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]Lessons of the VCR Revolution
How U.S. [ndustry Failed to Make Amencan Ingenuufy Pay Oﬁ"

Second of a series

By Boyce Rensherger
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The videocassette recorder is an
American invention, conceived in
the 1960s by Ampex and RCA. The
first VCR for home use to reach the
U.S. market, in 1971, was the
American-made Cartri-Vision.

By the mid-1970s, however, ev-
ery American manufacturer had
judged the VCR a flop and had left
the business.

Today not one American compa-
ny makes VCRs. All of the 13.2 mil-
lion units sold in the United States
last year—36,000 every day for a
total of $5.9 billion—were made in
Japan or Korea,

Even RCA, ance a proud, patent-
holding pioneer of the new technaol-
ogy, is now simply a middleman,
huying Japanese ¥ CRs and reseiling

- them under its own label,

The story of the VCR, according
to many experts, illusteates some of
the reasons why American industry
i5-losing its global competitiveness.
[t chailenyes the popufar notion that
a loss of innovative capacity lies at
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the heart of this country’s eroding
economic position. While there is
evidence that American innovation
may have ldst some vigor.and that

. other nations are gainimgfast, many

experts helieve the United 8tates is
still the world leader m scientific
and technological innovation.
“The problem is not so much with
- American innovation,” said Harvey
Brooks, a specialist in technology
and public policy at Harvard Uni-
versity., “Our scientists and engi-
-neers still lead the world in the
origination of new ideas. The prob-
lem is what happens after that
point. Where we're falling behind is

in the ablhty to develop new ldeds
into products and to manufacture
them to the high standards that
we've come to expect from the Jap—
anese.”

The VCR is an example

" In the early '70s several compa- :
nies in the United States, Holland

and Japan unveiled VCR prototypes
with great fanfare. Industrial-sized
video recorders were already com-
mon in television studios, and the
key to the home market seemed to
be scaling down size, cost and com-
plexity of operation. Most of the
problems - seemed near solution
when the prototypes were demon-
strated.

One hitch, it developed, was that
the cassette wouid record only one
hour of program. Market research
showed that people wanted to get
two hours on a tape, enough to
record a movie, Cartri-Vision,
named when cassettes were cart-
ridges, was a one-hour machine that
industry analysts say failed for that
reason and because the recorder
came built into a 25-inch TV set.

Despite the Japanese and Dutch
activity in VCR development, the
American firms did not think of

See COMPETE, A10, Col. 1
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thomselves as involved in an impor--
tant- global competition. It was-an "
insular: stance, common. it many
U.S. industries, that would later be -

. seen as one of the causes of Amer-
 ica’s mounting trade deficit. -
“Around 1974 RCA “aborted its -
VCR project,” said Frank-McCang
- of the company’s Consumer Elec- !
tronics. Division, now- owned by |
General Eléctric, “It seemed clear
the censumer just wouldn't buy it.
What - we. didn't - appreciate back -
“then was that the Japanese would
keep working on the VCR.”

Within two years, both Sony and
JVC (Japanese Victor Corp.) devel-
oped two-hour VCRs. Rising to beat
the competition, Matsushita came
out with a four-hour machine. '

Pattern of U.S. Reluctance

What would come to be called tHe-
~ VCR:revolution, accounting for an’

" appreciable share of the U.S.-Japan
trade- mmbalance, had been won by
- the Japanese. The United States
logt, according to many analysts,
not because American. scientists
and engineers had abandoned their

héritage of Yankee ingenuity but
because - American industrial man-
agers’ were unwilling to invest the
resources to apply that ingenuity
long enough to make a good idea
" pay off. -
" “fi's not: as if the United States is
caught by surprise by what the Jap-
afiesé or anybody else is doing,”
‘Brooks said, “Our - people know
what’s possible‘. What we've been.
surprised by is the rapid commer-
cialization of ideas in Japan.”
~Brooks said a common U.S. pat- .
“tern is to avoid investing in new
products that aren’t fairly sure to -
return  profits quickly and to with-
hold'marketing a new advance in‘an
existing pmduct line as long as its
predecessor is seiling welk And,
- untif recently, U.S. companies have
not: planned seriously to compete in
mtematloml markets, .

Japan, by contrast, holds global
economic dominance fo be a nation-. .
al goal; invests long and heavily in
research and’ development and dé-
votes far more. of itg biest engineer-
ing expertise to sophisticated man-
ufacturing methods.

~ Such factors have given Japan the
advantage even though its scientific .
and technological innovativeness

remain well behind that of the Unit-
ed States in all but a few narrow

fxelds. ,

Although the United States%"“
spends more in total dollars on re-
search and~ development ' (R&D):
than Japan and the next two closest
competitors, West Germany and .
France, combined, according to fig-
ures gathered by the National Sci-
ence Foundation, those competitors -
have been incréasing their spending.
dramatically in recent years,

In relation to the size. of each

" country's economy, all four coun-
tries are now investing about the.-
same in smence and engmeeung

. research

Tn 1986 the United States spent

2.8 percent of its gross nationak
product on R&D, only a modest:

increase from the 2.6 percent spent.

in 1970, . .

- Japan; by contrast, has mcreased
its spending faster. In 1970 it in-
vested 1.9 percent in R&D, but
climbed steadily to match the Unit-
ed States’ 2.8 percent by 1985, the
last year for which figures are avail-
‘able. West Germany spent 2.1 per-

cent in 1970 and grew to 2.6 by |
I 1985, France went from 1.9 per-

_-cent in 1970 to 2.4 percent in 1986.

Many analysts say, however, that

| the U.S. figures are misleadingly

high because this country spends
nearly one-third of its R&D meney
‘on military research, a far greater
proportion than is spent by japan or
West Germany. If military spending
is subtracted for the most current
figures, the United States. spends
~only 1.9 percent of its GNP.on re-

Co

~ search and development, while Ja- -

pan spends 2.6 percent and West
Germany 2.5 percent.

" Some experts note that it is not.
necessary to be the creator of a

marketable idea te make money :

manufacturing the product. “Amet- -

icans.and especially members of the

. scientific community have exagger-
ated the purely economic benefits
that flow from leadership at the sci-
entific frontier,” Stanford economist
Nathan Rosenberg said.

- As the costs of high-tech innova-
tion rise, he said, the economic ad-
vantage goes to the imitator who
can skip the costs of basic research,

‘learn feom the innovator's mistakes '
and conie to market quickly with an.
_ :mproved version of the product

Britain and the jet engine offer an

older illustration. Although wndely :

cited as an example of a major in--
dustrial power that has slid into

global economic impotence and, in-

. some ways, a declining standard of

living, Britain continues to be one of '

the world’s leading scientifie inno-
vators—second only to the United

States as an originator of important:
ad-

fundamental
vances.
“When a country falls behind in
competitiveness, the last thing they
fall behind in is innovation,” Har-
vard’s Brooks said. “The first thing
is manufacturing and marketing.”
Although Britain invented the jet
engine, U.S.- imitators—doing to

, technological

Britain what Japan now does to the '
United States—reaped most of the

economic benefits.
Britain’s pioneer jet airliner, the

Comet 1, turned out to be a finan- |
cial disaster. Only when Bosing and: |
Douglas picked up the idea; added. }
some improvements. and’ manufac--

tured it to higher standards, did jet:

aitliners sweep the world s avnatlon

market.
What has shpped in the Umted
States, Rosenberg cortends along

with many others, is the ability: of ‘|
. industry to capitalize on “next gen--

eration” improvements in good
ideas, regardless of where the :dea

. originated.

“To a far greater degree than we'
once believed,” Rosenberg said, “a
- flrst-rate, domestic scientific re-

search capability is neither suffi- |

ra

cient nor even necessary for’ eco-
‘nomic growth.” More critical is the
sophistication of the nation's man-
ufacturing ability, - - ‘

Different Cultures at Work:

Many observers attribute much
" of Japan’s rise to what amounts-to a
cultural difference between the way
U.S. and Japanese scientists and
engineers work.

American engineers often prefér
to'work in research and develop-
ment rather than in gianufacturing,
.In the United States, the engineer

* who invents a product holds higher
status and earns more money than
the engineer who figures out how to
manufacture it to high standards
and keep it profitabiy. low in cost.

- .One painfully obvious result, ac-
cording to many, is that while the
United States still spawns plenty of !
briliant - ideas, there. are too few
first-rate engineers to design good
products based on-the ideas. And
when- they are designed, those
products often contain many times
more defects than’ do Japanese .
counterparts, '

* “The relatively lower status and

lower pay that have. characterized
careers in [U.S.] manufacturing
represent an impediment to attract-
ing. first-rate peoplg Engmeermg
departments:in colleges and Gniver-

“sitjes: have largely ignored:the field -
‘until-very recently,” a panel of the.
‘National Academy of - Engineering .
coticiuded:. in='a: 1985 report. “In

. sharp contrasts; in‘both Europe and

Japan-the status:of technical edus -

cation and:of caréets in- manufac-
turing is higher,” -

By having better’ bmms in man-r
ufacturitig;” the Japanese.and - tie-
[Europeans are able to develop ‘sus
perior manufacturing: methods. and
; technology.

A related dlfference that yields
poorer quality American products, -
according to a study of computer '
manufacturers done jointly by two -
experts in technology management,
one an American and. the other a -
Japanese, is that Japanese engi-
neers move easily back and forth
between R&D and manufacturing.

American R&D engineers, ac-

) cordmg to the study, not only come
up with a new product idéa, they
produce the final specifications and
simply turn them over to a separate
manufacturing division, Japanese
R&D engineers design only to a

. rough prototype stage, leaving the
final spemflcatlons to manufacturmg
engineers,

Often.a key R&D engineer will

then move with the product to the

manufacturing division,.a step rare -
in the United States but partof the
normai career hdder in ‘many J"lp-
anese firms,

Under the Japanese system, ex- -

| perts in manufacturing technology




are free to complete the design in

accordance with. their knowledge of
sophisticated manufacturing meth-
ads. They may modify the product
design to ehsure more reliable qual-
ity after manufacture, - They may
even invent new methods to make

the product. As a result, the Japa--

nése product c¢an be made more
easily, more cheaply and with much
lower risk of defects. _
The study was done by D. Elea-
nor Westney of the Massachusetts
Institute - of Technology’s Sloan
School of Management and
Kiyonori Sakakibara of Hitotsubashi
University in Tokyo. - :
.Other key~ differences -between
the Japanese and American styles of

managing.. engineering talent, ac--

cording to Westney and Sakakibara,
include: = '

W Japanese firms invest far more’
time and money in advanced train-

ing for their engineers than do -

American firms, partly because
- they have fittle fear that highly tal-
- ented individuals will be hired away

by rival firms. It is traditional for’.

Jdpanese engineers to stay with an
employer-for life. Ofe result is that
' hundreds*are sent -abroad to study
for. months or years—most often‘at

American:universities, which many .
 Japanese regard as the best in high-

technology: fields: At MIT, for ex:

! ample,, there are more than 100-
Japanese engineers. taking - classes |

at. any, given- time: Japan's much:
- vaunted “fifth generation” computer

“project; in ‘which’ the country hopes-
‘to leapfrog American computer:

technology;: is. based largely on in-

novations horrowed from U.S. o=

puter scientists at MIT. -

u. While- many. Japanese. engirieers
are goaking, up the most advanced
" R&D ‘skills"and - knowledge in U.S.
.universities; .far fewer American
. engineers go to Japan, even to learn

what ‘Japan does -best, advanced

manufacturing technology.

| w Although’ enigineers everywhere
often engage in: “bootleg research,” |

‘using company. resources to pursue
personal projects on - the. side,
American firms try to discourage
such. activities. becatse the engi-
neers may- then: leave to exploit
their ideas in new; spinoff entrepre-
" neurial firdms. Japanese companies
. encourage:-such sideline . research,
confident' that the engineers. will

valuable products for the company.

Another important difference,
cited by many analysts and illus-
trated by the history of the. VCR, is

firms to spend money over longer
periods of time to bring a new prad-

1 ing, who make decisions to maxi-
‘mize short-term- profits..

stay and- turn the new ‘ideas into |

_the greater willingness of Japanese.

- uct idea-to’ fruition. U.S. firms are
“often run by professional business-
managers,” untrained in engineer- .

" more likely to be run by engineers

. mast of the methods of applying the

__much of the market. Many leaders-
. of U.S, biotech firms believe it. wilt

- biotechnology, another field pio--

T Japan, which has no business
schools, high-technology firms are

who showed management skiils and

who have advanced up- the corpor- |
“ate ladder. They plan much further

ahead and are willing to forgo short-
term profits for a fong-term advan-
tage. ’ -

“American investors need earn-
ings trends quarter to quarter. The
Japanese are much more patient,”
said G. Stephen Burrill, head of 2
high-technotogy consulting group at
Arthur Young, an accounting firm.

Next Battle: Biotechnology

Electronics has been one of Ja-.
pan’s oldest arenas of high-tech
competition. One of the newest is

neered chiefly in the United States
and which promises a multibillion~
dollar market supplying medicine

with more effective drugs and di- |-

agnostic tools and supplying agri-
culture with various: products to
enhance crop yields. Japan's ap-.
proach to biotechnology illustrates
what many scientists see as another:.

of that . nation’s- advantages—:}
Japan's method of creatirig -govern--|
ment-siipported-¢onsortiums of pri~ {
. vate corporations. .~ .

U.S. - biologists : -invented - gene-}
- splicing, also called recombinant

DNA technology, and: deveioped

technology. Although a-swarm: of
new American entrepreneurial bio-
tech firms has emerged, the Japa-
nese are pushing hard to capture’

be hard, though not impossible, to
stay ahead of Japan. :

PR

The once unquestioned dynamism

of the United States in the world

marketplace is being tested as never
before, forcing Americans ta

- confront dramatic changes in

standard of living, expectations and

- galues. This is the second of six

articles exploving these changes and
Lheir causes.

As in many other fields, a key
feature of Japan’s drive is its unusu-
al degree of cooperation among re--
jated industries and universities and
the Japanese government's strong
encouragement and financial sup-

- port for a coherent national pro-

gram in this area.
While antitrust laws prevent U.S.
biotech firms from coilaborating:

. “and while tradition leads many to

pursue their goals apart from fed-
‘eral tabs, Japan’s Ministry of Inter-
national Trade and Industry (MITD
has created a consortium of 14 ma-
jor corporatjons to collaborate on
biotech. Global domination in bio-
technology is an official national

goal under orie of Japan’s 10-year :

“Next Generation Projects.”

3.

- " Howard: A, Schnéidermdn;- vice
_president for R&D at Monsanto, a
major biotech firm, sees his com-
pany ds having to compete not just.s.
with other firms but with all of Ja-s
pan; : Cox
“Monsanto, du Pont and Eli Liily h
cannot cooperate in biotechnology,”

Schneiderman said. “We must be

competitive, at arm’s length. Yet
. Monsanto must be able to compete

_ scientifically and commercially in
biotechnology with MITI's consor-
tium of 14 great companies in bio-
technology and must compete with

Japan’s national commitment to bic-

~ techriology.” e
| . Monsanto’s answer, and that of
- many:other firms, is to seek collab-
oration with U.S. science-oriented

universities. B

i - “No MITT consortium in Japan,

| no industrial- combine in the U.S. or

[ el§ewhere can duplicate or compete

' with the basic research capabilities

! of America’s great research univer- . ‘
' sities,” Schneiderman said.

. 'While' siich corporate-university
;ql!aboratlons- are developing, there
is controversy as to whether indus-
try’s need. for proprietary secrecy

~conflicts withithe traditional open-
ness of university researcht: .. -
. Most university-based research
in biotechnology is funded by fed-
eral grants-and some industry lead-
ers; sueh as Ronald E. Cape, chair-
'man of Cetus Corp:; a Califarnia
biotech firm, worry that spending in
this area has not grown significantly
in several years, Because Japén’s
spending on basic. biotech research
is continuing’to grow, Cape-fore-
;casts that- Japan will take the world
‘lead in biotechnology in the 1990s,

“In 10 years, if what I'm saying is
correct,” Cape says, “I bet we'll
have hearings in Congress and'a lot
of American industrialists will bitch
and moan about how the Japanese
have done unfair things in trade.

~ But that is not the case with bio-
~ technology. The Japanese are doing
the right thing.” .
NEXT: The role of education



. industrial managers were

he United States may
have lost the VCR
revolution because

unwilling to invest resaurces

long enough to make a good

P An MD80 jet nears completion at a McDonneil Douglas plant
idea pay off,

BY JAMES M. THRESHER-—THE WASHINGTON POST

in Long Beach, Calif, Britain invented the jet engine, but

U8, imitators, including MeDonnell ‘Douglas, improved on the
idea and reaped most of the economic benefits—doing to
Britain vwhat Japan now does to the United States,
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The videocassette recorder is an’

American invention, conceived in

the 1960s by Ampex and RCA. The’

first VCR for home use to reach the
U.S. marker, in 1971. was the
American-made Cartri-Vision.

By the mid-1970s, however, ev-
ery American manufacturer had
judged the VCR a flop and had left
the business,

Todav not one American compa-
ny makes VCRs. Ali of the 13.2 mil-
fion units sold in the United States
last vear—36,000 every day for a
total of $5.9 billon—were made lF
Japan or Rore:.

Even RCA. once a proud, paten:-
holding pioneer of the new technol-
ogy, v now simplv a middleman,
buving Japaitese ¥CRs and reselling
them under its own label,

The story of the VCR, according
to many experts, illustrates some of
the reasons why American industry
15 losing its global competitiveness,
It challenges the popuiar notion that
a Joss 0! novative capacity lies at
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the heart of this country’s erocling

economic position. While there is-

evidence that American innovation
may have Jost some vigor and that
other nations are gaining fast, many
experts believe the United Btates is
still the world ieader i scientific
and technological innovation.
“The problem is not so much with
- American innovation,” said Harvey
Brooks, 2 specialist in technology
and public policy at Harvard Uni-
versity, “Our scientists and engi-
neers still lead the world in the
origination of new ideas. The prob-
lem is what happens after that

point. Where we’re falling behind is.

in the ability to develop new ideas
into products and to manufacture
them to the high standards that
we've come to expect from the jap-
anese.”

The VCR is an example.

In the early 70s several compa- |
nies in the United States, Holland :

and Japan unveiled VCR prototypes
with great fanfare. Industrial-sized
video recorders were already com-
mon in television studios, and the
key to the home market seemed to
be scaling down size, cost and com-
plexity of operation. Most of the
problems. seemed near solution
when the prototypes were demon-
strated.

One hitch, it developed, was that

the cassette would record only one |

hour of program. Market research
showed that people wanted to get
two hours on a tape, enough to
record a movie. Cariri-Vision,
named when cassettes were cari-
ridges, was a one-hour machine that
industry analysts say failed for that
reason and because the recorder
came built into a 25-inch TV set.
Despite the Japanese and Dutch
activity in VCR development, the
American firms did not think of

See COMPETE, A10, Col. 1
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themselves as voived i ac impor-
tant giobal competition, 1t was an
insular stance, common in many
U.S. industries. that would later be
seen as one of the causes of Amer-
ica’s mounting trade-deficit.

“Around 1974 RCA aborted s
VCR project,” said Frank McCann
of the companv's Consumer Eiec-
tronics Division. now owned by
General Electric, "It seemed ciear
the censumer just wouldn’t buy it,
What we didn't appreciate back
then was that the lapanese would
keep working on the VCR.”

Within two vears, both Sony and
JVC (Japanese Victor Corp.) devel-
oped two-hour VCRs. Rising to beat
the competition, Matsushita came
out with a four-hour machine,

Patterr of U.S. Reluctance

What would come to be called the
VCR revolution, accounting for an
appreciable share of the 1.5 .-Japan
trade mmbalance, had been worn by
the Japanese. The United Stares
lost. according tc many anaivsts,
not because American scientists
and engineers had abandoned their
heritage of  Yankee mgenuity but

because American industrial man-

agers were unwiliing to invest the
resources t¢ apply that ingenuity
Jong enough to make a good ide:
pay off.

“It's not as if the Lmte(i States i
caught by surprise by what the Jap-
anese or anvbodv else 15 doing.”
Brook: said. “Our people know
what's possibie. What we've been
surprised by is the rapid commer-
cialization of ideas in Japan.”

Brooks said a common U.S. pat-
tern is 1o avoid investing in new
products that aren't fairlv. sure to
return profits quickly and to with-
hold marketing a new advance in an
existing product line as long as its
predecessor 1= seling well. And,
antil recently. U.S. companies have
not planned:serousiv to compete in
international markels,

Japan, bv contrazt, holds global
econsmic domnance 1o be a nation-
ai goal, invests long and heavily m

research and development and de-

votes far more of its best engineer-
ing expertise to sophisticated man-
ufacturing methods.

Such factors have given fapan the
advantage even though its scientific
and technological innovativeness
remain well behind that of the Unit-
ed States in all but a few narrow
fields. ' ,

Although the United States
spends more in total dollars on re-
search and deveinpment (R&DN
than Japan and the next twa closest
competitors, West Germany and
France. combined, according to fig-
ures gathered by the National Sci-
ence Foundation, those competitors
have been increasing their spending
dramatically in recent years.

In relation to the size of each
country's economy. ali four coun-
trigs are now invesiing anout the
same i soencté and engieenng
rescarch. - :

 bust the Unitel Sate: Spent

28 percent of its gross BALONA;
i product on R&D. only & modest

mcrease from the 2.6 percent spenf
in 1970,

Japan, by contrast, has mcreasea .

its spending faster. In 1870 it in-
vested 1.9 percent in R&D. but
climbed steadily to match the Unut-
ed States' 2.8 percent by 1985, the
last year for which figures are avail-
able. West Germany spent 2.1 per-

L cent in 1970 and grew to 2.6 by

1985. France went from 1.9 per-
cent in 1970 to 2.4 percent in 1986,

Many analysts say, however, that
the LS, figures are misleadingly
high hecause this country spends
nearly one-third of its R&D money
on military research, a far greater
proportion than is spent by Japan or
West Germany. If military spending
is subtracted for the most current

figures, the United States spends :

only 1.9 percent of its GNP on re-
search and development, whiie Ja-
pan spends 2.6 perceny and West
Germany 2.5 percent.

