of 8 venture beiween
° Rumphrey Instruments, & California
~ concern, and Hoys Glass of Japan.

: “"Hoya

developed ‘the ability to
produce the machines on its own and

. effectively terminsted the agree-

ment," Professor Davidson said.
One reason that the Japanese often
geem to end up with the upper hand is

'~ that they freguently wield total man-
. agement control of the venture. Sev-
. eral of the Du Pont ventures that Pro-
" fesgor Davidson stndied had no
| American managers.

An even more bastc problem, ac-

. cording to several experts, is that

many more Japanese gpeak English

" than Americans speak Japanese.

This has made it diff jcult for Mon-

. santo, the chemicals concern, to
" make sure it was getting as veluable

techrology from its Japanese part-

" ners ag it is giving to them.

wWe have few scientists who are

¢ proficient in Japanese,’ Mr. Hein-

. ingersajd.Asa result, ““we don’t have
| the fluency to probe in detall their
. technical people the way they can
probe in detail our technical people.”
The Japanese have not been_nearly
. as generous‘abont sharing their tech-
* pology and manufaciuring expertise,
contends Robert B. Reich, professor
. of political economy and manage-
ment at Harvard University's Ken-
nedy Schopl of Government. In his
. gtudy of 100 ventures, he found that
Jepanese companies almost always
. tried to keep the highest value-added
parts of production for themselves.
if this trend continues, he worries
that the Japanese will increasingly be
the ones ‘who turn American break-
throughs in basic sclence into usefn]
products. Americans, he said, will be-
. come ‘second-class assemblers and .
. distributors of Japanese goods.
In many cases, though, American
. companies have had little choice but
to form, Aisadvantageous relation-
' sh_ip,s’"% liginess in Japan.
: 1 1id-1970's, the Japanese
ericans from setting '
yned subsidiaries in