" Some experts note that it is not
necessary to be the creator of a
marketable idea to make monev
manufacturing the product. “Amer-
icans and especially members of the

~ scientific community have exagger-

ated the purely economic benefits
that flow from leadership at the sci-
entific frontier,” Stanford economist
Nathan Rosenberg said.

As the costs of high-tech innova-
tion rise, he said, the economic ad-
vantage goes to the imitator who

can skip the costs of basic research, -

learn from the innovator's misiakes

and come to market-quicklv with an

improved version of the product.
Britain and the jet engine offer an
older iliustration. Although widely
cited as an example of a major in-
dustrial power that has slid into
" global economic impotence and, in
some ways, a declining standard of

living, Britain continues to be one of |

the world’s leading scientific inno- |

vators—second only to the United
States as an originator of important
fundamental  technological ad-
vances. '

“When a countrv falls behind ir
competitiveness, the last thing thev
fall behind in 1s mnovation.” Har-
vard’s Brooks said. “The first thing
1s manufacturing and marketing.”

Although Britain invented the jet
engine, U.S. imitators—doing to
Britain what japan now does to the
United States—reaped most of the
‘economic benefits.

Britain's pioneer jet airliner, the

. Comet 1, turned out to be a finan-

cial disaster. Only when Boeing and

Douglas picked up the idea, adde¢ .

same improvements and manufac-
“tured it to higher standards, did jet
airliners sweep the world's aviation
market.

What has slipped in the United !
States, Rosenberg contends along

with many others, is the ability of
industty to capitalize on “"next:gen-
eration” impro»ements in ‘good
ideas, regardless of where the idea
ariginated,

“Ta afar greater degree than we ¢ -

once heleved.” Kosennerg said. “a
hirst-rate,  domestic scientific

searcl capabniiey

re- .
> neither sl

necessary for eon-
More crinical is the

Cieni nor even
oM growrhn.”

sophistication of the nauon’s man-

ufacturing abilisy.

Different Cultures at Work

Many observers attribute much

of Japan’s rise 1o what amounts 1o a
cultural difference between the way
U.S. and Japanese scientists and
engineers work.

American engineers often prefer
te work in research and develop-
ment rather than in manufacturing.
In the United States, the engineer
who invents a product holds higher
status and earns more money than
the engineer who figures out how to
manufacture it to high standards
and keep it profitably low in cost.

One painfully obvious result, ac-
cording to many, is that while the
United States still spawns plenty of
brilliant ideas, there are too few
first-rate engineers to design good
producis based on the ideas. And
when they are <esigned, those
products often contain many times
more defects than do Japanese
counterparts.

“The relatively lower status and
lower pay that have characterized
careers in [L.S.]
represent an impediment to attract-

manufactiring -

ing first-rate people. Engineering :
departments in coileges and univer- -

sities have largely ignored the field
until very recently,” a panel of the

- National Academy of Engineering

concluded in a 1985 report. “In
sharp contrasts, in both Europe and
Japan the status of technical edu-
cation and of careers in manufac-
turing is higher.”

By having better brains in man-

ufacturing, the Japanese and the !

Europeans are able to develop si-

perior manufacturing methods and
technology. '
© A related difference that yields

poorer quality American products,
according to a study of computer
manutacturers done jointly by two
experts in technology management,
oné an American and the other a
Japanese,
neers move easily back and forth
between R&D and manufacturing.

is that Japanese engi~ -

American R&D engineers, ac-
cording to the study, not only come
up with a sew product idea, they °
produce the final specifications and
simply turn them over to a separate

manufacturing division, Japanese
R&D engineers design only to a
rough prototype stage, leaving the
final specifications to manufacturmg
engineers.

Often a kev R&D engineer wil!
then move with the product to the
manufacturing division, 4 siep yaic
in the United States but part of the
normal career ladder in many Jap-
anese firms.

Under the Japanese system, ex-
perts in manufacturing technology




_are Iree to complete the design tn
accordance with their knawleage of

ods. Thev mayv modifv the product
design to ensure more reliable guai-
ity atter manufacture. They may
even invent new methods to niake
the product. As a result. the Japa-
nese product can be made more
easilv, more cheaply and with much
lower risk of defects.

nor Westney of the Massachusetts
Institute of Technology's Sioan
School of Management and
Kiyonori Sakakibara of Hitotsubashi
University in Tokvo.

Other key differences between
the Japanese and American styles of
managing engineering talent. ac-
cording to Westney and Sakakivara,
include:

w Japanese firms invest tar more
timie and money in advanced trawe
ing for their engmeers than d6
Americans firms. partiy  because
thev have iittie fear tnat hughiy tai-
ented individuals will be hired awal
by rival firms. It i tradinonal for
Japanese engineers to stay with an
empioyer for liie. One result 1s that
hundreds are sen! abroad to study
for months or vears—mniost often at
American untversies. which many
Japanese regard as the best in hugh-

sophisticated- manufacturing meth- -

The studv was done by D. Elea-

J' technology fields. At MiT. ror ex-

ample, there are more than 100

| Japanese engneers taking classes
al anv given time. Japan's much
vaunted “fifth generation” computer .

project, in which the country hopes |
to leapfrog American computer

technology. is based largely on in-
novations borrowed from U.S. com-
puter scientists at MIT. '
g While many Japanese engineers

are soaking up the most advanced |

R&D skills and knowledge in U.S. :
. universities, far fewer American !

manufacturing technoiogy.

e Although engineers evervwhere i

engineers go to Japan, even to learn !
what Japan does best, advanced !

often engage In “baotleg research,”
| uSINg COMpAny resources Lo pursue

personai projects on the
such activities because the engi-
neers may then leave te expiost
thelr deas in iew, spinoff entrepre-
neurial firms. Japanese companies
encourage such sideline research.
confident that the engmeers will
_stay and turn the new ideas inw
t valuable products for the company.
Another important difference.
cited by many anaivsts and illux-
trated by the history of the VCR. is
the greater willingness of Japanese
firms to spend money over ionger
periods of time to bring a new prod-
uct idea to frnmon, U.S. firms are

managers, untrained In €ngineer-
ing, who make decisions to maxi
nuze short-term profita.

side.
American firms try o discourage -

often run by professional business

~ Japan's method of creating govern-

"pan’s obdest arenas of high-tech

in Japan, which has no business
schools, high-technology firms are
more lLikely to be run by engineers
who showeg management skiils and
who have advanced up the corpor-
ate ladder. They plan much further
ahead and are willing to forgo short-
tern) protits for a long-term advan-
tage.

“American nvestors need earn-
ings trends quarter to quarter, The
Japanese are much more patient,” |
said G. Stepher Burrill, head of a

high-technology consulting group at !

Arthur Young, an accounting firm.

Next Battle: Biotechnology

Electronics has been one of Ja-

competition. One of the newest 18
biotechnology, another field pio-
neered chiefly 1 the United States
and which promises a multibillion-
dollar market suppiving medicine -
with more effective drugs and di-
agnostic tools and suppiving agri-
culture with various products to
ennance crop vields. Japan's ap-
proach to biotechnology illustrates
what many scientists see as another
of that nation's advantages—

ment-supported consortiums of pri-
vate corporations.

U.S. bioiogists invented gene
splicing, also calied recombinant
DNA technology. and developed
most of the methods of applying the
technology. Although a swarm of
new American entrepreneurial bio-
tech firms has emerged, the Japa-
nese are pushing hard to capture
much of the market. Many leaders
of U.S. biotech firms believe it will
pe hard, though not impossible, to
stav ahead of Japar,

e o e T

The once unquestioned dynamism.
of the United States i the warld
marketplace is being tested as never
before, forcing Americans lo
confront dramatic changes ir
standard of living, expeciations and
values. This is the second of six
articies exploring these changes and
thetr Causes.

As in many other fields, a key
feature of Japan’s drive is its unusu-
al degree of cooperation among re-
Jated industries and universities and
the Japanese government’'s strong
encouragement and financial sup-
port for a coherent mational pro-
gram in this area. )

While antitrust laws prevent U.S.
biotech firms from collaborating
and while tradition leads many to
pursue their goals apart from fed-
eral labs, Japan's Ministey of Inter-
national Trade and Industry (MITD
has created a consortium of 14 ma-
jor corporations to collaborate on
“biotech. Global domination in bio-
technology 15 an official nationat

. goal under one of Japan's 10-vear
- wNext Generation: Protects”

- Howard A. Schneiderman, wvice

| president for R&D at Monsanto, a
major biotech firm, sees his com-
pany as having to compete not just

' with other firms but with all of Ja-
pan. - .

“Monsanto, da Pont and Eli Lilly
caanot cooperate in biotechnology,”
Schneiderman said. “We must be
competitive, at arm's length. Yet
Muonsanto must be able to compete

. scientifically and commercially in
bictechnology with MITI's consor-
tium of 14 great companies in bio-
technologv and must compete with
Japan’s national commitment %o bio-
technology.” .

Monsanto's answer, and that of
many other firms, is to seek collab-
ora_ltion with U.S. science-oriented
universities.

“No MITI consortium in Japan,
no industrial combine in the U.S. or
eisewhere can duplicate or compete
with the basic research capabilities
of America's great research univer- .
sitles,” Schneiderman said,

While such corporate-university
collaborations are developing, there -
is controversy as to whether indus-
try’s need for proprietary secrecy
conilicts with the traditional open-
ness of university research.

Most university-based research
in biotechnology is funded by fed-
eral grants and some industry lead-
ers, such as Ronald E. Cape, chair-
man of Cetus Corp., a California
biotech firm. worry that spending in
this area has not grawn significantiy
in several vears. Because Japan's
spending on basic biotech research
is continmng te grow, Cape fore-
casts tiat Japan will take the world
Jead in biotechnology in the 1990s.

“In 10 years, if what I'm saying is
correct,” Cape says, “l bet we'll
have hearings in Congress and a lot

of American industrialists will bitch
and moan about how the Japanese
have done unfair things in trade.
But that is not the case with bio-
technoiogy. The Japanese are doing
the right thing.”

NEXT: The role of education




he United States may
have lost the VCR
revolution because
industrial managers were
unwilling to invest resources
long enough to make 2 good
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An MD80 jet nears completion at
in Long Beach. Calif, Britain invented the iet engine, but’
U.S. imitators. including McDonnell Bouglas. improved on the
idea and reaped mast of the economic benefits—~doing to
Britain what Japan now does to the United States, -

M —THE WASHINGTON POST
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A Campaign Code Word
Can I Spa_rk Offensive on Compl_acency?

Fifth of a series

By David 8. Broder
Washingeon Post ¥taff Wrker

- “Competitiveness,” said Sec-
" retary of Labor William E.
Brock, a longt:me student of po-
litical fashlons. is the new code
word in Washington, and Wash-
ington needs code words. It
doesn’t think in sentences very
often,”
Brock's oomment at a recent
conference reflects both the

A S
RUDE AWAKENINGS

THE CHALLENGE OF THE GLOSAL ECONOMY

sexiness of the competitiveness
issue and its lack of precision.
Substantively, the isste is one of
the most complex. But talking to
voters such as those The Wash-
ington Post interviewed this
week in Knoxville, Tenn,, it
comes down to two very simple,
basic, human questions:

s What kind of jobs will there be
for our children here, where we
live? .
= What is the chance of main-
taﬁw the American standard of
living for that next generation?
The fear that gnawed at
many Americans in those living-
room interviews is that the
Land of Oppertunity is becotn-
ing a Nation of Reduced Expec-

" tations and Limited Options,

because of its inability to meet
the chatlenge of economic com-
petition.

The shock effect of the trade

deficits of the last few years has
been compared with that of the
Soviets' launching of Sputnik in

the late 1950s. The questjan is -

whether a national effortto end
what is perceived.as economic-
scientific-educatiopal *“compla-
cency” will result.

A response is visible in many
local communities and a growing
number of states, Many would

Bee COMPETE, Al4,Col 1

‘'welcome seeing the next president act to push such
programs to the national level, but there is a risk of
government once again promising more than it can de-

Uhver.. oo

Ahce RlV!m, ‘the Brookmgs Instuuuon econormst

and former director of the Congressional Budget
Office, argues that “competitiveness is the wrong
word,” because it implies that through some strate-
gem Americans can reassert economic supremacy in
the worid. “There’s no way to recreate the advan-
tages the United States had at the end of World War
I1,” she said.

“For the. future, ‘winning’ ‘means advancing to-
gether through expanded trade with other major
countries, and reahzmg'that we can't always be the
leader, but we don't atways want to be the follower.”

- At the other end of the political spectrum, Her:
tage Foundation president Edwin J. Feulner Jr.,
asked, “Who can be against competitiveness? It's a
meaningless word.” :

Maybe, but in the political realm it is thought to
have a potency which encourages posseomveness “if
there’s one issue I'd like to have royalties on in the
next 18 months,” said Democratic pollster Harrison
Hmkman, “it would be competitiveness.” .

. Robert Teeter, whose surveys are used by many
Repubhcana including Vice President Bush, remarks,
“It may not be a red-hot issue right now, but it could
be at any moment, especially if the economy turns

down. And the candidates and partics want to be-

* sure they don’t get caught on the back of the wave.”

e ——

+ That may explain why, when the Congressional .

Caucus on Competitiveness announced it was open
for business at the start of the 100th Congress last

January, more than 190 House and Senate members

signed up.

-

Charles Mck\nlllon, the policy director of !:he cau-

cus' support group, the Congressional Egonomic
Leadership Institute, identified through a coimputer

search more than 5,000 "competitiveness bills® in- . o

troduced in the last Congress “And that,” he adds,
“was before it got hot.” -

“A Sense That We Are l-'allmg Behind® -~

“Among the voters we interview,” said Democratic
polister Geoff Garin, “there is an increasing tendency
to think of the economy in global terms ... and a
sense that we are falling behind. There is very wide-
spread resentment about unfair restrictions [on
American goods] by other countries. But Americans
are also saying that we could have done better as a
country, we should have done better, and we better
do it now. Al they're ready for sameone to call
America to a higher standard.” -

That call—in varying notes—is being sounded by
almost all the prospective 1988 presidential candi-

dates. And.it is a theme of the closing: phase of the
Reagan administration,

in February, just before the Tower cornmisgion
issued its critical report on the Iran affair, the pres-
ident sent Congress a bulky package of competitive-
ness proposals, involving 13 separate bills and
amendments {o seven other existing pieces of leg-
islation.

: President Reagan, who has emphaswed market
forcés as the main instrument for economic prog-
ress, went further in this set of measures than ever
hefore in defining a role for the federal government -
i education and training, in basic research and in
remedying predatory trade practices by other na-
tions. The Democratic cochairmen of the Compet-
iiveness Caucus, Rep. Buddy MacKay (Fla.) and
Ser.. Max Baucus (Mont.}, welcomed the president’s
iaitiative but said it could only be the startmg point

- fér a long-term agenda.

; “Not sufficiently aggressive,” MacKay said. “Weak
tea,” Baucus agreed.

* Many of the Democratic presidential hopefu]s are

va/mg to show themselves tougher than their rivals in

__the trade legislation debate which is central to.the . .
" competitiveness issue,

The front-runner, former senator Gary Hart of
Colorado, early on chose to define himself as a critic
of “the new protectionism” that he said some of his
fellow-partisans were offering as “snake oil medi-
cine” for curing trade imbalances, Import restraints,
he warned in & speech last year, “enshrine U.S. in-

dustrial weakness, sanction inefficiency and concede
the superiority of our competition . . . The new
protectionism Is the new economxc defeatiom and
isolationism .

Hart advocated retalnatory measures ouiy agsinst
specific, proven violations of international trade rules
and cautioned that “if we could somehow wave a
wand and abolish all the illegal trade barners, the
trade deficit would only fall about 10 percent.” An
overvalued dollar and uncompetitive mdustr:es are
far more fundamental problems, he sald

Competltlii-"eness
A Complex Issue
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" to that of its iargest allied’ mterest group, orgamzed

iabor, particularly the Ameri g Federation of Labor

and Congress of Industrial Orghpizatiol

which hias argued for years tha€oreign govemments

and foreign businesses are. raxd’ g-U.S. markets and:.
stealing U.S.jobs:. . .

*  Massachusetts -Gov. Mmhael S. Dukakls (D),
whose state is the textbook model other governors.

" cite for their own efforts at job-producing economic:-

development strategies, shares Hart's skepticism

about protectionist measures, and even argues that
the oil-import fee Hart advocates is “as protectnomst
as you can get”

But in recent months, the other second-tier can-
didates—each hoping to establish himself as Hart's
main. rival-—have almost leapfrogged each other in
finding rhetoric and proposals close to the AFL-CIO’
position.

Rep. Richard A, Gephardt (D-Mo) has taken ad-
vantage of his post on the House Ways and Means

Committee to sponsor Iabor's favorite trade provi-

sion, a proposal that would levy stiff penalties on
goods from nations such as Japan that fail to redace
i their trade surpluses with the United States by a
i prescribed amount. In his announcement speech,
| Gephard: said he was not willing to “rely on the un-

j tender mercies of our trading partners,” and said he .

¢ would make U.S. military assistance conditionat on
! lessened compet:tmn from such countries as South
! Korea.
Another second- tler chalienger, former Arizona
- governdr Bruce Babbitt, has gone a step farther.
i When he deciared, Babbitt said he would “tear up all
| the complicated [trade] agreements” negotiated in
I the past and require each nation to balance its trade
' accounts—or eise, If a-nation failed to eliminate one-
third of its trade surplus with the United States each
year, it would face tariffs on its exports rising from
33 percent to 100 percent in three vears.
Jesse L. Jackson, planning a second assault on the

Democratic nomination, spotted another danger in |

letting “foreign goods enter our markets without
many restrictions.” The profits from those sales, he
said in a January speech, let foreign firms buy or
pulid piants in the United States, and “they have

ibx blacks. Hispanics and other minorities during the
tong civii rights struggies of the 1960s and the unior.
organizing campaigns of the 1930s. They want ©

Lransform American society into a cantrolled society

'And Sen. Joseph R. Biden Jr. {D-Del.), expectec
soon to enter the field, told a recent meeting of AFL-
CIO ieaders that he was “not satisfied just to ‘com-
pete.” If you acknowledge that you have 1o become
competitive, you've already acknowiedged that you
are losing . ... It says your goal is equity, your goal
I parity, vour goal is to be as good as the other guy

. The Japanese, the Europesns, the Koreans—
:hey don’t want to compete; they want to beat our
brains out . . . . I don’t want to * compete;’ [ want to
win, flat-out wm »

Watching the Democrats try to outdo each other
Competitiveness Caucus cochairman. Baucus wryly
remarked, “You do get a sense that organized labor
hasa Iarge role in orgamzmg the Iowa caticuses.”

'z

!

f 1. Dole (R-Kan.), helped block the enactment of the

v warned. about protectionism, in_ trade policy as-a

; ica's competitive posntlon

. Their leadmg presndentlai“‘ prospects all ha

" threat o national prosperity. Vice President Bush
' told a Canadian audience Jast year, “We are trying as y
hard as we can to derail the protectlomst 1uggemau_-

1- retary of state Alexander M., Hhig']r "Citing hig ex-

_perience as a business executive, Haig argues |that .
‘réducing the federal budget deficit and opening\the
‘channels of international trade will be far more u:
. ful than any retaliatory threats in unprowng Amer-

Bush's leading rival in the early polls, Sen. Robert

House-passed, Democratic-and-labor-backed trade
bilf last year by keeping it off the Senate calendar,
But Dole has played a subtle role, leading congres-

. sional delegations to Japan to warn its officials of
 retaliation if thelr markets were- not opened to
- American goods and services, Setting himself up for
* a bargaining role, this year he has sponsored both

the administration “competitiveness” package, with

-5its mild trade bill, and a stiffer trade bill drafted by
: Sens. Lloyd Bentsen (D-Tex.) and Johr C, Danforth

" {R-Mo.).

~ tional competition.

Dole’s less-than-doctrinaire position has been crit-
icized by another contender, former Delaware gov-
ernor Pierre S. (Pete) du Pont IV. In an article last
vear for Policy Rewev. a publication of the Heritage

Foundation, du Pont accused Dole of “using mystical

buzzwords such as 'fair trade’ and ‘level plaving field’

to cloak his intentions.”
Du Pont demanded: “Why doesn’t someone stand

up and say that even if the Japanese market were

totally open to American goods, the resulting in- !

crease in our exports (less than $10 biilion) would
hardly put a dent in our trade deficit ... ? Why
doesn’t someone point out that if the United States
were to level its playing field, too (by repealing the
protection on textiles, sugar, steel, etc.), the trade

deficit might very well get worse, not better? Hasn’t
* Bob Dale—a Republican leader—Ilearned the Smoot-

...sBOWR tnat they. have little respect for the rights won. ... . -......1AWley lesson, or the Mondale lesson of 1984, that

disaster?”
Du Pont’s program is to “reduce worldwide bar-
riers to trade” and make the United States more

competitive, primarily, he said, by continuing to cut .

income taxes and trimming payroll taxes.
Sharing the free-trade end of the Republican spec-
trum with du Pont is Rep. Jack Kemp of New York.

In several speeches, Kemp has ridiculed the “indus- '

trial policy” proposals Hart and other Democrats

have offered for targeting public and private invest-

ments to selected industries facing tough interna-

“This is corporate welfare,” Kemp oomplained.
“The fund would quickly ... subsidize failure and

means is constant collusion between blg business and
big government.” .

‘In the trade area, Kemp in February mtroduced'
with Sen. Phil Gramm (R-Tex.) a measure that he
called an antidote to the prescriptions of both the

“neo~protectionists” and the "wimpy free-traders,” a

lower trade walls, not raise them.”

bill “designed to force world-wide. compeﬁtion to .

.~ A key provision would permit the pres:dent to ne- |
. gotnate bilateral or multilateral free trade zones, ona:
" reciprocal basis; with Canada; Me:u_co and the Carib-

: beun basin, thua, he said, ! makmg subsadm and o

‘ inefficiency. What a national industrial policy really

“pandering to special interests is a recipe for pohtlcal .
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~ In 2 survey 18 months The Washington Post
..and ABC News found resp nts split almost even-
ly—49 to 43 percent-——for £i§¢ proposition that the
federal government should try’to preserve American

' jobs by imposing taxes and limits on foreign imports,

i even if that meant higher consumer prices. But by &
55-42 percent margin, they rejected the “Buy Amer-
ican” theory, saying they should not be expected to
pick U.S,-made products.over foreign-made products
of highér quality..: - R

When it came to explaining the trade deficit, 64

percent of those polled mentioned the higher wages
and benefits of American workers, 61 percent cited
foreign restrictions on the entry of American goods,
60 percent mentioned the budget deficit and 57 per-
cent the high vaiuation the doliar then had.
" A CBS News-New York Times poll iast April found
53 percent of those surveyed believed Japanese re-
strictions on imported American goods were unfair,
but a nearly identical 50 percent said Japanese work-
ers are harder workers than their American courn-
terparts. )

The most recent survey. taken in january by the
Roper Organization for U.S. News and World Re-
port. found price and wagpe differentials between the
United States and {ore:n countries cited far more
often as the underlying reasons for the trade deficits
than restrictive practices.ahroad.or qualitv-differ-
ences. : : ’

Somewhat inconsistently, the most favored solu-
tions, of seven alternatives offered. were to “tighten
up our guality control standards,” increase research
and development funds to improve processes and
products and “get much tougher with other nations
and force them to open their doors to our products.”
- A relatively narrow 50 to 39 percent majority said

the United States shouid “shut our doors to imports |

—_ . if thev are hurting U.S. workers and companies.” -
The muddie of OMW
publican polister Teeter, who has “public at-
titudes on the competitiveness issue for several busi-
. ness groups, that “because the issue is so complex,

voters have a great deal of uncertainty.” Teeter said
. Protectionist septiment peaked during the 1981-82

votes” in the next economic downturn. “Right now,”
he said, “most voters are saying, ‘We have to com-
pete better. and 1 think we can, but as an individual, I
have no idea what I'm supposed to do.'

“I don’t think the voters feel they have had much
leadership from anybody, and they're hoping to get it
from the 1988 election,” he said. _

Whether they: get leadership—or just rhetoric—
remains to be seen.

NEXT: Pressures of @ new magnitudc.

recession and could come back to swing “a ton of

, commonplace in an array of state efforts; More than . .

' companies develop nearly 100 new products. .

|

* Government aid for promising young companies
or struggling older ones, has become .~

1

two dozen states, for example, have initiated venture
capital programs that steer funds to budding '
entrepreneurs or existing smalier companies; 5

Connecticut created the first state venture capital |
firm in 1975. Iis legislature has provided more than :
$27 million in appropriations since then to heip

T

=y

About a half-dozen states have freed a total of more
than $1.5 billion from public employe retirement funds
to invest as venture capital.-Others have created joint
public-private venture capital operations or have-
devised tax breaks to spur more venturesome
investments, A ’ .

Ohio, New York, Pennsylvania and about a
half-dozen other states have been stressing uses by
existing industries of the technologies the states are
helping to nurture. . )

“Michigan, for example, is sponsoring institutes to
develop robotics for application to its durabie goods

anufacturing and biotechnology related to its forestry
and agriculture industries,” a recent Committee for "
Economic Development report notes. ‘

uCotorado has established the Colorado Advanced
Technology Institute to encourage basic and a_pplxed
research . . . in such fields as advanced materials,
microelectronics and telecommunications.” it added.

States also have been increasing their effqrt to heip
firms sell their wares abroad or attract foreign
investors. : , .

The University of Alabama has become known for
aggressively heiping to lure foreign investments and
wint ventures. The Port Authority of New_' York and
New Jersev has begun a government trading conmpany
calied XPORT: it helps companies with the desxgn.
packaging, pricing, marketing and other m_aeds of
sefling overseas. B

The states have spent hundreds of millions of dollars
tor increased campus research capacity, technology
centers, research parks and related programs. oftfexq

nromoting joint efforts among businesses, umversites,

iabor and government ir: the process. . '

" Fhere is NEGE reliabie knowledge about which tate.—-fooooviinn
efforts “work,” however that is defined. -

In a study issued last summer, for exampie, the i
National Governors’ Association found that “hard data
documenting job generation results is scant .. . and the -
result is that currently it is difficult to assess what

works best.”

‘

—~Noel Epstein
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#putrik I model at the National Air and Space Museum,

he shock effect of the

trade deficits of the past

few years has been

compared with that of the

Soviets’ launchmg of Sputnik in

the late 1950s. The question is whether a national effort to end

econormc sc:entlfk-educatlonal complacency” will result.
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US. Compe{ltlveness

A Campalgn Code Word
Can It Spark Offensive on Complacency?

ﬂ'ﬂk of a serigs
By David 8. Broder

Washington Post $talf Weiter-

© “Competitiveness,” said Sec-
retary of Labor William E.
Brock, a longtime student of po-
litical fashions, “is the new code
word in Washington, and Wash-
ington needs -code words. It
doesn’t think in sentences very
often.”
Brock’s comment at a recent
conference reflects both the

RuDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

sexiness of the competitiveness
issue and its lack of precision.,
Substantively, the issue is one of
the most complex. But talking to
voters such as those The Wash-
ington Post interviewed this
week in Knoxville, Tenn, it
comes down to two very simple,
basic, human questions:

a What kind of jobs will there be
for our children here, where we
live?
n What is the chance of main-
tainiag the American standard of
living for that next generation?
The fear that gnawed at
many Americans in those living-
room interviews is that the
Land of Opportunity is becom-
ing a Nation of Reduced Expec-

tations and Limited Options,
" because of its inability to meet

the challenge of economic com-
petluon

The shock effect of the trade

deficits of the last few years has
been compared with that of the
Soviets’ launching of Sputnik in

the late 1950s. The question is -

whether & national effortto end
what is perceived as economic-
scientific-educational  *compla-
cency” will result,

A responee is visible in many
local communities and a growing
number of states, ‘Many would

Seo COMPETE, A14, Col 1

E ident sent Congress a bulky package of competitive-

‘Sen. Max Baucus (Mont.), weicomed the president’s

‘welcome seeing the next president act to push such
programs to the national level, but there is a rigk of

government once again promlsmg more than it can de-

e liver.

Alice Rl\}lxﬂ. the Brooiungs Institutlon econonnst

and former director of the Congressional Budget
Office, argues that “competitiveness is the wrong
word,” because it implies that through some strate-
gem Americans can reassert €Conomic supremacy in
the world. “There’s no way to recreate the advan-
tages the United States had at the end of World War
11, she said.

“For the future, ‘winning’ means advancing to-
gether through expanded trade with other major
countries, and reahzmg that we can’t always be the
leader, but we don’t always want to be the follower.”

- At the other end of the political spectrum, Heri-
tage Foundation president Edwin J. Feulner Jr.,
asked, “Who can be aga:nst competitiveness? It's a
meaningless word.”

Maybe, but in the political realm it is thought to '

have a potency which encourages possessiveness. “If
there's one issue I'd like to have royalties on in the
next 18 months,” said Democratic pollster Harrison
ankman, “it would be competitiveness.” .
. Robert Teeter, whose surveys are used by many
Republicans including Vice President Bush, remarks,
“It may not be a red-hot issue right now, but it could
. be at any moment, especially if the economy turns

down. And the candidates and parties want to be

sure they don’t get caught on the back of the wave.”
» That may explain why, when the Congressional

Caucus on Competitiveness announced it was open '~
for business at the start of the 100th Congress last

January, morethanlﬂOHouseandSenatememhers
sxsnedup

e . ottt

Charles. McM:illion, the pollcy director of the cau
cus’ support group, the Congressional Egonomic
Leadership Institute, identified through a coinputer
search more than 5,000 “competitiveness bifls® in- .
trodiced in the last Congress “And that he adds,
“was before it got hot.”

‘A Sense That We Are FallinggBehiml' ~

“Among the voters we interview,” said Democratic
pollster Geoff Garin, “there is an increasirg tendency
to think of the economy in global terms . .. and a
sense that we are falling behind. There is very wide-
spread resentment about unfair restrictions [on
American goods] by other countries. But Americans
are also saying that we couid have done better as a
country, we should have done better, and we better -
do it now. And they're ready for scmeone to call
America to a higher standard” -

That call—in varying rotes—is being sounded by
aimost all the prospective 1988 presidential candi- -
dates. And it is a theme of the closing phase of the
Reagan administration.

In February, just before the Tower commission.
issued its critical report on the Iran affair, the pres-

qess proposals, iavolving 13 separate bills and
amendments to seven other existing pieces of leg-
istation, .
: President Reagan, who has emphalsmed market
forces as the main instrument for economic prog-
ress, went further in this set of measures than ever
hefore in defming a role for the federal government
in education and training, in basic research and in
remedying predatory trade practices by other na-
tions. The Democratic cochairmen of the Compet-
itiveness Caucus, Rep. Buddy MacKay (Fla) and

igitiative but said it could only be the starting point
fér a long-term agenda.
: “Not sufficiently aggressive,” MacKay said. “Weak
tea, Baucus agreed.
' Many of the Democratic presidential hopefuls are
vying to show themselves tougher than their rivals in

" competitiveness issue.

The front-runner, former senator Gary Hart of =
Colorado, early on chose to define hitnself as a critic

of “the new protectionism” that he said some of his

fellow-pamsans were offering as “snake oil medi
cine” for curing trade imbalances. Import restraints,
he warned in a speech last year, enshlrme U.S in-

dustnai weakness. sanction inefficiency and concede
the superiority of our competition ., . The new

,pmtectlomsm is the new econontic de-featmm and

isolationism .

Hart advocated retahatory measures only against
specific, proven violations of international trade rules
and cautioned that “if we could somehow wave a
wand and abolish all the illegal trade barriers, the
trade deficit would only fall about 10 percent.” An

} overvalued dollar and uncompetitive industries are

far more fundamental problems, he said.

Competitiveness
A Complex Issue

On 1988 Agenda

the trade legislation debate | which is centraj tothe .. .. .




labor, particularly the Americgpn Federation.of Labor
and Congress of Industriat Orghizati
and foreign busmesses are raldl :
stealing U.S.jobs. '

Massachusetts - Gov. Michael. S Dukakls (D),
~whose state is the textbook model other governors

cite for their own efforts at job-producing economic
development - strategies, shares Hart's skepticism |

about protectionist measures, and even argues. that

the oil-import fee H_art advocates is “as protect:omst

~as you can get”

But in recent months. the other second-tier can-
didates—each hoping to establish himself as Hart's !
main. rivai-—have almost leapfrogged each other in |
fmdrng rhetoric and proposals close to the AFL-CIO" |

positiof,

Rep. Richard A. Gephardt (D-Mo.) has taken ad- |
vantage of his post on the House Ways and Means |
Committee to sponsor labor's favorite trade provi- ;

sion, a proposal that would levy stiff penalties on

goods front nations such as Japan that fail to redice '

| their trade surpluses with the United States by a
| prescribed amount. In his announcement speech,
| Gephardt said he was not willing to "rely on the un-
| tender mercies of our trading partners,” and said he
! would make U.S. military assistance conditional on
lessened competition from such countries as South
i Korea,
~ Another second-tier challenger former Arizona
. governor Bruce Babbitt, has gone a step farther,
| When he declared, Babbitt said he would “tear up all
i the compiicated [trade] agreements” megotiated in
! the past and require each nation to balance its trade
" accounts—or else. If a nation failed to eliminate one-
third of its trade surpius with the United States each
vear, it would face tariffs on its exports rising from
33 percent to 100 percent in three years.

Jesse L. Jackson, planning a second assauit on the
Democratic nomination, spotted another danger ‘in
letting “foreign goods enter our markets without
many restrictions.” The profits from those sales, he
said in a January speech, let foreign firms buy or
puiid piants in the United States, and “they have

-..snown.tnat. they have little respect for-the rights won-—— . .- -

b biacks, Hispanics and other minorities during the
1ong civil rights s;ruggles of the 1960s and the anio:.
organizing campaigns of the 1930s. They want tc

transform American society into a controlled society

And Sen. Joseph R. Biden Jr. {D-Del. ), expectec
soon to enter the field, told a recent meetmg of AFL-
CIo leaders that he was “not satisfied just to ‘com-
pete.” If you acknowledge that you have to become
competitive, you've already acknowledged that you
are losmg Lt says your goal is equity, your goal !
IS parity, your goal is to be as good as the other guy

. The Japanese, the Europeans, the Koreans——
they don’t want to compete; they want to beat our
brainsout . . .. I don't want to ‘compete;’ I want to
win, ﬂat-out win.”

Watching the Democrats try to outdo each other
Competitiveness Caucus cochairman Baucus wryly
remarked, “You do get a sense that crganized labor
has a large role in orgamzmg the Iowa caucuses.”

,- to that of its iargest allied: interest: group. organized:

which fis arguedfor vears that: ""relgn governments.
' U,S markets and

I retary of state Alexander M., Ha_ig‘JrL -Citing hig ex-

" gotiate bilateral.or multilateral free trade zones, ona-

o tectionism:. . . very expensive for Europe and Asia.

i cans. Their leading presrdentml prospects -all* have
- warned  about protectionism in trade policy as: a

" threat to national prosperity. Vice President Bush
told a Canadian audience last year, “We are {ryingas ,
i "hard as we can to derail the protectionist juggernauj
i nmow sweeping through the United States Congregs
. ... Our goal is to knock down trade barriers,

perience as a business executive, Haig argues |that
reducing the federal budget deficit and opening\the
. ‘channels of international trade will be far more u
ful than any retaliatory threats in improving Amer-
. ica’s competitive position.
" Bush’s leading rival in the early polls, Sen. Robert
" 1. Dole (R-Kan.), helped block the enactment of the
House-passed, Democratic-and-fabor-backed trade .
bill Jast year by keeping it off the Senate calendar. '
But Dole has played.a subtie role, leading congres- -
- sional delegations to Japan fo warn its officials of
- retaliation if their markets were- not opened to
American goods and services. Setting himself up for
a bargaining role, this year he has sponsored both
the administration “competitiveness” package, with
-+its mild trade bill, and z stiffer trade bill drafted by
- Sens. Lioyd Bentsen (D-Tex.) and John C. Danforth
“{R-Mo.}).
Dole’s Iess—than-doctrmalre position has been crit-
icized by another contender, former Delaware gov-
ernor Pierre S. {Pete) du Pont IV, In an article last
vear for Policy Review, a publication of the Heritage
Foundation, du Pont accused Dole of “using mystical |
buzzwords such as ‘fair trade’ and ‘level playmg field’ |
to cloak his intentions.” |
Du Pont demanded: “Why doesn’t someone stand |
up and say that even if the Japanese market were
totally open to Americap goods, the resulting in-
crease in our exports (less than $10 billion) would
i hardly put a dent in our trade deficit ... ? Why °
doesn’t someone point out that if the United States -
were to level its playving field, too (by repealing the
protection on textiles, sugar, steel, etc,), the trade

deficit might very well get worse, not better? Hasn’t
" Bob Dole—a Republican leader—learned the Smoot-
. Hawley iesson, or the Mondale lesson of 1984, that
" pandering to special mterests is a recipe for political
disaster?™
Du Pont’s program is to reduce worldwide bar-
riers to trade” and make the United States more
competitive, primarily, he said, by continuing to cut
income taxes and trimming payroll taxes, :
Sharing the free-trade end of the Republican spec- .
trum with du Pont is Rep. Jack Kemp of New York, |
In several speeches, Kemp has ridiculed the “indus-
trial policy” proposals Hart and other Democrats °
have offered for targeting public and private invest- |
ments to selected industries facing tough interna- |
tional competition. o
“This is corporate welfare,” Kemp complained'.
“The fund would quickly ... subsidize failure and -
inefficiency, What a national industrial policy really
means is constant col}usron between b!g busmess and
big government.” :
. In the trade area, Kemp in February mtroduoed :
with Sen. Phil Gramm (R-Tex.) 2 measure that he .
called an antidote to the prescriptions of both the
“nec-protectionists” and the “wimpy free-traders,” a -
bill “designed to force world-wide competltlon to .
lower trade walls; not raise them.” - '
.A key provision would permit the presndent to ne-

_ reciprocal basis, with Canada, Mexico and the Carib-
. bean bagin; thus, he said, “malnngsubs:dresandpm-

s As a bar to protecnomst bllls Kemp w




ness debate would lead

The Washington Post
. _ _ idents split aimost even-
ly-—49 to 43 percent-—for t§¢ proposition that the
federal government should try'to preserve American
jobs by imposing taxes and limits on foreign imports,
i even if that meant higher consumer prices. But by &
55-42 percent margin, they rejected the “Buy Amer-
ican” theory, saying they should not be expected to
pick U.S.-made products over foreign-made products
of highér quality: S '
When it came to explaining the trade ‘deficit, 64

percent of those polled mentioned the higher wages
and benefits of American workers, 61 percent cited
foreign restrictions on the entry of American goods,
60 percent mentioned the budget deficit and 57 per-
cent the high vaiuation the dollar then had. :
" A CBS News-New York Times poll last April found
53 percent of those surveyed believed Japanese re-
strictions on imported American goods were unfair,
but a nearly identical 50 percent said japanese work-
ers are harder workers than their American coun-
terparts. |
i The most recent survey, taken in January by the

Roper Organization for U.5. News and Worid Re-
port. found price and wage differentials between the
Unifed States and {orsign countries cited far more
often as the underlying reasons for the trade deficits

/tt_:’:wq_t_r_'mm_pracﬁcesp abroad.or guality-differ-
€nces. .

Somewhat inconsistently, the most favored solu-
tions, of seven alternatives ofiered. were to “tighten
up our guality control standards,” increase research
and deveiopmeni funds to improve processes anc
products and “get much tougher with other nations
and force them to open their doors to our products.”
- A relatively narrow 50 to 39 percent majority said

the United States should “shut our doors to imports |

.. . if they are hurting U.S. workers and companies.”
il onfirmed the view of-Re-

pubtican polisier Teeter, who has “public at-
titudés on the competitiveness issue for several busi-

. ness groups, that “because the issue is so complex,
{ voters have a great deal of uncertainty.” Teeter said

.| protectionist sentiment peaked during the 1981-82

| recession and could come back to swing “a ton of
votes” in the next economic downturn. “Right now,”
he said, “most voters are saving, ‘We have to com-
pete better, and 1 think we can, but as an individual, 1
have no idea what I'm supposed to do.’

“I don’t think the voters feel they have had much
leadership from anybody, and they're hoping to get it
from the 1988 election,” he said. _

Whether they get leadership-—or just rhetoric—
remains to be seen. :

NEXT: Pressures of a new magnitudc.

1
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E microelectronics and telecommunications,” it added.

| commonplace in an array of state efforts, More than. '

cenl'years, many st Ve 101 £

: . with “competitiveness” initiatives that could serve
. as models in'the national discussion..- . N
~ Government aid for promising young companies

or struggling older ones, hias become

two dozen states, for example, have initiated venture
capital programs that sreer funds to budding
entrepreneurs or existing smaller companiés.

Connecticut created the first state venture capital
firm in 1975. Its legisiature has provided more than
$27 million in appropriations since then to help

! companies develop neariy 100 new products.

About a half-dozen states have freed a total of more
than $1.5 billion from public employe retirement funds
to invest as venture capital. Others have created joint
public-private venture capital operations or have
devised tax breaks to spur more venturesome
investments.. = _ ‘ ,

Ohio, New York, Pennsylvania and about a ‘
half-dozen other states have been stressing uses by .
existing industries of the technologies the states are
helping to nurture. i

“Michigan, for example, is sponsoring institutes to i
develop robotics for application to its durable goods
manufacturing and biotechnology reiated to its forestry
and agriculture industries,” a recent Committee for '
Econormie Development report notes. '

'

“Golorado has established the Colorado Advanced
Technology Institute to encourage basic and a'pplted
research . . . in such fields as advanced materials,

States aiso have been increasing their e{fgrt to heip
firms sell their wares abroad or attract forelgn
investors. _ _

The University of Alabama has become known for
aggressively heiping to lure foreign investments and
woint ventures. The Port Authority of New York and
New Jersey has begun a government trading company
calied XPORT; it helps companies with the des1g_n.
nackaging, pricing, marketing and other needs of
selling overseas. . : _ ‘

The states have spent hundreds of miltions of dollars
for increased campus research capacity, technology
centers, research parks and related programs, oftgp
promoting joint efforts among businesses, Universities, |
jabor and government in the process. : |
" hére is hittle reliable knowledge about-which statt. |- . scomazeis

1
i

efforts “work,” however that is defined.

In a study issued last summer, for example, the _
National Governors’ Association found that “hard datz} l
documenting job generation results is scant . . . and the |
result is that currently it is difficult to assess what
works best.” _
- —Noel Epstein -




BY DUBLEY M. BROOKS—THE WASHINGTOMN POST

Sputnik I model at the National Air and Space Museum,

he shock effect of the

trade deficits of the past

few vears has been
compared with that of the

Soviets’ launching of Sputmk in

the late 1950s. The question is whether a national effort to end

econormc-—sczentﬁlb-educatlonal complacency” will result.

— T

BY FRANK JOIMSTON—THE WASHINGTON POST
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Can It Spbrk Offensive on Complacency?

Fifth ofauriw

By David 8. Broder

Washingtos; Post $Haff Writer

- “Competitiveness,” said Sec-
retary of Labor William E.

Brock, a longtime student of po-

litical fashions, “is the new code
word in Washington, and Wash-
ington needs -code words, It
doesn’t think in sentences very
often.” ;

Brock’s comment at a recent

conference reflects both the

RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

sexiness of the competitiveness
issue and its lack of precision.
Substantively, the issue is one of
the most complex. But talking to
voters such as those The Wash-
ington Post interviewed this
week in Knoxville, Tenn., it
comes down to two very simple,
basic, human questions:

a What kind of jobs will there be
for our children here, where we
live?

= What is the chance of main-
taining the American standard of
living for that next generation?

~ The fear that gnawed at
many Americans in those living-
room interviews is that the
Laad of Opportunity is becom-
ing a Nation of Reduced Expec-

tations and Limited Options,

because of its inability to meet
the challenge of economic com-
petition. :

The shock effect of the trade

deficits of the last few years has
been compared with that of the
Soviets’ launching of Sputnik in

the late 1950s. The questian is -

whether a national effort4o end
what is perceived as economic-
scientific-educational “compla-
cency” will result.

A response is visible in many
local communities and a growing
number of states. Many would

Bee COMPETE, Al4, Gol. 1

‘welcome seeing the next president act to push such
programs to the nationa! level, but there is a risk of

gOovernment once again promising more than it can de-

hver.. ...

Alice Riviin, the Brookings Institution economist

and former director of the Congressional Budget
Office, argues that “competitiveness is the wrong
word,” because it implies that through some strate-
gem Americans can reassert €Conomic supremacy in
the world. “There’s no way to recreate the advan-
tages the United States had at the end of World War
I1” she said. . '
“For the future, ‘winning’ means advancing to-
gether through expanded trade with other major
countries, and realizing that we can’t always be the
leader, but we don't always want to be the follower.”
.- At the other end of the political spectrum, Heri-
tage Foundation president Edwin J. Feulner Jr.,
asked, “Who can be against competitiveness? It’s a
meaningless word.” . - _
* Maybe, but in the political realm it is thought to
bave a potency which encourages possessiveness. “If
there's one issue I'd like to have royalties on in the
next 18 months,” said Democratic polister Harrison
Hickman, “it would be competitiveness.”
. Robert Teeter, whose surveys are used by many
Republicans including Vice President Bush, remarks,
“It may not be a red-hot issue right now, but it could
Be at any moment, especially if the economy turns
down. And the candidates and parties want to be
sure they don’t get caught on the back of the wave.”
Caucus on Competitiveness announced it was open
for business at the start of the 100th Congress last

January, more than 190 House and Sepate members

signed up. -

J—
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+ That may explain why, when the Congressional -

4

' Charles MeMiillion, the policy director of the cau-
cus’ support group, the Congressional Esonomic
Leadership Institute, identified through'a coinputer

- search more than 5,000 “competitiveness bills® in- .

troduced in the last Congress, “And that,” he adds,
“was before it got hot.” S

“A Sense That We Are Falling Behind’® ~

~ “Among the voters we interview,” said Democratic
pollster Geoff Garin, “there is an increasing tendency

‘to think of the economy in global terms ... and a

sense that we are falling behind, There is very wide-
spread resentment about unfair restrictions [on
American goods] by other countries. But Americans
are also saying that we couid have done better as a
country, we should have done better, and we better
do it now. And they're ready for someone to call
America to & higher standard” - ‘

That call—in varying sotes—is being sounded by
atmost ail the prospective 1988 presidential candi-
dates. And.it is a theme of the closing phase of the
Reagan administration. : -

In February, just before the Tower commission
issued its critical report on the Iran affair, the pres-
ident sent Congress a bulky package of competitive-
ness proposals, involving 13 separate bills and
amendments to seven other existing pieces of leg-
islation. ' ’ .

. President Reagan, who has emphasized market
forces as the main instrument for economic prog-
ress, went further in this set of measures than ever
hefore in defining a role for the federal government -
i education and training, in basic research and in
remedying predatory trade practices by other na-
tions. The Democratic cochairmen of the Compet-
itiveness Caucus, Rep. Buddy MacKay (Fla.) and
Sen. Max Baucus (Mont.), weicomed tlie president’s
initiative but said it could only be the staiting point
fér a long-term agenda. : : :

: “Not sufficiently aggressive,” MacKay said. “Weak
tea,” Baucus agreed.

+ Many of the Democratic presidential hopefuls are
vying to show themselves tougher than their rivalsin

the trade legislation debate which is central to the .. .

T cornpetitiveness issue.

The front-runner, former senator Gary Hart of
Colorado, early on chose to define himself as a critic
of “the new protectionism” that he said some of his
feliow-partisans were offering as “snake oil medi
cine” for ¢uring trade imbalances, Import restraints, -
he warned in a speech last year, “enshrine U.S. in-

dustrial weakness, sanction inefficiency and concede
the superiority of our competition . ... The new
protectionism is the new economic defeatism and
isolationism....” A

Hart advocated retaliatory measures only against
specific, proven violations of international trade rules
and cautioned that “if we could someliow wave a
wand and abolish all the illegal trade barriers, the
trade deficit would only fali about 10 percent.” An
overvalued dollar and uncompetitive industries are
far more fundamental problems, he said.

Competitiveness
A Complex Issue

enda
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" race both room and-incentiy D! clos

| labor, particularly: the Americgn:Fed
and Congress of Industrial Orghgizatic

stealing U.S, jobs.;

.whose state is the textbook model other governors
cite for their own: efforts at job-producing economic
development strategnes shares  Hart's - skepticism
about protectionist measures, and even argues that
the oil-import fee Hart advocal:es is “as protectionist
as you can get®

But in recent months, the other second-tter can-
didates—each hoping to establish himself as Hart's
main. rival—have almost leapfrogged each other in

fmdmg rhetoric and proposals close to the AFL-CIO

position.
Rep. Richard A, Gephardt (D—Mo) has taken ad-
vantage of his post on the House Ways and Means
Committee to sponsor labor’s favorite trade provi-
sion, a proposal that would levy stiff penaities on
goods from nations such as Japan that fail to rediice
i their trade surpluses with the United States by a
: prescrivped amount. In his anncuncement speech,

Massachusetts. Golr Mtchaet S Dukalus (D,

to that of its largest allied: mterest group. organized= " ¢

which hies argued for years thatforeign governments.
and foreign businesses ate rald' ¥ U.S markets and: .

! Gephardt said he was not willing to “rely on the un- .

| tender mercies of our trading partners,” and said he
¢ would make U.S. military assistance conditional on
! iessened competltzon from such countnes as Scuth
' Korea,

Ancther second-t;er challenger, former Arizona
. governor Bruce Babbitt, has gone a step farther.
i When he declared, Babbitt said he would “tear up al!
! the complcated [trade] agreements” megotiated in
i the past and require each nation to balance its trade
' accounts—or else. If a nation failed to eliminate ane-

third of its trade surplus with the United States each

vear, it would face tariffs on its exports rising from
33 percent to- 100 percent in three years.

Jesse L. Jackson, planning a second assault on the
Democratic nomination, spotted another danger in
letting fov'eign goode enter our markets without
many restrictions.” The profits from those sales, he
said in a January speech, let foreign firms buy or
puiid piants in the United States, and “they have

&% blacks, Hispanmics and other minorities during the
ong civil rights struggles of the 1960s and the unio:.
crganizing campaigns of the 1930s. They want t

... snown.tnar they have Jittle respect for the rights won. ... .

transform American society into a controlled society

And Sen. Joseph R. Biden Jr. (D-Del.), expectec
soon to enter the field, told a recent meetmg of AFL-
CIO leaders that he was “not satisfied Jjust to ‘com-
pete.’ If you acknowledge that you have to become
competitive, you've already acknowledged that you
are Iosmg N 4 says your goal is equity, your goal
1s parity, your goal is to be'as good as the other guy

. The Japanese, the Europeans, the Koreans—
they don’t want to compete; they want to beat our
brains out .
win, flat-out wm "

Watching the Democrats try to outdo each other,
Competitiveness Caucus cochairman Baucus wryly
remarked, “You do get a sense that organized labor
‘has a large role in organizing the lowa caucuses.”

.Tdon't want to compete I want to

 told a Canadian audience last year, “We are trying as ,

Thexr leadmg pres:dentxal prospects all “hay
warned about protectionism in trade policy as: & S
- threat o national prosperity. Vice President Bush - -

“hard as we-can to. derail the protectionist juggernau
_now sweeping through the United States Congre
e O_ur gba__l is to knock do_wn trade barriers,

| heanbasin;thus.hesmd “malnngsubs:dteaandmo-'

channels of mternattonal trade will be far mare u
ful than any retallatory threats in 1mprovmg Amer- |
. ica's competitive posxtnon |
. Bush’s leading rival in the early polls Sen Robert
" J. Dole (R-Kan.), helped block the enactment of the |

House-passed, Demiocratic-and-labor-backed = trade

bill last year by keeping it off the Senate calendar.

But Dole has played a subtie role, leading congres-

. sional delegations to Japan to warn its officials of

. retaliation if their markets were- not opened to _
- American goods and services. Setting himself up for i
" a bargaining role, this year he has sponsored both : i

the admiinistfation “competitiveness” package, with i
-5ts mild trade bill, and a stiffer trade bill drafted by

- Sens. Lloyd Bentsen (D-Tex.) and John C, Danforth

" {R-Mo.). .

Dole's !eqs—thanudoctrmalre position has been crit-

icized by another contender, former Delaware gov- .

ernor Pierre S. (Pete) du Pont IV, In an articie last

vear for Policy Review, a publication of the Heritage

Foundation, du Pont accused Dole of “using mystical ,

buzzwords such as ‘fair trade and ‘level playmg field’ |

to cloak his intentions,” l

Du Pont demanded: “Why doesn’t someone stand |

up and say that even if the Japanese market were

totally open to American goods, the resilting in-

crease in our exports (less than $10 billion) would °
i hardly put a dent in our trade deficit ... ? Why -

doesn’t someone point out that if the United States

were to level its playing field, too (by repealing the

protection on textiles, sugar, steel, etc.), the trade

deficit might verv well get worse, not better? Hasn't

i' Bob Dole—a Republican leader—learned the Smoot-
_Hawley lesson, or the Mondale lesson of 1984, that
" pandering to specxal interests is a recipe for political
disaster®”

Du Pont's program is to “reduce worldwide bar- -
riers to trade” and make the United States more
competitive, primarily, he said, by contintiing to cut
income tidxes and trimming payroll taxes. ,

Sharing the free-trade end of the Republican spec- - ;
trum with du Pont is Rep, Jack Kemp of New York, |
In several speeches, Kemp has ridiculed the “indus- !

trial policy” proposals Hart and other Democrats °
have offered for targeting public and private invest- |
ments to selected industries facing tough interna- |
tional competition. :
“This.is corporate welfare,” Kemp oomplained.-'
“The fund would quickly ... subsidize failure and -
inefficiency. What a nationa! industrial policy really.
means is constant collusion between btg business and
big government.” :
In the trade area, Kemp in February mtroduced )
with Sen. Phil Gramm (R-Tex.) a measure that he
called an antidote to the prescriptions of both the
“neo-protectionists” and the “wimpy free-traders,” a: v
bill “designed to force worid-w:de compet!tlon to- |
lower trade walls, not raise them.” -~ - P
.A key provision would permit the presndent to ne- :
gotiate bilateral or multilateral free trade zones, on
 reciprocal basis, with Canada, Mexico and the €
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: - One to suppose;- -
In a survey 18 months a
and ABC News found respof
ly—49 to 43 percent—for t§e proposition that the
federal govemment should tryto preserve American
jobs by imposing taxes and limits on forelgn imports,
i even if that meant higher consumer prices. But by a*
55-42 percent margin, they rejected the “Buy Amer-
ican” theory, saying they should not be expected to
pick U.S.~made. products over iore:gn-made products
of higher quality. .-

When it came . to. expiammg the trade defi cit, 64

_ percent of those polied mentioned the higher wages
and benefits of American workers, 61 percent cited
foreign restrictions on the entry of American goods,
60 percent mentioned the budget deficit and 57 per-
cent the high vaiuation the dollar then had.
" A CBS News-New York Times poll ast April found
53 percent of those surveved believed Japanese re-
strictions on imported American goods were unfair,
‘but a nearly identical 50 percent said japanese work-
ers are harder workers than their American coun-
terparts. |

The most recent survey, taken in january by the
| Roper Organization for U.S. News and World Re-
port. found price and wage differentials between the
United States and {orcign countries cited far more
often as the underlying reasons for the trade deficits
than restrictive practices.abroad .or guality-differ-
ences, : '

Somewhat inconsistently, the most favored solu-
tions, of seven alternatives ofiered. were to “tighten
up our quality control standards,” increase research
and development funds 16 improve processes and
products and “get much tougher with other nation=
and force them to open their doors to our products.”
A relatively narrow 50 to 39 percent majority said

' The Waslungton Post
dents: split almost even-

the United States should “shut our doors to imoortc i

. if thev are hurtmg U. S workers and compames .

I
publican poIlster_ Teeter, who hag “public at-
titudes on the competitiveness issue for several busi-
. ness groups, that “because the issue is so complex,
voters have a great deal of uncertainty.” Teeter said
-protectionist_sentiment peaked during the 1981 82
recessmn and could come back to swing “a ton of
votes” in the next economic downturn. “Right now,”
he said, “most voters are saving, “We have to com-
pete better, and 1 think we can, but as an individual, |
have no idea what I'm supposed to do.’
| “I don’t think the voters feel they have had much

leadership from anvbody, and they’ re hopmg to get it
from the 1988 election,” he said.

Whether they get leadership—or just rhetonf——
remains to be seen.

NEXT: Pressures of a new magnitudc.

| commonplace in an array of state efforts, More than

. companies develop nearly 100 new products.

_angl agricutture industries,” a recent Committee for :

n recent years, many-
- with competltnveness initiatives that
. as models in the national discussion.

- Government aid for proniising young compame
or strugglmg older ones, has become

two dozen states, for example, have initiated venture
capital programs that steer funds to budding
entrepreneurs or existing smaller companies.

Connecticut created the first state venture capital
firm-in 1975. Its legisiature has provided more than
$27 million in appropriations since then to help

About a haif-dozen states have freed a total of more
than $1.5 billion from public employe retirement funds
to invest as venture capital. Others have created joint
pubiic-private venture capital operations or have
devised tax breaks to Spur more venturesore
investments, '

Ohio, New York, Pennsylvania and about a
half-dozen other states have been stressing uses by
existing industries of the technologies tite states are
helping to nurture.

“Michigan, for example, is sponsoring institutes to
develop robotics for application to its durable goods
manufacturing and biotechnology related to its forestry ! :

s o 2

Economic Development report notes.

“Colorado has established the Colorado Advanced
Technology Institute to encourage. basic and applied
reqearcb . in such fields as advanced materiais,
mu,roelectromcs and telecommunications.” it added.

States also have been increasing their effort to. help
firms sel} their wares abroad or attract foretgn

Investors. j
The University of Alabama has become known fo: 5

aggressively heiping to lure foreign investments and |
roint ventures. The Port Authority of New York and
New Jersey has begun a government trading company
calied XPORT; it helps companies with the design,
;,aukagmg pricing, marketing and other needs of
selling overseas. !
Thg states have spent hundreds of miltions of doliars
for increased campus research capacity, technologw
centers, research parks and related programs, often
nromoting joint efforts among businesses, universities,
_labor and government in the process. |
“There 1s little reliabte knowledge about which State . oo mmns
efforts “work,” however that is defined. _ :
In a study issued last summer, for example, the
National (Governors’ Association found that “hard data
documenting job generatmn resuits is scant . . . and the i
result is that currently it is difficult to assess what

works hest.”

s

—Noel Epstein :




BY DLEY M. I’HE WAQ’“NGT?‘ POST
Sputnik I moc_iel at the National Air and Space Museum.,

‘he shock effect of the

‘trade deficits of the past

few years has been

‘compared with that of the

Soviets’ launching of Sputnik in

the late 1950s. The question is whether a national effort to end

econonuc-smentxfk-educatlonal complacency” will result.

ompetitiveness is the wrong
‘word, in the view of Alice
Rivlin, because it implies
that through some strategem
Americans’can reassert. economic -
supremacy in the world. -~

1

IHMIESM. m-mmmm

fandldates and parties “want
to make sure ﬂley don t get
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America, the ‘Diminished Giant’
As Rivals Strengthen, U.S. Dominance in World Marketplace Fades

Fourth of a series
By Stuart Auerbach

Waslhgton Past Staff Writer

The first made-in-Korea Hyun-
dai automobile rolled into the
United States 14 months ago,
driven off a Japanese freighter at
the port of Jacksonvilie, Fla. '

To thase who still regard Korea
as the underdeveloped nation de-
picted in the sitcom M*A*S*H,
instead of a budding industrial gi-
ant, what happened next was per-
haps a surprise. A

The low-priced Hyundai swept
through this country, setting a
record for first-year sales by an
imported car—168,882 sold in
1986—and quickly became a
name to be reckoned with in the
world auto industry.

The Hyundai sailed on winds of
change that have drastically trans-
formed the economic shape of the

globe—establishing an entirely
new relationship between the
United States and the rest of the

world, making it vastly more dif- -

ficuit for U.S. industries to com-

pete in crucial global markets,
‘The changes have been so

sweeping and have taken place

RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

with such astonishing speed—
over just 15 vears-—that they are
only partly understood by the
American public and policy-mak-
ers in government. ‘

But virtually all the experts
agree that the era of overwhelm-
ing U.S. dominance of the inter-
nationzl economy—an era that
began after World War Il when

much of the rest of the world was
devastated—is over,

“We have come to a divide,” said
University of California political
scientist John Zysman. “The eco-
nomic changes we are watching
will reshape the international se-
curity system. They are funda-
mental shifts of the power rela-
tions among nations.”

In the United States, these
changes have contributed to se-
rious economic disiocation: the
closing of steel mills and auto
plants, the conversion of the indus-
trial heartiand into the Rust Belt, a
foss of millions of manuiacturing
jobs, ‘

They have raised questions, as
C. Fred Bergsten, director of the
Institute for International Eco-
nomics, wrote recently in Foreign
Affairs magazine, as to whether

See COMPETE, Al8, Col. 1
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U.S. Faces Up to Erosion

Of Economlc Supremacy

COMPETE, From Al

the United States can keep its man-
" tle of world ieadership.

At the same time, many experts

believe that for all the pain caused
in the United States by these
changes, the world as a whole is a
better place. “We have built a worid
system where we are now begin-
ning to bring into membership at
the highest levels countries which
25 years ago weré in poverty,” said
Henry Nau, professor of political
science and international relations
at George Washington University.
. The most visible symbol of
‘America’s loss of giobal economic
supremacy is four years of towering
trade deficits, which reached $170
billion last vear, coupled with the
transformation of the United States
4n the last year from a creditor na-
tion into what Bergsten called “the
{argest debtor nation ever known to
mankind.” The United States now
owes about $220 billion more
abroad than foreign countries owe
the United States,

By the end of this decade, he
said,
more than a half-trillion dollars and
will be paying tens of billions of dol-
lars a year in interest to foreign
investors,

Many more signs illustrate how
the United States is no longer the
preeminent. player in the world
£conomy, and how other nations are
coming up:

m In 1950, the Umted States pro-
duced 40 percent of the world’s
goods and services. By 1980, the
U.S. share had dropped almost by
half, to 22 percent, Meanwhile, Ja-
pan's share. ciimbed from less than
2 percent to about 9 percent, and

Europe's share rose from 21 per--

cent to almost 30 percent.

& For the first time since World
War II, the-United States last year
Jost its position as the world’s lead-
ing exporter, supplanted by West
Germany, with Japan pressing on
the United States in third place.

w Last year, again for the first
time, the United States ran a trade
fleficit in high-technology products,
gonsidered the wave of the future
for the US. economy and critical
for U.S. national security.

& In 1974 the United States was
responsible - for the design of 70
percent of the advanced technology
in the worid. By 1984, this figure
had dropped to 50 percent. Accord-
ing to estimates, it will slide fur-
ther, to 30 percent by 1994.

The ‘Four Tigers’
" Most surprisihg!y, at feast to
Americans .who were not paying
attention, has been the emergence
of a whale pew phalanx of compet-

ltive nations—the “Four Tigers™ of |

the United States wili owe

gapore, Taiwan and South Korea.
These newly industrialized coun-
tries (NICs) join Japan, which a gen-

eration ago was considered a devel-

- the Pacific Rim—Hong Kong, Sin- _

oping country, as the most. vital

growth forces in the world econo-
my. Western Europe, meanwhile, is
going through a period of sluggish

growth, and most Third World na-

tions have grown relatively poorer,

“The real stakes are the wealth
and power of the United States,”
said Stephen S, Cohen, a Berkeley
economist who is codirector with
Zysman of the Berkeiey Roundtable
on the International Economy.

“We will have to get used to liv-
ing in a world in which we are no
longer No. 1 ..., or at least not
No. 1 by much,” said Herbert Stein,
chairman of the Council of Econom-
ic Advisers under Presidents Nixon
and Ford who now is a senior fellow
at the American Enterprise Insti-
tute,

The country, experts say, will
also have to get used to a greater

dependency on trade with the rest |

of the world than ever before. in
1960, sales abroad and U.S. pur-
chases from foreign countries
amounted to just 7 percent of gross
national product. Twenty vears lat-
er, trade accounted for 15 percent
of U.S. GNP. Government officials
estimate that 5.5 million jobs now
depend on exports, and one in four
farm acres produces crops for sale
abroad.

The decline in both power and
standard of living is difficult to ac-
cept in this country, which was born
out of the limitless optimism of pi-
oneers who saw the American
dream as one of continued econom-
ic and social enrichment, said for-
mer deputy treasury secretary
Richard Darman, a former speciai-
ist in public policy and management
in Harvard University's department
of government,

The American psyche, said Dar-
man, is rooted in being No. 1, and

most Americans alive today have |

never lived in a world in which they
were not clearly the dominant
force.

And, he added, “The day vou ac-
cept being No. 2, psychologically
you are on the way down.”

This reordering of the world
economomy generally is measured
from 1971, when the United States
registered its first merchandise
trade deficit. But the seeds were
planted much earlier, many of them
by the United States itself.

There was, of course, the Mar-

shall Plan, to reconstruct war-rav-
aged Europe,

In Japan, the U.S. occupation. au-
thorities set an artificially low ex-
change rate for the yen to boost
Japanese competitiveness. The tne-
ory, expressed by then-Secretarv of

wrate John Foster Dulles, was that
Japan made nothing that any other

i country wanted to buy.

The postwar institutions set up
by the United States to mirror its
viaw of the world also contributed.
These included the World Bank and -
the International Monetary Fund,
formed to finance a stable worid,
and the General Agreement on Tar-
iffs and Trade, established to per-

. petuate free trade and make sure |

the world economy did not fall prey |
to protectionism as it did between | |
the world wars,

“It’s a remarkable story of post-
war success,” Nau said.

The dominance of the United
States in world trade, many experts
say they believe, was destined from |
the beginning to be temporary, be- |
cause it stemmed from unique cir- |
cumstances following the war,
when the country “sat astride the

_ world economy as the only large !

industrxal power undamaged by @
war,” said Commerce Undersecre- i
tary Bruce Smart.

Nevertheless, he continued, “we
believed our national economic su-
periority was entirely of our own
making, an inalienable right or en-
titlement, rather than a temporary
phenomenon conferred upon us by a
unique confluence of circumstances
for which we could claim only lim-
ited responsibility.”

This abnormal situation, some |
historians and economists believe,
lulled the United States into com-
placency. i

But if the United States thought

it was entitled to economic preem-
inence, other countries refused to

. stand pat. In the new giobal envi-

ronment, Japan, not the United
States, is the model for other na-
tions. ' -
Korea and Taiwan, for instance,
have achieved success following the
Japanese model: a combination of
free enterprise and competition
among domestic producers; heavy
pratectionism to keep foreign goods -

- out, and strong government guid- °

- of development
- capitalism.”

_ versity of California at San Diego.

ance to develop the exports-orient-
ed industries that fueled growth.
Zysman and Cohen call this system
“state-centered

“Korea and Taiwan had the ad-
vantage of seeing Japan develop,”
said Lawrence Krause, a professor
of international relations at the Uni-

"-Singapore Ambassador Tommy
T.B. Koh pointed out in a speech
fast February that the “Four Ti-
gers” of Asia supplied 1Y percent of
U.S, imports of manufactured goods
in 1980, compared with just 5 per-
cent in 1962.

“The world i is going to start look-
ing like Japan, not the United |
States,” Krause said. “The less-de-
veloped countries see that the way

| to succeed is through closed home

‘markets and export-led growth,”
commented GWU's Nau. '
Like anyone who has a good deat
going, neither the Japanese nor the
Asian NICs appear willing to modify
their fast-growth economies for the
greater good of the global system.
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. the line on semiconductors because
. they are the building blocks of -all

| A ‘Diminished Giant’

. fering from what has been called
" the “diminished giant syndrome.”
' But many experts believe that it is

'|..seeking a niche in this new econom-

: ucate ourselves, how we use our
i capital,” said C. Michael Aho, senior

“Just as the U.S. citizen feels en-
titled to 1950-like preeminence in
every field,” observed Smart, “the
Japanese citizen believes that the
tilted playing field of the last 40
years is his by national right.”

The current U.S.-Japan battle
‘over semiconductor trade reflects
the realization that retaliation may
be the only way to force Japan to
live up to its new global responsi-
hilities.

The Reagan administration drew

high technology. Without a strong
semiconductor industry, a country
loses the ability to develop more
powerful computers and the super-
computers that are vital for natlonal
defense.

Underlying the trade dispute are
fears within the administration that
U.S. national security is at stake if
American high-technology innova-
tion is thwarted by Japanese pro-
tectionist policies at home and ag-
gressive discount pricing in the
United States--the heart of the
semiconductor dispute,

The situation is painful for Amer-
icans, and the country may be suf-

better for the world than what
came before, .

“I think the United States has got
to recognize that if we can create a
community of common political val-
ues and economic growth, it will be
worth it even if it costs us a relative
share of economic and political pow-
er,” said Nau. “We may have less
power today, but we live in a world
that is more peaceful, more stable,
We live in a better world than the
1930s."

“The rest of the world is coming
of age,” said Wiilliam T. Archey,
international vice president of the
U.S. Chamber of Commerce.

How America responds to these
changes is the subject of the com-
petitiveness debate going on in ac-
ademia, Congress and the executive
branch of government; between
business and labor as they try to
define new sets of work rules to
meet heightened competition from
other countries, sonie of which have
added technological advances and
high degrées of education to lower
wages and less opulent standards of
living, and among industrialists

ic order of the world,

In Congress, much of the debate
concerns changes in U.S. laws to
stop what is seen as other coun-
tries’ unfair trade practices. But the
larger issues of competitiveness are
being framed beneath the jockeying
for trade legislation.

“It depends on how much we in-
vest, how much research and de-
velopfhent we do, how well we ed-

The once unquestioned dynamism
of the United States in the world
marketpiace is being lested as never
before, forcing Americans lo
confront dramatic changes in
standard of living, expectations and
values. This is the fourth of sixth
articles azpkmng these changes.
Succeeding articles will address -
“competitiveness” as a political jssue

" and the sutlook for the future. 3.

“’-"W

Ql-l

- feliow of economics at the Cotmgil
--on Foreign Relations. “Those tﬁmgs
- never used to matter. Now that %e
are no longer predommant.. t.he;l,ﬁo

matter,”

The concerns stretch beyond
economic vitality to the internation-
al security arena, “As we get less

competitive, the burden of main-
taining the U.S. policy of national

security will get more onerous on’

the economy,” said Cohen, the
Berkeley economist.

National Security Concerns

Stephen Krasner, a specialist in
international economics and politics
at Stanford University, agreed.
“You can’t think of the United
States as the dominant power as it
was in the past,” he said. “That has
to have military “implications. It

_doesn’t make sense for the United

States to maintain the defense com-
mitment it has in a world in which it
is not the hegemomc power in the
West.”

Does it pay, for instance, for the
United States to increase its naval
presence in the Persian Gulf, as it
did this month, to protect the sea
lanes so that Western Europe and
Japan can get the oil their econo-
mies need? “It would be better if
Japan and Europe were’ protecting
interests that are much more vital
to them than to the United States
Krasner said,

“Can the world's largest debtor

nation remain the world’s leading -

power?” asked Bergsten in his For-
eign Affairs article.

“Can a small island nation [Japan]
that is now militarily insignificant
and far removed from the tradition-
al power centers provide at Jgast
some of the needed global
ship? Can the United States coptip-
ue to lead its alliance systems At

goes increasingly into debt to £qun-

tries that are supposed to be its fol-
lowers? Can it push those count{Ies
hard in pursuit of its econemic im-
peratives while insisting oa theud

legiance. on issues of global Dtl_l_t-_
egy? Can i hold its allies mget.her-
in managing the security systemi. Thea-

There is new pressure on,‘qh.e

United States to change, tq.egd -

what some see as a complacency
and weakening of the human spirit
and tfﬁﬁnm%e
new world environment.

Now, Aho said, “we will see how
much vibrancy this economy has.”

. NEXT: Politics of "competitivenéss”

3




BY JAMES M. THRESHER-—THE WASHINGTON POST.
Karean workers prepare Hyundais for export to the
{United States and Canada. In the United States, the car
iset a firsi-year sales record for imports. :

irtually all the experts
agree that the era of
overwhelming U.S.

dominance of the international

economy, which began after .

World War I1, is over. o
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America, the ‘Diminished Giant’
 As Rivals Strengthen, U.S. Dominance in World Marketplace Fades

Fourth of a series
By Stuart Auerbach

Wishingtan Post Staff Wrater

The first made-in-Korea Hyun-
dai automobiie rolled into the
United States 14 months ago,
driven off a Japanese freighter at
the port of Jacksonville, Fla.

To those who still regard Korea
as the underdeveloped nation de-
picted in the sitcom M*A*S*H,
instead of a budding industrial gi-
ant, what happened next was per-
haps a surprise.

The low-priced Hyundai swept
through ‘this country, setting a
record for first-year sales by an
imported car—168,882 sold in
1986—and quickly became a
name to be reckoned with in the

- world autoe industry.
- The Hyundai sailed on winds of
change that have drastically trans-
formed the economic shape of the

globe—establishing an entirely -

new relationship between the
United States and the rest of the
warld, making it vastly more dif-
ficult for U.S. industries to com-
pete in crucial global markets.
The ‘changes have been so
sweeping and have taken place

RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

with such astonishing speed—
over just 15 years—that they are
only partly understood by the
American public and policy-mak-
ers-in government,

But virtually all the experts
agree that the era of overwhelm-
ing U.S. dominance of the inter-
national economy—an era that

_began after World War Il when

‘much of the rest of the world was
" devastated—is over.

“We have come to a divide,” said
University of California political
scientist John Zysman. “The eco-
nomic changes we are watching
will reshape the international se-
curity system. They are funda-
mental shifts of the power rela-
tions ameng nations.” .

In the United States, these
changes have contributed to se-
rious economic dislocation: the
closing of stee! mills and auto
plants, the conversion of the indus-
wrial heartiand into the Rust Belt, a
loss of mitlions of manufacturing
jobs. o .
:They have raised guestions, as
C. Fred Bergsten, director of the

Institute for International Eco-

nomics, wrote recently in Foreign
Affairs magazine, as to whether

See COMPETE, A18, Col. 1




'Of Economic Supremacy
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the United States can keep its man-
tle of world leadership,

At the same time, many experts
believe that for ail the pain caused
in the United States by these
changes, the world as a whole is a
better place. “We have built a world
system where we are now begin-
ning to bring into membership at
the highest. levels countries which
25 years ago were in poverty,” said
Henry Nau, professor of political
science and international relations
at George Washingron University.

. The most visible symbol of
‘America’s loss of global economic
supremacy is four years of towering
trade deficits, which reached $170
billion last vear, coupled with the
transformation of the United States
in the last year from a creditor na-
tion into what Bergsten called “the
- largest debtor nation ever known to
mankind." The United States now
owes about $220 billion more
abroad than foreign countries owe
the United States. _

By the end of this decade, he
said, the United States will owe
more than a half-trillion dollars and
will be paying tens of billions of dol-
lars a vear-in interest to foreign
investors, i

-Many more signs illustrate how
the United States is no longer the
preeminent. player in the world
economy, and how other natjons are
coming up:
= In 1950, the United States pro-
duced 40 percent of the world’s
goods and services. By 1980, the
U.S. share had dropped almost by
half, to 22 percent. Meanwhiie, Ja-
pan’s share climbed from less than
2 percent to about 9 percent, and

Europe's share rose from 21 per-

cent to almost 30 percent.

m For the first time since World
War II, the United States last year
lost its position as the world's lead-
ing exporter, supplanted by West
Germany, with Japan pressing on
the United States in third place.

w Last year, again for the first
time, the United States ran a trade
feficit in high-technology products,
considered the wave of the future
for the U.S, economy and critical
for U.S. national security.

m In 1974 the United States was
responsible ‘for the design of 70
percent of the advanced technelogy
in the world. By 1984, this figure
had dropped to 50 percent. Accord-
ing to estimates, it will slide fur-
"ther, to 30 percent by 1994.

The ‘Four Tigers’

' Most surprisingly, at feast to

Americans who were not paying’

Attention, has been the emergence
of a whole new phalanx of compet-
{uive nations—the “Four Tigers” of

the Pacific Rim—Hong Kong, Sin-
gapore, Taiwan and South Korea.
These newly industrialized coun-
tries (NICs) join Japan, which a gen-
eration ago was considered a devel-
aping country, as the most vital

growth forces in the world econo- |

my. Western Europe, meanwhile, is
going through a period of sluggish

growth, and most Third World na-

tions have grown relatively poorer.
~ “The real stakes are the wealth
and power of the United States,”
said Stephen S. Cohen, a Berkeley
economist who is codirector with
Zysman of the Berkeley Roundtable
on the International Economy.

“We will have to get used to liv-
ing in 2 world in which we are no
longer No. 1 ..., or at least not
No. 1 by much,” said Herbert Stein,
chairman of the Council of Econom-
ic Advisers urider Presidents Nixon
and Ford who now is a senior fellow
at the American Enterprise Insti-
tute.

The country, experts say, will
also have to get used to a greater

dependency on trade with the rest |

of the world than ever before. In
1960, sales abroad and U.S. pur-
chases from foreign countries

U.S."" Faces Up to Frosion

amounted to just 7 percent of gross |

“national product. Twenty years lat-
_er, trade accounted for 15 percent
of U.S. GNP, Government officials |

estimate that 5.5 million jobs now
depend on exports, and one in four
farm acres produces crops for sale
abroad, _

The decline in both power and
standard of living is difficult to ac-
cept in this country, which was born
out of the limitless optimism of pi-
oneers who saw the American
dream as one of continued econom-

ic and social enrichment, said for-

mer deputy treasury secretary
Richard Darman, a former speciai-
tst in public policy-and management
in Harvard University’s department
of government. '

The American psyche, said Dar-
mar, is rooted in being No. 1, and
most Americans alive today have
never lived in a world in which they
were not clearly the dominant
force. '

And, he added, “The day you ac-
cept being No. 2, psychologically
you are on the wav dawn "

This reordering of the world
economomy generally is measured
from 1971, when the United States
registered its first merchandise

trade deficit. But the seeds were |

planted much earlier, many of them
by the United States itself.

There was, of course, the Mar-
shall Plan, to reconstruct war-rav-
aged Europe, '

In Japan, the U.S, occupation au-
thorities set an artificially low ex-
change rate for the yen to boost
Japanese competitiveness. The tne-

ory, expréssed by then-Secretarv ./

—

siate John Foster Dulles, was that
Japan made nothing that any other
country wanted to buy.

The postwar institutions set up
by the United States to mirror its
view of the world also contributed,
These included the Worid Bank and
the International Monetary Fund,
formed to finance a stable world,
and the General Agreement on Tar-
ifis and Trade, established to per-
peinate free trade and make sure .
the world economy did not fall prey |
to protectionism as it did between !
the world wars, _ , Cd

“It’s a remarkable story of post-
war success,” Nau said.

The dominance of the United
States in'world trade, many experts
sax they believe, was destined from
the beginning to be temporary, be- |
cause it stemmed from unique cir- -
cumstances following the war, '
when the country “sat astride the |
world economy as the only large !
industrial power undamaged by
war,” said Commerce Undersecre- |
tary Bruce Smart. _

Nevertheless, he continued, “we |
beheved our national economic su- |
periority was entirely of our own
making, an inalienable right or en-
titlement, rather than a temporary
phenomenon conferred upon s by a
unique confluence of circumstances
for which we could claim only hm-
ited responsibility.”

This abnormal situation, some |
historians and economists believe,
lulled the United States into com-
placency,

But if the United States though!

it was entitled to economic preem-
inence, other countries refused to
stand pat. In the new global envi-
ronment, Japan, not the United
States, is the model for other na-
tions. '

Korea and Tatwan, for instance, .
have achieved success following the !
Japanese model: a combination of |
free enterprise and competition
among domestic producers; heavy
protectionism to keep foreigr goods

© out, and strong governmen! guid-

ance to develop the exports-orient-
ed industries that fueled growth.
Zysman and Cohen call this system
of development “state-centered
capitalism.” ' 3_
“Korea and Taiwan had the ad- '

. vantage of seeing Japan develop,” :

said Lawrence Krause, a professor |
of international relations at the Uni-
versity of California at San Diego.

Singapore Ambassador Tommy
T.B. Koh pointed out in a speech .
last February that the “Four Ti-
gers” of Asia supplied 19 percent of
U.S. imports of manufactured goods
in 1980, compared with just 5 per-
cent in 1962. :

“The world is going to start Jook-
ing like Japan, not the United
States,” Krause said. “The less-de-
veloped countries see that the way
to succeed is through closed home
markets and - export-led growth,”
commented GWU's Nau..

Like anyone who has a good deal
going, neither the Japanese nor the
Asian NICs appear willing to modify
their fast-growth economies for the
greater good of the giobal system.




~ bilities.

. they are the building blocks of all

. fering from what has been called

1 of age” said William T. Archey,

‘1 seeking a niche in this new econom-

‘fears within the administration that

" added technological advances and

“Just as the U.5. citizen feels en-
titled to 1950-like preeminence in
every field,” observed Smart, “the
Japanese citizen believes that the
tilted playing field of the last 40
years is his by pational right.”

The current U.S.-Japan battle
over semiconductor trade reflects
the realization that retaliation may
be the only way to force Japan to
live up to its new global responsi-

The Reagan administration drew
the line on semiconductors because

high technology. Without a strong.
semiconductor industry, a country
loses the ability to develop more:
powerful computers and the super-
computers that are vital for natlonal :
defense.

Underlying the trade dispute are

U.S. national security is at stake if.
American high-technology innova-
tion is thwarted by Japanese pro-
tectionist policies at home and ag-
gressive discount pricing in the:
United States—the heart of the
semiconductor dispute.

A ‘Diminished Giant’

The situation is painful for Amer-.
icans, and the country may be suf-

the “diminished giant syndrome.”
But many experts believe that it is
better for the world than what
came before,

“] think the United States has got’
to recognize that if we can create a
community of common political val-
ues and economic growth, it will be
worth it even if it costs us a relative
ghare of economic and political pow-
er,” said Nau. “We may have less
power today, but we live in a world
that is more peaceful, more stable.
We live in a better world than the:
1930s.”

“The rest of the world is coming

international vice president of the
U.S. Chamber of Commerce,

How America responds to these
changes is the subject of the com-
petitiveness debate going on in ac-
ademia, Congress and the executive
branch of government; between
business and labor as they try to
define new sets of work rules to
meet heightened competition from
other countries, sonfe of which have

high degrees of education to lower
wages and less opulent standards of
living, and among industrialists

ic order of the world.

In Congress, much of the debate
concerns changes in U.S, laws to
stop what is seen as other coun-
tries’ unfair trade practices. But the
larger issues of competitiveness are
being framed beneath the jockeying
for trade legislation.

“It depends on how much we in-
vest, how much research and de-
velopfhent we do, how well we ed-
ucate ourseives, how we use our.

“and the wﬂaokfor thefatum_

The once unguestioned dynamism
of the Unilted States in the world
marketplace is being lested as never

before, forcing Americans to

confront dramatic changes in
standard of living, expectaiions and
vatues. This is the fourth of sixth
articles exploring these changes..
Succeeding articles will address
“competitiveness” as a political ;ssuc

iuum

capital,” said C. Michael Aho, senior

3

o

- fellow of economics at the Cotiil
--on Foreign Relations, “Those tKifigs
_ never used to matter. Now that e

are no longer predominant, they fo

matter,”

The concerns stretch beyond
economic vitality to the internation-
al security arena. “As we get less
competitive, the burden of main-
taining the U.S. policy of national
security will get more onerous on’
the economy,” said Cohen, the
Berkeley economist.

National Security Concerns

Stephen Krasner, a specialist in
international economics and politics
at Stanford University, agreed.
“You can't’ think of ‘the United
States as the dominant power as it .
was in the past,” he said. “That has
to have military “implications, It
doesn’t make sense for the United
States to maintain the defense com-
mitment it has in a world in which it
is not the hegemonic power in the
West.”

Does it pay, for mstance for the
United States to increase its naval
presence in the Persian Gulf, as it
did this month, to protect the sea
lanes so that Western Europe and
Japan can get the oil their econo-
mies need? “It would be better if

Japan and Europe were protecting

interests that are much more vital
to them than to the Umted States,”
Krasner said,

“Can the world's largest debtor
nation remain the world’s leading
power?” asked Bergsten in his For-
eign Affairs articie, :

“Can a small island nation [Japan]
that is now militarily insignificant
and far removed from the tradition-
al power centers provide at ,Ipast-
some of the needed global
ship? Can the United States cqpu.g

- ue to lead its alliance systems g jt

tries that are supposed to be i
lowers? Can it push those coun
hard in pursuit of its econon'uo lm~
peratives while insisting on thetml-'
legiance on issues of global- srnt
egy? Can it hold its alles together-
in managing the. security systemin.. .
There is new pressure om, Ahe
United States to change, ta.ead’
what some see as a compiaoemy :
and weakening of the human it
and to begin to compete fully in the
new world environment. _
" Now, Aho said, “we will see how
much vibrancy this economy has.”
NEXT: Politics of “competitiveness”
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RUDE AWAKENINGS

BY JAMES M. THHESHER—THE WASHINGTON POST |
Korean workers prepare Hyundais for export to the
‘United States and Canada. In the United States, the car
iset & first-year sales record for imports,

irtually all the experts
agree that the era of
overwhelming U.S.
dominance of the international
economy, which began after

World War II, is over. e o
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America, the ‘Diminished Giant
As Rivals Strengthen, U.S. Dominance in World Marketplace Fades

Fourth of a series
By Stuart Auerbach

Wbt Pust Stalf Wriger

The first made-in-Korea Hyun-
- dai automobiie rolled into the
United States 14 months ago,
driven off a Japanese freighter at
the port of Jacksonville, Fla.

To those who still regard Korea
as the underdeveloped nation de-
picted in the sitcom M*A*S*H,
instead of a budding industrial gi-
ant, what happened next was per-
haps a surprise,

The jow-priced Hyundai swept
through this country, setting a
record for first-year sales by an
imported car—168,882 sold in
1986—and quickly became a
name to be reckoned with in the
world aute industry.

The Hyundai sailed on winds of
change that have drastically trans-
formed the economic shape of the

globe—establishing an entirely
new relationship between the
United States and the rest of the
world, making it vastly more dif-
ficult for U.S. industries to com-
pete in crucial global markets,
‘The changes ‘have been s0
sweeping and have taken place

RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

with such astonishing speed— .

over just 15 years—that they are
only partly understood by the
American public and policy-mak-
ers in government.

But virtually all the experts
agree that the era of overwhelm-
ing U.S, dominance of the inter-
national economy—an era that
began after World War II when

Institute for International

much of the rest of the world was
devastated—is over. -

“We have come to a divide,” said
University of California political
scientist John Zysman. “The eco-
nomic changes we are watching
will reshape the international se-
curity system. They are funda-
mental shifts of the power rela-
tions among nations.” -

In the United States, these
changes have contributed to se-
rious economic dislocation: the
closing of steel mills and auto
plants, the conversion of the indus-

. trial heartland into the Rust Belt, a

loss of millions of manufacturing
jobs. : .

" They have raised questions, as
C. Fred Bergsten, director of the
Eco-
nomics, wrote recently in Foreign
Affairs magazine, as to whether

See COMPETE, A18, Col. 1




'U.S. Faces Up to Erosion

Of Economic Supremacy

COMPETE, From Al

the United States can keep its man-
tle of world leadership.

At the same time, many experts

believe that for all the pain caused
in the United States by these
changes, the world as a whole is &
better place. “We have built a world
system where we are now begin-
ning to bring into membership at
the highest levels countries which
25 years ago were in poverty,” said
Henry Nau, professor of political
science and international relations
at George Washington University.
. The most visible symbol of
‘America’s loss of global economic
supremacy is four years of towering
trade deficits, which reached $170
billion last :vear, coupled with the
transformation of the United States
in the last vear from a creditor na-
tion into what Bergsten called “the
{argest debtor nation ever known to
mankind.” The United States now
owes about $220 billion more
. abroad than foreign countries owe
the United States. _

By the end of this decade, he
said, the United States will owe
more than a half-trillion dollars and
will be paying tens of billions of dol-

lars a year in interest to foreign

investors.

Many more signs illustrate how
the United States is no longer the
preeminent- player in the world
economy, and how other nations are
coming up:’ '
= In 1950, the United States pro-
duced 40 percent of the world’s
goods and services. By 1980, the
U.S. share had dropped almost by
half, to 22 percent. Meanwhile, ja-
pan’s share climbed from less than
2 percent to about 9 percent, and

Europe's share rose from 21 per--

cent to almost 30 percent.

= For the :first time since World
War I, the United States last year
~ lost its position as the world’s lead-
ing exporter, supplanted by West
Germany, with Japan pressing on
the United States in third place..

® Last year, agamn for the first
time, the United States ran a trade
feficit in high-technology products,
considered ‘the wave of the future

for the U.S. economy and cnttcal

for U.S. national security.

a In 1974:the United States was
responsible: for the design of 70
percent of the advanced technology
in the world. By 1984, this figure
had dropped to 50 percent. Accord-
ing to estimates, it will slide fur-
ther, to 30 percent by 1994.

The ‘Four Tigers’

Most surprisingly, at least to
Americans who were not paying
Attention, has been the emergence
of a whoie new phalanx of compet-
itive nations—the “Four Tigers™ of

the Pacific Rim—Hong Kong, Sin-
gapore, Taiwan and South Korea.
These newly industrialized coun-
tries (NICs) join Japan, which a gen-
eration ago was considered a devel-
oping country, as the most vital

growth forces in the world econo- |

my. Western Europe, meanwhile, is
going through a period of sluggish

growth, and most Third Worid na-

tions have grown relatively poorer,

“The real stakes are the wealth
and power of the United States,”
said Stephen S. Cohen, a Berkeley
economist who is codirector with
Zysman of the Berkeley Roundtable
on the International Economy.

“We will have to get used to liv-
ing in a world in which we are no
Jonger No. 1 ..., or at least not
No. 1 by much,” said Herbert Stein,
chairman of the Council of Econom-
ic Advisers under Presidents Nixon
and Ford who now is a senior fellow
at the American Enterprise Insti-
tute.

The country, experts say, will
also have to get used to a greater
dependency on trade with the rest

of the world than ever before. In -

1960, sales abroad and U.S. pur-
chases from foreign countries
amounted to just 7 percent of gross
national product. Twenty vears lat-
er, trade accounted for 15 percent

of U.S. GNP. Government officials |

estimate that 5.5 million jobs now |

depend on exports, and one in four °
farm acres produces crops for sale

" abroad.

The decline in both power and

standard of living is difficult to ac-

cept in this country, which was born
out of the limitiess optimism of pi-
oneers who saw the American
dream as one of continued econon:-
ic and social enrichment, said for-
mer deputy treasury secretary
Richard Darman, a former special-
ist in public policy and management
in Harvard University's department
of government,

The American psyche, said Dar-
man, is rooted in being No. 1, and
most Americans alive today have

never lived in a world in which they

were not clearly the dominant
force.
And, he added, “The day you ac-

cept being No. 2, psychologically .

vaoti-are an the way down.”

This reordering of the world |
economomy generally is measured

from 1971, when the United States
registered its first merchandise
trade deficit. But the seeds were
planted much earlier, many of them
by the United States itself.

There was, of course, the Mar-

shall Plan, to reconstruct war-rav-
aged Europe.

In Japan, the U.S. occupation au-
thorities set an artificially low ex-
change rate for the yen to boost
Japanese competitiveness, The the-

ory, expressed by then-Secretary of

siate lohn Foster Dulles, was that
Japan made nothing that any other
country wanted to buy.

The postwar institutions set up
by the United States to mirror its
view of the world also contributed.
These included the World Bank and
the laternational Monetary Fund,
formed to finance a stable world,
and the General Agreement on Tar-
ifis and Trade, established to per-

- petuate free trade and make sure

the world economy did not fall prey
to protectionism as it did between
the world wars.

“It's a remarkable story of post-
war success,” Nau said,

The dominance of the United |

States in world trade, many experts

say they believe, was destined from ;
the beginning to be temporary, be-
cause it stemmed from unique cir-

cumstances following

the war,

when the country “sat astride the
world economy as the only large :

industria)
wzr,” said Commerce Undersecre-
tary Bruce Smart. _
Nevertheless, he continued, “we
believed our national economic su-
periority was entirely of our own
making, an inalienable right or en-
tittement, rather than a temporary

phenomenon conferred upon s by a

unigue confluence of circumstances
for which we could claim only lim-
ited responsibility.”

This abnormal situation, some
historians and economists believe,
lulied the United States into com-
placency.

power undamaged by

But if the United States though{ i

it was entitled to economic pfeem-
inence, other countries refused to

- stand pat. In the new globai envi-

ronment, Japan, not .the United

States, is the model for other na- -

tions.
Korea and Taiwan, for instance,

- have achieved success following the

Japanese model: a combination of

free enterprise and competition
among domestic producers; heavy
protectionism to keep foreign goods

- out, and strong government guid-

ance to develop the exports-orient-
ed industries that fueled growth.

. Zvsman and Cohen call this system

- of  development

“state-centered

" capitalism.”

. vantage of seeing Japan develop,

“Korea and Taiwan had the ad-
said Lawrence Krause, a professor
of international relations at the Uni-
versity of California at San Diego.
Singapore Ambassador ‘Tommy
T.B. Koh pointéd out in a speech

fast February that the *“Four Ti-

gers” of Asia supplied 19 percent of
U.S. imports of manufactured goods
in 1980, compared with just 5 per-
cent in 1962,

“The world is going to start look-
ing like Japan, not the United
States,” Krause said. “The less-de-

" yeloped countries see that the way
to succeed is through closed home

markets and export-led growth,”
commented GWU's Nau.

Like anyone who has a good deal
going, neither the Japanese nor the
Asian NICs appear willing to modify
their fast-growth economies for the
greater good of the global system.




- every field,” observed Smart, “the

_over semiconductor trade reflects

-

. capital,” said C. Michael Aho, senior

. - the line on semiconductors because
. they are the building blocks of all

" tion is thwarted by Japanese pro-

~ worth it even if it costs us a relative

“Just as the U.S. citizen feels en-
titled to 1950-like preeminence in

Japanese citizen believes that the
tilted playing field of the last 40
years is his by national right.”

The current U.S.-Japan battle

the realization that retaliation may
be the only way to force Japan to
live up to its new global responsi-
bilities.

The Reagan admmxstratlon drew

high technology. Without a strong

semiconductor industry, a country |

loses the ability to develop more
powerful computers and the super-
computers that are vital for natlonal
defense.

Underlying the trade dispute are
fears within the administration that
U.5. national security is at stake if.
American high-technology innova-

tectionist policies at home and ag-
gressive discount pricing in the
United States-—the heart of the
semiconductor dispute,

A ‘Diminished Giant’

The situation is painful for Amer-
icans, and the country may be suf-
fering from what has been called
the “diminished giant syndrome.”
But many experts believe that it is
better for the world than what
came before,

“[ think the United States has got
to recognize that if we can create a
community of common political vai-
ues and economic growth, it will be

share of economic and political pow-
er,” said Nau. “We may have less
power today, but we live in a world
that is more peaceful, more stabie.
We live in a better world than the
1930s.” ‘

“The rest of the world is coming
of age” said William T. Archey,
international vice president of the
U.8. Chamber of Commerce, :

How America responds to these
changes is the subject of the com-
petitiveness debate going on in ac-
ademia, Congress and the executive
branch of government; between
business and labor as they try to
define new sets of work rules to
meet heightened competition from
other countries, some of which have
added technological advances and
high degrees of education to lower
wages and less opulent standards of
living,” and among industrialists
seeking a niche in this new cconcm -
ic order of the world. '

In Congress, much of the debate
concerns changes in U.S. laws to
stop what is seen as other coun-
tries’ unfair trade practices. But the
larger issues of competitiveness are
being framed beneath the jockeying
for trade legisiation..

“It depends on how much we in-
vest, how much research and de-
velopfent we do, how well we ed-
ucate ourselves, how we use our

" and the outlook for the future.

The once unquestioned dynamism
of the United States in the world
marketplace is being tested as never
before, forcing Americans to
confront dramatic changes in

. standard of living, expectations and

values. This is the fourth of sixth

articles exploring these changes..

Succeeding articles will address
“competifiveness™ as a political :s.me

e 2%
wvz»m

>

-

- fellow of economics at the Cotimeil
- -on Foreign Relations, “Those tﬁmgs

never used to matter. Now that e
are no longer predommant, the;uio
matter.” '

The concerns stretch beyond
economic vitality to the internation-
al security arena, “As we get less
competitive, the burden of main-
taining the U.5. policy of national
security will get more onerous on
the economy,” said Cohen, the
Berkeley economist.

National Security Concerns

Stephen Krasner, a specialist in
international economics and politics
at Stanford University, agreed.
“You can’t think of the United
States as the dominant power as it
was in the past,” he said. “That has
to have military “implications. It
doesn’t make sense for the United
States to maintain the defense com-
mitment it has in a world in which it
is not the hegemonic power in the -
West.”

Does it pay, for instance, for the
United States to increase its naval
presence in the Persian Gulf, as it
did this month, to protect the sea
lanes so that Western Europe and
Japan can get the oil their econo-
mies need? “It would be better if
Japan and Europe were protecting
interests that are much more vital
to them than to the United States.
Krasner said.

“Can the worid’s largest debtor
nation remain the world’s leading
power? asked Bergsten in his For-
eign Affairs article.

“Can a small island nation [Japan]
that is now militarily insignificant
and far removed from the tradition-
al power centers provide at Jgast
some of the needed global |

ship? Can the United States coptig-

ue to lead its alliance systems g jt
goes increasingly into debt to coun-
tries that are supposed.to be its fol-
lowers? Can it push those coun _
hard i _in pursuit of its ecunormo :m-

' ‘peratives while mmstmg on then-al-

legiance on issues of global smt
egy? Can it hold its alles together
in managing the security systenin..
There is new pressure og, ;&he
United States to change, tq.egd

"what some see as a complacency

and weakening of the human spirit
and td begin to compete fully in the

" new world environment,

Now, Aho said, “we will see how
much vibrancy this economy has.” -
NEXT: Politics of “competitiveness”
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' Korean workers prepare Hyundais for export to the
United States and Canada. In the United States, the car
et a first-year sales record for imports.

irtually all the experts
agree that the era of
overwhelming U.S.
dominance of the international
economy, which began after
World War II, is over.
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J Malcolm Baldrige

The Washington Post, Friday, April 10,

1987

There Won'’t Be a Trade War

Economists--the chaps who come on the field

after the battle is aver to bayonet the wounded. (Or
so says an accountant friend of mine. His judgment
may, be suspect, because he also describes actuaries
as chaps interested in numbers who don't have the
personahty to-become accountants.)
- At any rate, these days some economists are
disturbed, We are applying sanctions against some
Japanese imports because the Japanese have not
livedt up to their semiconductor agreement with us.
They have continued dumping chips in third-coun-
try markets to get them into the United States, and
they have continued to deny U.S. manufacturers
access to the Japanese home market. .

: The questions usually brought up are:

: 1) Is this a step away from free trade? :

: No, First, we are trying to open up the closed
chip market in Japan, where U.S. manufacturers
have been held to a 10 percent share for more than
20 years. Thus the Japanese have been able to reap
the volume benefits from the two largest users in
the world while restricting the United States to its
own domestic market,

- Second, such Japanese firms as NEC and Fujitsu
were dumping chips in the United States by selling

them at half their cost, Wh}" Not for love of the
American consumer, Dumping is usually used to get
rid of excessive inventory or to drive competitors
out of business—after some initial losses the dump-
ing compames, with the competition destroyed, can
raise prices much higher,

This practice is anti-free trade and is iilegal under
U.S. faws as well as under the General Agreement on
Tariffs and Trade. In short, sanctions against illegal
tdumping and for opening markets are pro-, not anti-

frea trade. I think what has drawn attention to the -

case and shocked some is not the $300 million of
proposed sanctions—that is only half of 1 percent of
Japan's trade surplus with us, The surprise has come
because after 25 years of talk and complamts about
unfair trade practices, this pres:dent is the first
president to take any action.

2) Will there he a trade war between the Umted
States and Japan?

Despite some nervous comments by observers
who should know better, there is no chance of a
tradz war between us. The United States does not
want one; we were forced to take the semiconduc-
tor actions when there was iegal proof, and we did
it more in sorrow than in anger. And the Japanese
certainly do not want a frade war. The United
States sells Japan $27 billion a year in goods; Japan
sells the United States $85 billion a year, Whose
interests would suffer most?

No, the higgest danger of alt would have been not
to act, Unfortunately, those who disagree with the
president’s action have uniformly failed even to

discuss, much less face up to, the consequences of -

the only alternative ko that action. The only alterna-
tive was to dismiss the semiconductor cases, let the
Japanese keep on dumping and simply put up with
the closed markets in Japan. Some would rather

duck those issues than risk any confrontation at all,-

but that strategy would only put off the inevita-
ble—and maybe until it's too late.

Dumping and predatory pricing have already been -

major factors in running six of the nine U.S. merchant

semiconductor eompanies out of the dynamic random .
access memory chip business, at a loss of 35,000 to
- 40,000 skilled: jobs. If dumping had continued, the

three remaining companies told us, they would have
had to close up shop on memory chips, the case in
point, The more sophisticated logic chips would have
been next. And the country whose industries control

the technological lead in both memory and logic ships -
- will control the technological lead in computers. We
have strong and legitimate national-security as well as ©

economic concerns in that area.
In short, if a government or a large parent
company is able to finance the initial losses, dump-

ing will bring volume, That volume will bring cash .

flow. Cash flow finances research, And research
leads to -technological advznces. The computer

industry in Japan has frequently stated its goal of-

passing TBM and the other U.S, computer compa-
nies to take the lead in the 1990s in supercompu-
ters and artificial intelligence as well as the com-
puter industry. If they can. do this by free and fair
trading, so be it. I do not think they can. If they

want to get there by unfair trade, America’s answer -

is “no.” I think the Japanese now understand that,
and future trade negotiations will be more produc-
tive because they do.. .

To have ignored the problem would have been no
solution at alk. Japan and the United States have too
much at stake in our geopolitical alliance—one of

the world’s most important—not to work out an-

equitable’ solution to our trade problems mstead of
pretendmg they don’ t exist.




Malcolm-Baldrzge

The Washington Post, Fr1day, Apr11 10,

1987

There Won’t Be a Trade War

Economnsts—the chagis who come on the field
afte the battle is over to bayonet the wounded. (Or
50 says an accountant friend of mine, His judgment
may. be suspech; because he also describes actuaries
as chaps interested in numbers who don’t have the
personahty to become accountants.) -

“At any rate, these days some economists are
disturbed. We are applying sanctions against some
Japanese imports because the Japanese have not
lived up to their semiconductor agreement with us.
They have continued durping chips in_third-coun-

try markets to get them into the United States, and.

they have continued to deny U.S. manufacturers
access to the Japanese home market, :

- The questions usually brought up are:

1) Is this a step away from free trade?

: No. First, we are trying to open up the closed
chip market in Japan, where U.S, manufacturers
have been held to a 10 percent share for more than
20 years. Thus the Japanese have been able to reap
the volume benefits from the two fargest users in
the world while restricting the United States to its
own domestic market,

“Second, such Japanese firms as NEC and Fujitsu

were dumpmg_ chips in the United States by selling

them at half their cost. Why? Not for fove of the
Anierican consumer. Dumping is usually used to get
rid of excessive inventory or to drive competitors

out of business—after some initial losses the dump-

ing compames, with the competition destroyed can

- . raise prices much higher.

This practice is anti-free trade and is illegal under
.5, laws as well as under the General Agreement on
Tariffs and Trade. In short, sanctions against illegal
dumping and for opening markets are pre-, not anti-

free trade. I think what has drawn attention to the *

case and shocked some is fot the $300 million of
proposed sanctions—that is only half of 1 percent of
Japan’s trade surplus with us. The surprise has come
because aiter 25 years of talk and complaints about

e,

unfair trade practices; this president is the first

president to take any action.

2) Will there he a trade war between the United
States and Japan?

Despite some nervous comments by observers
who should know better, there is no chance of a
trad= war between us. The United States does not
want one; we were forced to take the semiconduc-
tor actions when there was legal proof, and we did
it more in sorrow than in anger. And the Japanese
certainly do not want a trade war. The United

States sells Japan $27 billion a year in goods; Japan -

sells the United States $85 billion a year. Whose

- interests would suffer most?
No, the biggest danget of all would have heen not
to act. Unfortunately, those who disagree with the
president’s action. have uniformly failed even to’

discuss, much less face up to, the consequences of
the only aiternative to that action, The only alterna-

tive was to dismiss the semiconductor cases, let the

Japanese keep on dumpmg and simply put up with

the closed markets in Japan, Some would rather

duck those issties than risk any confrontation at all, .-

but that strategy would only put off the inevita-
ble—and mayhe ustil it's too late,
Dumping and predatory pricing have already been

major factors in running six of the nine U8, merchant -

semiconductor companies out of the dynamic random

access memory chip business, at a loss of 35,000 to

40,000 skilled jobs. If dumping had continued, the

) three remaining. companies-told us, they would have

had to close up shop on memory chips, the case in
point. The more sophisticated: logic chips would have
been next. And the country whose industries control
the technological lead in both memory and logic ships

will control the technological lead in computers. We

have strong and legitimate national-security as well as
economic concéms in that area.

In short, if a government or a large parent
company is able to finance the initial losses, dump-
ing will bring volume. That volume will bring cash
flow, Cash flow finances research. And research
leads to technological advances, The computer
industry in Japan has frequently stated its goal of

passing IBM and the other U.S. computer compa- -
_nies to take the lead in the 1990s in supercompu-

ters and artificial intelligence as well as the com-
puter industry. If they can.do this by free and fair
trading, so be it. I do not think they can. If they
want to get there by unfair trade, America’s answer
is “no.” I think the Japanese now understand that,

and future trade negotiations will be more produc- '

tive because they do.

To have ignored the brob!em would have been no .

solution at all, Japan and the United States have too
much at stake in our geopolitical alliance—one of

the werld’s most important—not to work out an

equitable solution to our trade problems instead of

pretending they don't exist.




Malcolm Eéldﬂge

The Washington Post, Friday, April 10, 1987

There Won't Be a Trade War

_Economists—the chaps who come on the field
after the battle is over to bayonet the wounded. (Or
0 says an accountant friend of mine, His judgment
may be suspect, because he also describes actuaries
as chaps interested in numbers who don’t have the
pergonality to become accountants.)

At any rate, these days some economists are
disturbed, We are app!ymg sanctions against some
Japanese imports because the Japanese have not
lived up to their semiconductor agreement with us.
They have continued dumping chips in third-coun-
try markets to get them into the United States, and
they have continued to deny U.S. manufacturers
access to the Japanese home market. . )

The questions usually brought up are:

1) Is this a step away from free trade?

No. First, we are trying to open up the closed
chip market in Japan, where U.S. manufacturers
have heen held to a 10 percent share for more than
20 years. Thus the Japanese have heen able to reap
the volume benefits from the two largest users in
the world while restricting the United States to its
own domestic market.

Second, such Japanese firms as NEC and Fujltsu
were dumping chips in the United States by selling

them at half their cost.'Why? Not for love of the

Anlerican consumer, Dumping is usually used to get
rid of excessive inventory or to drive competitors
out of husiness—after some initial losses the dump-
ing companies, with the competition destroyed can
raise prices much higher.

This practice is anti-iree trade and is iflegal under
U.S. laws as well as under the General Agreement on
Tariffs and Trade. In short, sanctions against illegal
dumping and for opening markets are pro-, not anti-

freg trade. [ think what has drawn attention to the *

case and shocked some is fot the $300 million of
proposed sanctions—that is only half of 1 percent of
Japan's trade surplus with us. The surprise has come

because after 25 years of talk and complaints about -

unfair trade practices, this president is the flrst
president to take any action..

2) Will there be a trade war between the Umted _ |

States and Japan?

Despite some nervous comments by cobservers
who should know better, there is no chance of a
trad2 war between us. The United States does not
want one; we were forced to take the semiconduc-
tor actions when there was legal proof, and we did
it. more in sorrow than in anger, And the Japanese
certainly do not want a trade war. The United
States sells Japan $27 billion a year in goods; Japan

sells the United States $85 billion & year, Whose-
- interests would suffer most?

No, the biggest danger of all would have been not
to act. Unfortunately, those who disagree with the
president’s action. have uniiormly failed even to
discuss, much less face up to, the consequences of
the only alternative to that action, The only aiterna-
tive was to dismiss the semiconductor cases, let the
Japanese keep on dumping and simply put up with

the closed markets in Japan, Some would rather

duck those issues than risk any confrontation at all, -

but that strategy would only put off the inevita-
ble—and mayhe until it’s too late,

Dumping and predatory pricing have already been

major factors in running six of the nine U.S, merchant
semiconductor companies out of the dynamic random
access memory chip business, at a loss of 35,000 to
40,000 skilled: jobs, If dumping had continued, the
three remaining companies told us, they would have
had to close up shop on memory chips, the case in
point. The more sophisticated logic <hips would have

been next. And the country whose industries control

the technological lead in both memory and logic ships
will contrel the technological lead in computers. We
have strong and legitimate nationtal-security as well as
economic concerns in that area,

In short, if a government or a large parent
company is able to finance the initial losses, dump-

ing will bring volume; That volume will bring cash.

flow. Cash flow finances research, And research
leads to technological advances. The computer
industry in Japan has frequently stated its goal of
passing IBM and the other U.S. computer compa-
nies to take the lead in the 1990s in supercompu-
ters and artificial intelligence as well as the com-
puter industry. If they can.do this by free and fair
trading, so be it. I do not think they can. If they
want to get there by unfair trade, America’s answer
is “no,” 1 think the Japanese now understand that,
and future trade negotiations will be more produc-
tive because they do,

To have ignored the probtem would have been no
solution at all; Japan and the United States have too

much at stake in our geopolitical alliance—one of
the world’s most- important—not to work out an

equitable solution to'our trade problems instead of C

pretending they don’ l: exist,




Isn’'t Working

The campazgn to pass on the fruits of the federal
research labs to industry could be a lost cause.

L
by Fred V. Guterl

n just a few years, a major new

chip-manufacturing  technology

called X-ray lithography could well
become the key to survival in the
semiconductor industry. The question
is, who will be the first to develop it?

Japan’s Ministry of International
Trade and Industry plans to spend
$700 million on the problem this year.
Among other things, it is funding the
construction of four specialized syn-
chrotrons for chipmakers to produce
the X rays essential for research into
the new technology.

In the U.S., the Department of En-
ergy recently finished building the na-
tion’s first large-scale synchrotron at
its Brookhaven National Laboratory in
Upton, New York. But it is a general-
purpose synchrotron used by about
ninety academic and corporate re-
search groups for a variety of projects.
IBM Corp. is the only company using
the synchrotron for X-ray lithography,
and its researchers often have to wait
in line to use it. “The IBM people are
pretty unhappy with the schedule,”
" says William Marcuse, director of
technology transfer at the lab. *They
spend a lot of time tw1ddlmg their
thumbs.”

The DOE plans to build two more
synchrotrons for its labs, but neither
one will be tailored to X-ray lithogra-
phy. And to a growing number of in-
dustry leaders, government officials
and scientists worried about the Unit-

ed State’s flagging competitiveness in
technology, this state of affairs is a viv-
id symbol of the inadequacy of the gov-
ernment’s program for transfemng
R&D to industry.

The federal research labs constitute
a formidable chunk of the nation’s pool
of tatent and equipment. The 700-plus
labs across the country spend more
than $18 billkon a year and employ one-
sixth of the nation’s research scientists
and engineers.

By tradition, the labs disseminate
technology to the public and issue by

censes for their published patents to ~

anyone who wants them. But Amer:-
can companies have used few of the

Technology Transfer

thousands of new patents filed every
year because they are loath to invest in
a technology their comipetitors can ob-
tain easily. It was a Japanese firm, for
" example, that developed solar cells for
calculators from a National Aeronau-
tics and Space Administration patent,
Since 1980 the Reagan Administra-
tion has been spearheading an ambi-
tious campaign to make the fruits of
the federa! research labs available to
private industry. One result is new leg-
islation that now allows companies to
license exclusive patents owned by the

-labs and encourages cooperative R&I)

programs for industry, government
and universities.

" -BUSINESS MONTH -




These moves have been welcomed.
But no significant technological bene-
fits have yet accrued to industry, and
the obstacles to implementing the
transfer of technology now look so nu-
merous and deeply rooted that it

seems doubtful the government labs-

will ever be able to help industry fulfill
its research needs. “The new laws are
no panacea for getting technology into
private industry,” says William Burk-
man, director of physics at AT&T Bell
Laboratories. “There are a lot of stum-
bling blocks involving the kind of prior-
ities the labs have set up.”

The basic problem is that the whole

notion of working with private indus-

try runs counter to the long-standing -

mission of the federal labs to serve the
general public, For the better part of
four decades, they have pursued their
own agendas sheltered from the needs
of the marketplace. Federal research-
ers have deepened the pool of scientif-
ic knowledge and enhanced the na-
tion's weapons arsenal. Any benefit
denived by industry has been a mere
afterthought.

" The need to keep classified weap-
ons research under wraps has imped-
ed technology transfer in the DOE and
the Defense Department. That be-
comes a formidable barrier consider-
ing that defense will account for 72%
of government R&D spending next
vear, up from 51% in 1980, and that
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the lion’s share of the labs belongs to
those two departments.

The DOE is particularly hostile t
industry-directed research. It has re-
fused to give its labs authority to li-
cense patents to0 companies—a step
that industry considers crucial for
making the technology accessible. The
department's policy of reviewing ev-
ery application for a patent license
case-by-case, industry complains, i
too much trouble and takes too long
anywhere from six months to several
vears—to pass through the labyrinth
of DOE bureaucracy.

o

"I "™\ his procedure discourages
companies from using the labs
as a resource. Lee M. Rivers,

who recently left the White House Of-
fice of Science and Technology Policy
to represent the Federal Laboratory
Consorfium in Washington, says he is
“up to my eyeballs” trying to get in-
dustry to take the labs seriously. “If a
businessman has to take four months
to figure out what he needs to do and
then has to go through six layers of bu-
reaucracy in Washington, that’s going
to be tough,” he notes,

" DOE officials insist they are pro-
ceeding with caution only until they
learn more about technology transfer
and promise to streamline the waiver
process down to six months or so.
Critics say they are stalling. And Bryan

Ty,
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Siebert, DOE director of international
security, admits, "I would err on the
side of reviewing practically eyery-
thing, even if it involves delays.” -

In fact, when Congress passed legis-
lation in 1984 allowing universities and
nonprofit organizations that operat
DOE labs to license patents, the de-
partment tried to nullify the law by
claiming that national security and nu-
clear nonproiiferation took prece-
dence. Its position led to an executive
order by President Reagan last spring
restricting the DOE’s discretion to
withhold patent licenses. _

Regulations also limit the amount of
money the DOE labs can spend on re-
search for outside organizations to
20% of their budgets, with most of that

going to other government labs. And

no company can do research at a DOE
lab if comparable facilities can be ob-
taned elsewhere. Emphasizing the
DOE's stand, Antoinette G. Joseph, di-
rector of field operations management,
says, “People argue that there is this
technology sitting on the shelf and that
if vou have a uniform technology trans-
fer policy, the government can make it
all available in one fell swoop. Well, it
can’'t. The national defense rnission is

more important than the technology

transfer mission.” .

The Defense Department has its.
own bureaucratic problems, hut it has
been more flexible in issuing licenses.
For years, the DOD has allowed the
companies it does business with to
commercialize at no cost the patented
technology they develop. These rela-
tionships, however, have existed pri-
marily within the close-knit community
of government contractors working on
classified projects. ‘“Everything done
in the labs is documented and made
available to people with the appropri-
ate clearances,” says Frank Sobieszc-
zvk, chief of the DOD research pro-
gram office. “The labs will call in de-
fense contractors and give them a dog-
and-pony show.” Because of its fear of
leaks, the DOD is reluctant to enter
intc cooperative R&D agreements
with other companies.

In addition to the problem of classi-

‘fied R&D, identifying promising new

45
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technologies for industry to exploit is a
monumental task. Corporate R&D ex-
ecutives have largely ignored what
goes on in the labs, viewing them as ir-
relevant and inaccessible. Reluctant to
deal with the bureaucracy, they are un-
aware of helpful research buried with-
in multimillion-dollar programs.

At the same time, most federal labs
lack the staff necessary to sift through
the enormous number of projects, fer-
ret out the good ideas and target them
for specific industries or companies.

. “There's a lot of research going on at

the labs,” savs President A. Sidney Al-
pert of University Patents Inc., which
sells universitv-owned patents to in-
dustry. "[f they put enough manpower
on it, there could be some good inven-
tions. But you won't find them the way
the labs are going about it.”
Tt does not help that lab researchers
must depend on their technology
transfer specialists to explain their in-
novations to corporate R&D people.
These specialists are in short supply—
only one DOD lab has one, for in-
stance—and they are a harried lot with
responsibility for hundreds of different
projects,

As intermediaries, they also are one

. more roadblock for industry. Hillard
Williams, vice president for technolo-
gv at Monsanto Corp,, says that gov-
ernment tech transfer people lack ex-
perience in getting technology out to
industry. Johr D. Hale, vice president
for research at Kerr-McGee Corp.,
comments: “We have enough trouble
transferring technology out of our own
lab. How are we going to keep up with
the technology coming from the feder-
al labs?”

ven if industry had free access
to the technology at the labs,

raw research requires consid-

erable development before it is appii-
cable to new products, and much more
input from the labs—information about
manufacturing processes, the exper-
tise and judgment of the original re-
searchers, and so forth—is needed by
a company planning to adopt a technol-
ogy. “The basic research at DOE labs

is one level less practical than the stuff

R

“If the govern-
ment labs move
slowly, they
will become
irrelevant.”

that is done at universities, which isn’t
very practical” savs University Pat-
ents’ Alpert.

The labs have limited resources to
devote to the kinds of coooperative
R&D programs that would help indus-
try absorb basic research. And they
have had trouble attracting financial

-support_from industry because they

lack the authority_to issue _R_ents 51
return for funds. ( are /0*’50’ Fve
Companies are also put off by the
government's inflexibility in negotiat-
ing cooperative research agreements,

The agreements are often written like

procurement contracts wth specific
deadlines scheduled vears in advance,
Such tight schedules lead to misunder-
standings when the research doesn't
pan out the way it was originally
planned. “Federal people don't speak
the same language,” savs Monsanto’s
Williams. “Things get complicated,

"and industry tends to just give up.”

Amid this bleak picture, there are a
few hopefu! signs. Payoff from exclu-
sgggatentjng, for instance, 18 evident

in Oak Ridge, Tennessee, where a doz-

en or S0 companies have sprung up to
develop products—heat-resistant die-
sel engines, high-strength cutting tools
and more—based on patent Hcenses
granted by the DOE lab there.

“A kind of magic has set in,” says
William W. Carpenter, vice president
for technology applications at Martin
Marietta Energy Systems, which runs
the lab for the DOE and aggressively
pushed the patents through its licens-
ing process. “In Oak Ridge, houses are
selling. school enrollment is up for the
first time in twenty vears, a Neéw Imis-

sile plant has gone up. A great deal of
that is due to our technology transfer |

program

Inside the labs as well, there is
some -movement afoot to open the
door. Eugene E. Stark, an engineer at
DOE’s Los Alamos National Labora-
tory, is one of a new generation of gov-
ernment researchers whe now sees a
unique opportunity to get the labs into

.the mainstream of technology.

In his spare time, Stark is chairman
of the Federal Laboratory Consortium
for Technology Transfer, an ad hoc
government and industry group that is
promoting technology sharing. “We
can't wait ten more years to break
down the institutional barriers to tech-
nology transfer,” Stark says. “We're
entering a period of restructuring in
science and technology institutions.
Whatever new relationships develiop
as a result of international competition
will take place in the next three-to-five
vears. If the labs move slowly, they
will become irrelevant.”

roundwork also has been laid
_ for several cooperative agree-

ments between industry and
the labs. The Army's Electronics
Technology and Devices Laboratory in
New Jersey is setting up a consortium
with several electronics firms to devel-
op. flat-panel display screens. And the
DOE’s Argonne National Laboratory
and the University of Chicago are cur-
rently negotiating with companies to
do superconductor research,

Meanwaile, the Defense Depart-
ment is funding a study on building a
svichrotron devoted exclusively to
semiconductor research. And at the
DOE's conference on superconductiv-
ity last July, President Reagan . pro-
posed a government-sponsored “Su-
perconductivity  Initiative,”  which
would include, among other things, in-
creased spending by the labs. In addi-
tion, DOD proposes spending $150
million over three vears to apply su-
perconductivity research to rmhtary
ships and weapons,

How all the money is spent-—
whether industry gets to set at least
part of the research agenda—may be
the first real test of the technology
transfer laws and the nation's resolve,

—w1th ANNE HOLLYDAY
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'U.S. DEPARTMENT OF AGRICULTURE ' il /)
OFFICE OF INTERNATIONAL COOPERATION AND DE‘I‘;‘LOP“{EN’F T
e

SCI=R I“IC AND TECHNICAL COOPERATION PROGRAM

The Scientific and Technical Cooperation program of the Office of International
Cooperation and Jevelopment (OICD/STC) promotes intermational cggggzatLon in
agriculture and forestry through short-term (1—6’weeks, exchange vigitg of U.S.
and foreign scientists. OICD/STC alsc coordinates ome to three intermational
workshops/symposia per year on high priority topics of mutual comcern to iwo or
more countries. Each year, 0ICD/STC negotiates a program of activities with
each cooperatlng country based on proposals submitted uy U.S. scientists, social

scientists, and other specialists from USDA agencies, universities and private
organizations. DProposal formats are attached. Proposals are reviewed for
potential U.3. beneflts, technical merit, and clarity of objectives and work-
plan. If proposals are approved by 0ICD and the foreign govermment, OLCD shares
travel, per diem and some miscellaneous costs with participants' sponsoring
ingtitutions, and provides administrative support in planning the visit.
Co-financing of workshops and symposia is determined om a case-by-casze Dbasis.
OICD/STC emcourages activities which combine participants from USDA,
universities and private organizations. Individuals and teams whose :roposals
are selected are required to submit a detailed report within 60 days oi the
program's. completlon. :

_“artlclpants on exchange visits generally undertake one or more of the following
cactivities: _ S _

XS

*change gcientific, statistical and égroeconoﬂic information and data;

- Collect unique resgurces such as germplasm or bieclogical centrol organisms, .
: unavallable in the Hnlted States;

-~ Learn about sneclal research, conservation- and/or productlon techniques
and/or 1nst1tut1anal structures'

. == Share new'research flndlngs;

.--'Undertake field work and. 1r“’f1dual consultatlons on smgnlflcant problems
ac1ng the u. S._agrlcultural community;

-- Plan future collaboratlve werk.
Exchaﬁges are not intended to cover costs of sabbaticals or to support

specialists' attendance at international meetings, confsrences or workshops not
organized by OICD/STC. The program does not cover participants’ salaries.



T e
s ) o DTOPOSAL FORMAT FOR IICTANGE VISITS

A. TITLE AND PARTICIPANT(S)

‘1. PROPOSAL FOR JOINT ACTIVITY WITH (name of country)

1

2. PROPOSAL TITLE:

3. EROPOSAL PREPARED BY: (Name, title, address, telephone number,
‘ ‘ date of preparatlon)

4. PARTICIPATIYG U.s. SPTCIALIST(S) AND INSTITUTION(S):
(inelude addresses and telephone numbers )

5. PARTICIPATING FOREIGN SPECIALIST(S) AND INSTITUTION(S):
(Include addresses ‘and telephone numbers if known)

3. INSTITUTIONAL CLEARANCES:

Clearance must indicate that approving officers concur that a proposal has
significant petential for U.S. bemefits and understand that: a) in most cases, .
STC expects the specialists’ organization %o share travel expenses; and b)
participation in a proposed program entails institutional comm:tment to allow
for appropriate preparations, follow-up and possibly hostzng fereign scientists
VISItIng the United States.

1, For universities and prlvate organlzatlons, approval of apprOprlate
admlnlstratlve officials must be shown.

2. For USDA agencies, labs or institutes, all levsls of required clesrance m .
te shown, for exa.ple: Lab Chief, Area Director, Regional Administrater, E
International Coordinator, Administrator. It is the responsibility of
the ‘author to obtain all required clearances bafore the propesal is sent
to QICD.

C. DETAILED DESCRIPTION

1. Background: Description of general scientific or technical issue.
Present status of any current activities on this topic with this
country; current funfing level and involvement of participating
ingtitutions; r-iitacts already establighed with foreign specialists.

2. Immediate Object.ve(s) of this visit: This shouyld reflect the reslistic |
' workplan for a short-term visit described below in (5).

3. Benefits to U.S. Agriculture and/or Forestry: Expected scientific,
téchnical, commercial and/or trade benefits to U.S. agriculture and/or
forestry. DPlease give dollar egtimate(s) if possible. List benefi-
ciaries by sub-sector, regiomn, crop, etc.




4.

S

10‘

Benefity to Cooperating. Coumtry-

Workﬁlan: Step-by-step outline of proposed activities, including:

0 Propcsed dates of visit; include seasonal, geographlc and
other relevant considerations; :

© Schedule of activities;

o Scientists, institutions or places to be visited;

o Methods. of investigation, evaluation and recording
information; and

© Description of each team member's specific contribution
to the program if the team consists of more than two
speczal;sts. :

Qutoput: 1In addition to the trip repert required by OICD/STC list other
outputs of this exchange visit. Examples of outfpuis are knowledge about
a par+1cu-ar subaect, germplasm, data, etec. -

Plan for dlssemlnatlng/u31ng the output: Include possible publications,
geminars and research applicatiocns.

Budget for this visit: Estimated cost (travel, per diem, miscellaneous
expenses) and portion of total cost that the participants’' organizations
will cover. TIdeally, OICD and participant's organization will split
costs on a 50/50 basis. OICD/STC does not recegnize salary and overhead
costa as part of the exchange budget. However QICD/STC will consider
special costs associated with exchanges such as equipment and/or
chemicals and agents donated by organization for use during visit,
and/or in special cases lodging, meals, and transportation costs
involved in hosting foreign visitors during reciprocal visits.

Long-Term Objective(s) Impact(s):

a. Long-term objectives : '

b. Relatlonshlp to U.S. research efforts

¢. Other inputs necessary in order to reach long-term objectives (e.g.
more exchange visits, commerclallzatlon of research techniques,

policy changes, etC-)

Other Factors




e _
PROPOSAL FORMAT For 3TMPOSIUM or WORKSHOP

-

A. TITLE AND PARTICIPANT(S)

'. PROPOSAL FOR JOINT ACTIVITY WITH _ (name of countries imvolved)
2. PROPOSAL TITLE:

3. PROPOSAL PREPARED BY: (Name, title, address, telephone number,.
' ; : date of preparation)

3. INSTITUTIONAL CLEARANCES:

Clearances must indicate that approving officers concur that the submitted
.proposal has significant potential for’benefiting U.8. Agriculture and
understand that: a) STC expects the specialists' organizations to share
expenses; and b) participatioen in a proposed program entails institutional
commitment to allow for approvriate preparatlons, 1mplementat10n, follow-up and
possibly clerlcal and publlcatlon support. .

1. For universities and przvate organizations, approval of appropr&ate
administrative o°f1c1&ls must be shown.
2. For USDA agencies, laborator1es or institutes, 21l levels of required -
~ ¢learsnce must be shown, for example: Lab Chief, Area Director, Regional
Administrator, International Ceoordinater, Administrator. It is the
regsponsibility of the proposal's suthor to obtain all required
clearances before the propesal is sent to OICD.

C. DETAILED DESCRIPTION 3

1. Background: Description of gemeral scientific, technical or policy
issue. Present status of any current activities oan the topic with
the participating countries; current funding level and invelvement of
participating institution; established contact with foreign specialist..

2. Immediate Objgctive(s) of the Symposia and Workshop: These should be
ranked in order of greatest to least priority . : - .

- 3. Benefits %o U.S. Agriculture and/or Forestry: ZIZxpected scientific,
' te .nical, commercial and/or trade benefits to U.S. agriculture and/or
forestry. Please give dollar estimate(s) if possible. List benefi-
cizries by sub-sector, region, crop, etc. s :




4. 3RBenefits to Cooperating Countries

‘5. Plan for digseminating/using results from joint acti#itg: Include
nossible publications, follow-up seminars, research applicaticns, etc.

5. AoggiTerm ObJective(s)/Imvact(s)

a. Long-term obaectives

b. Relationship to U.S. research efforts

&. Other inputs necessary in order to reach long-term obJectiVes (e-g.
additional discusaions or visits, commercialization of regearch -
techniques, policy changes, etc.) :

7. Number and Affiliation of Pronosed U.S. Participants:

(attach 1ist with names, title organizaticns, addresses and telephone
numbers if known) ,

8. Number and Affiliation of Proposed Foreign Participants:
(attach list with same information as in (7) if kxmown)
9. Woriplan: Step-by-step outline of proposed activities, iﬁcluding:_

0 Prﬁposed date of activity; include seasonal geographic and
other relevant considerations;

o Proposed location of detivity;
o OQutline of activities;

o Methods of interaction; (invited or open submission of papers,
 roundtable discussions, exhibitions, demonstrations).

10. ﬁudget
A) Expenses

(i) Estimated Number of U.S. Particinants
X Average Transportation Cost =
Total Estimated U.S. Travel Coats

(ii) Estimated Number of Foreign Participants
X Average Estimated Foreign Travel Costs =
Total Estimated Foreign Travel Coats

(iii) Total Number of Participants
' X Average Total Perdiem Cost =
Total Perdiem Cost




(iv) Other Estimated Costs
Planning ceosts
Conference Room and other Faclllty Ezpenses
Activities Expenses
Local Transportation Coats
Clerical Support for Organization,
- Hegistration, etc.
Mailing & Publicity Costs
Publication Costs
QOther

Grand Total Estimated Cost

B) Propoesed Sources of Funds - (Please speczfy what activities each
agency/organization will cover) . :

(i) Sponsoring Organization

(11) Participants' Organizations (Conference fees,
and other contributlons) -

(111) OICD/STC -
(iv) Other
Total

11. Other Commeﬁés



Current Bllateral Exchange Programs*

OTCD/STC
. FY 1988
East and West Europe ' Developing and Pacific Countries
France p .. -, . Argentina
Italy : - ' : 7 Brazil
Netherlands ‘ . : o _ '~ Mexico
West Germany ‘ _ - ~ Venezuela
Turkey
_ Algeria
Bulgaria - ' : : , . Zimbabwe
Hungary ' ' '
Romania _ ,
-Soviet Union#** ' - Japan
: : '~ People's Republic of China
Philippines
rthailand "
i Australia

 New Zealand

*Ad hoc exchanges may also take place with South Korea, Malay51a, Uruguay,
Chlle, Costa Rica, Cote d'Ivoire, Kenya, Denmark, Finland, Sweden, Norway,
Ireland, Israel, Greece and other selected countries durlng FY 88.

**A1L travel costs associated with the exchange program with the Soviet Union
are the responsibility of each travelers' organlzatlon.



Position

Director
Division Secretary

Europe

International Affairs
International Affairs
International Affairs
Program Assistant
Program Assistant

Asia/Oceania

International Affairs
International Affairs
Program Assistant

-8

For further information please contact

the staff members listed below:

Specia1ist
Specialist
Specialist

Specialist

Specialist

Latin America/Africa/Middle East

International Affairs
International Affairs
- Program Assistant

Mai]ing Address-

Specialist
Specialist

U.s. Department of Agr1cu1ture

- 0ICD/STC
McGregor Building

Washington, D.C. 202

* Responsibilities also include Algeria, Israel,

50—4300

Name

Richard Rortvedt

YACANT

Martha Steinbock (West}

John McAlpine* (East)
Mary Seamon {USSR)
Yvonne Johnson
VACANT

Jean Curran (Asia)

Stephen Hawkins - (Ocean1a)

A1ma ‘Bowman

Richard Hughes** (Lat1n Amer.)

LesTie Schuchart
Ruth Cherenson

* Responsibi]itiéslalso include Kenya and Zimbabwe.

September 1987

Phone

(202)653-7860
(202)653-7860

(202)653-7860
- {202)653-7860
(202}653-7860
(202)653-7860
(202)653-7860

(202)653-7860
(202)653-7860
(202 )653-7860

{202)653-7860
(202)653-7860
{202)653-7860

Office Address:

(Not Mailing Address)
2121 K. Street N.W.
Room 315

Turkey. and Cote d'Ivoire
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the commercial applications.
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| -]apan Is Racmg to Commerc1ahze New Superconductors

Discovery Prompts Franuc Research Effort; U.S. Response Is Measured

By STEPHEN KREIDER YODER
Staff Reporter of THEWALL STREETJOUBRNAL

TOKYQ-1In the corner of Prof. Shinichi

Uchida’s laboratory at the University of
Tokyo, across from the bottles of liquid

" nitrogen, Stands a bunk bed.

Until recently it was little used. Then,

. on Feb. 15, & University of Houston press

conference announced the latest break-
through i the science of superconducti-
vity, a development with potentially enor-
muous comnercial applications.

The Iab and its bunks here seldom have

. been empty since.

For three weeks Prof. Uchida’s 12-re-
searcher team worked around the clock,
seven days a week to duplicate the HOus-
ton results. Sleeping in shifts, they cooked
their meals in a tiny kitchenette while
their latest batch of experimental céramic
pellets baked in the lab’s kiln.

In other labs, in company board rooms
and in the offices of the powerful Ministry -

of Trade and Industry, or MITI, the Hous-
ton breakthrough has galvanized Japan.
Scientists, industrialists and government
officials have responded frantically, con-
vinced they ean, and must, walk away with
“When it
comes time to make something out of it,”

. - predicts Prof. Shoji Tanaka, who is Prof.
. Uchida’s boss, *“the Japanese will have the

upper hand.” . .

In the U8, by ‘contrast, the reaction -

has been more thedsured. Labs are busy,
‘but there isn't any nationally coordinated

_ drive for commercialization. Leaders in -

supercondiictivity research caution that
much Eciéfice remains to be done first.

" *“Yoil must keep in mind that the scientific
.+ scene is changing so rapidly that to decide
- (on specific applications) on the basis of
~iwhat 15 known today would be a mistake,”
--§ays John Armstrong, director of the re-
*‘search division at Intérnational Business
Machines Cotp. It would#lso be wrong, he

thinks, “to turn this mﬁ) a race between‘

East and West "

- role in industrial ceramics will Tielp'it g

Here in Tokyo, however, the race is al-

ready on, showing ence again the competi-
tive drive-and speed with which Japan can
seize on Western sciénce.

New materials that conduct electricity
at warmer temperatures with almost no
loss of power, have “opened a fantastic

“world of future industries,” says Masatoshi

Urashima, a MITI official. Because previ-
ous superconductors operdted only at ex-
tremely’ low end expenswe-to -maintain

Y"F"HE OBJECTIVE; says Japan’s leadmg
business newspaper, ‘is to organize industry

to get the jump on the West in applications and

commercialization for a huge new market.’

révolutioniary things are 'gcing to comé up
and a lot of it is going to come from Ja-
pan,” says David L. Keller, a technology
analyst with James Capel & Co., a British
securities firm. “The Japanese will dra-
matically lead the rest of the world.”
The Japanese government already is or-

ganizing that, Four days after the-Hagston .
bombshell, Jdpan's Science and Technol-
0gy Agency announce i rm a

resegTtH CONSOTInT ot - Japanese-tompa-

temperatures, the new materials make
economical the creation of tiny, superfast
compiters, magnetically floating trains,
long-distance power lines that don't waste
electricity and even appliances that use al-
most no power.

The discovery meshes with technologies
Japan has refined for years. Japan has a
train using superconductivity that is al-
most ready for commercial use, It travels

.at more than 250 miles an hour while hov-

ering five inches above a track on a mag-
netic cushion created by supercondueting
coils. Japan’s - shipbuilders, meanwhile,

-have spent $23 million to build a fast ship

propelled by superconducting magnets.
NEC Corp. and others already have pro-

duced prototypes of superconducting com-

puter chips; the West gave up trying to do

so four years ago. Such giant electionics . get the jump on the West in applications

and cominercialization for a huge new
;- market,” says Nihon Keizai Shimbun, Ja- |
pan’s leading business daily. The earliest :

concerns as Hitachi Ltd. ate supplying the

" West with millions of dollars of supércon-

ducting equipment. And Japan's leading

velop ceramic supereonductors. “A Jot:of

_nies, universities and government labg. A
week later, the consortium was in place,

including such industrial giants as NEC,
Toshiba Corp., Nippon Steel Corp, and Mit-

subishi Electric Corp. “*We've gathered all-
th%@%&&m&ﬁ%&mﬁn'
dﬁl_'_vﬁm_\lapan, says Koji Yamaguchi,

tifé agency official ovérseeing research.

“We need to get everybody together to
sharg T’ fgggation an oW to

MITI, the agency that picks and funds
national projects like the one that helped
Japanese makers dominate the memory
chip business, began moving on the day of
the announcement. It already is polishing

chips, called Josephson Jinetion devices,
partly because of the complicatiéns of
cobling with helium. That left NEC, Hita-

“cht and a MITI lab to refine the technology

with li
or all the government-inspired organi-
zation, Japan’s research labs didn't wait
for government orders when they heard
- the news from Houston last month.

At the University of ‘Tokyo, Mr. Uchida,

sat his researchers down in front of a large
periodic table of the elements. For hours
they debated which elements Houston
could possibly have used. While thiey were
still guessing, a rumor came over the
phone that the material was fluoFic. Stu-
' dents ran out and bought fluorinated chem-
icals. For three days they tried out hun-
dreds of combinations until they found the
rumor was false,

Acting on another-tip that the Houston’
material was darkbgreen, thé.researchérs
thixed all the plaasible chemicals that

would become green when fired, again
with no success. (The material needs to be
| fired further until it is black, they found
later.) Then a news report said a Chinese
: lab had achieved superconductivity at 100

: degrees Kelvin (minus 173 degrees Cel-

sius) using a ceramic with ytterbium in it
and researchers attacked that. The report
proved wrong—the element was yttrium.
(Ironically, the University of Tokyo lab
later found, by coincidence, that ytterbium

" works. The lab patented the discovery.)

up an existing feasibility study on a super- -

conducting power plant and plans to have
a working model built by 1992,
*“The objective is to orgamze industry to

application, reésearchers say, could be su-

' perconducting computer chips that would
enable creation of a shoe box-sized super-

computer. IBM and most other U.S. com-
panies abandoned research in 1983 on the

Finallty at 2 a.m. March 1, they got su-

perconductivity. ‘It was an other-worldly

experience,” says Prof. Uchida. They

“drank a toast and launched back into an-

other week of experiments, this time to

‘refine the resulting ceramic. On March 8
:they ‘announced -a purified form. On

i Wednesday the iab finally took a holiday.

Meanwhile, labs at Tohoko University,
| Hokkaido Universnty and a government re-
i search facility in Tokyo have burst forth.
with rapid-fire announcements of their ad-
vances in superconductivity. They and
.other labs have been snatching up the in-

gredients for superconductors so fast ma(

there are shortages. Suppliers have run ou




[ of Yifituti, for example, and labs must\ |
imit thiee weeks for orders to be filled. |

“The Real Thing’ .

Prof. Uchida's lab has been flooded by
calls and visits from companies, Sumitomo
Electric Industries Lid.
brought in some rudimentary wire made

from superconducting ceramic. Engineers |

from Toshiba, Fujitsu Ltd. and Hitachi
have visited the lab to keep watch on de-
velopments. "Company people have the
conviction that this is finally the real thing.

A Iot are starting to pick it up.... They |

see that superconductivity is a sure thing

and they want fo get on to application,”

says Prof. Uchida.

Of course, there is scientific and com-
mereial excitement in the U.S., too, but it’s
less frenetic and isn’t centrally controlled.
Scientists say indications of an incipl-

| 1986, when researchers at IBM’s labora-
! tory in Zurich, Switzerland, reported they
had achieved superconductivity in a new
class of materials, the metal oxide ceram-

and Chinese had confirmed the IBM dis-

jes. This galvanized researchers through- -
| out the world. By November, the Japanese .

researchers

ent breakthrough came as early as April

covery and by December, scientists in .
Hougton and at . American Telephone & -

Telegraph Co.'s Bell Laboratories were re-
porting important advances with the new
materials.
About 5,000 physicists jammed the ball-
room -of the Hilton Hotel in New York
| Wednesday night for an unprecedented
special session on superconductors at the
annual meeting of the American Physical
Society. They listened to the presentation
of 60 papers on superconductivity research
done largély within the last two o three
monmymmmm%m-
" | versitiefd dominated the progranr—Thiere
inghouse Electric Corp. and Exxon Corp.
as well as from Japanese, Chinese and Ca-
nadian scientists.

- The breakthrough
tdous excitement among Bell Labs scien-
| tists, says Robert A. Laudise, director of
! the - laboratories’ inorganic chemistry

 branch. “*Usually, research managers are -

#errreports from IBM, Bell Labs, West- ;

generated tremen- |

éaaching pecple to do this or tliat," *Mr. X

Laudise notes. “But in this case we had

‘people coming around from all differént

disciplines wanting to know if there was

E i T P R TR T
anything in this for iheir area,” he 5ays.

- Too Soon for Applicatiens

““We’ve had a lot of people going with-
out sleep,” Mr. Laudise says. But he.
agrees with IBM's Mr. Armstrong that it's
still too soon for anyone to settle on spe-
cific applications of the supercondiictors.
“We're not trying to make any specific de-
vices or systems,” he says.

Bell Labs researchers are, however,
trying to fabricate various superconduct-
ing materials into experimemial devices.
At Wednesday's APS meeting they dis-
played a superconductor in the form of a
flexible ceramic tape that cap be formed

- and then hardened into 2 shapé to fit a su-

perconducting device.
" Researchers at General Electric Ca.'s

‘big research and development center if-.

Schnectady, N.Y., agree that it's too soon
to jump into an industrial competition with
anyone, including the Japanese.

Jury Is Still Qut

“In the materials field, the events of the -

'last several weeks have been quite spec-

tacular, but in the applications sense, the
jury is still very much out,” says Michael
Jefferies, manager in the center's engi-
neering physics laboratory.

Until recently, the GE lab didn't have a
group of scientists working. on supercon-
ducting materials. “But we're now trying
to confirm and duplicate the results that-
are being reported,”” Mr. Jefferies says.

Guy Donaruma, vice president for re-
search at the University of Alabama in
Huntsville, says governmental agencies

and private concerns have shown a keen : -

interest in the university’s superconducti-
vity research, which duplicated the Hous-
ton breakthrough.

““Wherever I go around town somebody
buttonholes me and asks how we're coming -

_ along or when can we use this,” Mr. Don- - -
- aruma says. Some inquiries have come

from the space and defense related agen-
¢ies in the area, including the Marshall
Space Flight Center and the U.S. Army/__
Missile Command, he savs. .

Palo Alfo, CaNtWiiere Stanford U=~
ity recently announced a breakthrough - i
fabricating 2 superconducting thin film, |
eful in electronic devices, a news confer-
jice iasi week was packed with industry
ople. Several other scientists have called
for more information. for use in making a
superpowerful magnet used by geological |
researchers. Niels Reimers, director of |
Stanford’s technology licensing office, said,
however, that he hasn't been fielding many
industry inguiries. :

In Japan, however, companies that al-
ready sell conventional superconducting
wire to the U.S. have begun crash pro- .

i grams to commercialize the new discov:
ery. Fujikura Ltd. and Sumitomo Electric,
for example, say they have developed rudi-

.mentary wire out of the new ceramic, de-

- spite skepticism among some scientists
that the material won't lend itseif to wire-

. making. o

Like their U.S. counterparts, Japanese
makers temper their euphoria with warn-
ings that too little is known about the new
ceramic superconducior to tell when and =~
how the material will be commercialized.

Aside from possible problems in form-
ing brittle ceramic into wire, the new su-
perconductor stiil can’t handle enough cur-
rent to be used in heavy applications such
as power plants. Superconductors also
don’t work well with alternating current,
the type of electricity used in most of the
world's power equipment.

But Japanese labs are convinced they
can solve the probiems over the next sev-
eral years. Now that the West has made
the basic breakthrough, they say, the ball
18 in their court. "It will be difficult and

. .will take time,’” says Kasumasa Togano, a

government scientist. *'But that’s precisely
wéiere Japan's labs and makers have the
e e“) -

~Still, he and other researchers admit t\\
a twinge of hurt pride. “To be honest,
we're following in the footsteps of the
U.8.,” Mr. Togano says. “Here, again, the
originality is coming from ihe West, We/.
-.have a measure of sadness about that.’.

JERRY E. BisHOP IN NEw YORK
CONTRIBUTED TO THIS ARTICLE




SCIENTISTS’ MOBILITY, FY 1985
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Middle
East

' Central and
‘\)X South America

N
NIH Award Ptograms. / - e
To the U.S.:  International Rasearch Fellows Scholars-m-Resndance Exchangos

NIH Visiting Program Participants
From the U.S.; Senior International Fellows, Exchanges



,Couhtrz

Japan

Italy '
United Kingdo
India '
France

Israel

China, People's Rep.

Canada

Germany; Fed. Rep.
Australia

A1l others (65)

Total

TABLE 3

'NATIONAL INSTITUTES OF HEALTH
INTERNATIONAL EXCHANGE PROGRAMS
- DISTRIBUTION BY COUNTRY; FY 1985

Foreign Scientists

U.S. Scientists

to U.S. to Foreign Country Total
397 3 © 400
196 2 - 198
162 33 . 195
168 . 168
105 12 . - 117
104 2 106
92 . 92
81 11 92
83 8 91
52 4 .. 56
641 44 685
2,081 119 -

2,200




IRI ADVISORY

TO: IRl M'emﬁership :

'FROM: Jacob C. Stucki

Chairman _
Federal Science & Technology Committee _

Data presented by Dr. James Wyngaarden , Director of the Mational Institutes of
Heaith at the 1986 fall meeting in Boston, Massachusetts, clearly demonstrates that
NIH is greatly under-utiiized by U S. industry There are approximately 1,700
postdoctoral guest investigators at NIH at any given time; 1,000 of these are from
fareign countries, and 700 from the U.S. Of the 1,000 foreign guest investigators,
approximately 400 are from foreign industries, whie of the 700 U.S. investigators,
only 10 - 15 are from industry. Of those from foreign industries, approximateiy 100
are from Japan and 50 from West Germany. -

This under-utilization of this country’s best medical establishment by U.S.
companies and relative over utilization by foreign countries, could have a
significant impact on U.S competitiveness in health care, biotechnology, and
related industries. The following suggestions for incteasing U S. industrial
utilization of the NIH are submitted for individual corporations to consider:

‘There are many opportunities for industrial scientists to spend time (usually 1 year)

in the laboratory of NiH scientists. These opportunities would be appropriate for:
- New Hires, either prior toor very early in théif career at the company;

For “fast track” scientists who would return to their company with broadened.
~scientific capabilities or to research management assignments, and for

Senior industrial scientific staff who are making a career change, or who need
- or desire an update on newer approaches to thetr field of interest. '

Companies may fund collaborations with NIH. Such collaborations could be
initiated either by NiH or by industry, and typically would involve close interaction
over a project lifetime, posstbly 2 - 5 years. The Federal Technology Transfer Act of

- 1986, when fully implemented, will encourage such collaborations. Lab Directors

will be allowed to sign agreements granting exclusive rights to companies that
support the work. In addition, it provides motivation by returming all or a major
portion of the royalties to the lab, and at least 15% to the inventors, as personal
incentive for collaborations that result in patents which industry commercializes.

Corporate funding for other NIH programs is also encouraged These could include
general support of training in areas of mutual interest, and funding for summer
students or other similar programs. industry benefits by insuring MIH programs that
are important to them but inadequately funded, and increasing the general pool of
trained persons for recruitment by industry.

Please contact:

Dr. Jacob C. Stucki Dr. Joseph E. Rall, Deputy Director

The Upjohn Company for Intramural Research
Phone: (616) 385-7053 or _ National Institutes of Health
- . Phone: (301)496-1921 or
Dr. Robert G. Zimbelman Dr. Philip §.Chen
The Upjohn Company Assaciate Nirectr far Intramural Affairs

Phane: (616) 385-736 : Phone: (301) 446 1561




TABLE 1

NATIONAL INSTITUTES OF HEALTH
INTERNATIONAL EXCHANGE PROGRAMS
PROGRAM DISTRIBUTION; FY 1985

| Participants ' $ Costs
Visiting Program ' 1,403 Foreign $24,077,100
Guest Résearcher'Program . 558 Foreign -0~
Intl. Research Fellowships 100 Foreign 3,374,000
Senior Intl. Fellowships 46 U.S. 1,165,000
Eastern Bloc Hith. Sci. Exch. 20 U.S. 47,980
6 Foreign .
French, Swedish, Swiss, o
German and Irish Fellowships 49 Uu.s. 1,042,000
French CNRS Exchanges 4.5, 110,448
‘ ' 6 Foreign
~ Scholars-in-Residence 8 Foreign _ 476,697'

Total | 2,081 Foreign. - $30,293,225
| 119 U.S. :




TABLE 2
NATIONAL INSTITUTES OF HEALTH

INTERNATIONAL EXCHANGE PROGRAMS .
DISTRIBUTION BY GEOGRAPHICAL AREA; FY 1985

Geographical Foreign Scientists U.S. Scientists

| Area _ to U.S. to Foreign Country Tota]'_
"Europe . . 988’ 108 . 1096

East Asia & Pacific 636 | 8 644

N. Africa/Near East/S. Asia 321 - 2 - 323

Latin America & Caribbean 107 | 1 108
 Sub-Saharan Africa 29 | 29

Total 2,081 119 2,200




| © TABLE 1 |
* NATIONAL INSTITUTES OF HEALTH

INTERNATIONAL EXCHANGE PROGRAMS
- PROGRAM DISTRIBUTION; FY 1985

- Participants

| Visiting.Program. | 1,403 Foreign
Guest Researcher Program 558 Foreign
Int1. Research Fellowships 100 Foreign
Senjor Intl, Fei]owships' 46 U.S,

Eastern Bloc H1th, Sci. Exch. - 20 U.S.
6 Foreign

French, Swedish, Swiss, '

German and Irish Fellowships 49 U.S.

French CNRS Exchanges ” 4 U.S.
_ 6 Foreign
Scholars-in-Residence 8 Foreign
Total _ _ 2,081'Foreign

119 U.S.

$ Costs

$24,077,100
~0- |
3,374,000
1,165,0@0
47,980

1,042,000
110,448
476,697

$30,293,225




TABLE 2
NATIONAL INSTITUTES OF HEALTH

' INTERNATIONAL EXCHANGE PROGRAMS
DISTRIBUTION BY GEOGRAPHICAL AREA; FY 1985

Geographical | Foreign Scientists U.S. Sciéntists

Area to U.S. to Foreign Country | Total
Europe . 988 108 1096
East Asfa & Pacific 63 8 644
N. Afriga/Near‘East/S. Aéia 321 : ' | 2 323

V'Latih America & Caribbean 107 1 108
Sub-Saharan Africa 2 29
- Total 2,081 119 2,200




Country

Japan

Italy

United Kingdom
India

France

Israel ,
China, Peopie's Rep.
Canada

Germany; Fed. Rep.
Australia '
A11 others (65)

Total

TABLE 3

NATIONAL INSTITUTES OF HEALTH
INTERNATIONAL EXCHANGE PROGRAMS
DISTRIBUTION BY COUNTRY; FY 1985

‘Foreign Scientists

U.S. Scientists

to U.S. to Foreign Country -

- 397 3
196 2
162 33
168 -
105 12
104 2
92
81 11
83 8
52 4
641 44

2,081 119




workeff O”Lonn“orrounu'um ST
managers were denied overtime pay
and that cash and merchandise shoxt-
ages had been made:up by withhold-

PRTY o otk O
ouaatl
gy & \he ‘Ln;ted. Grated

o[ certainly a_landmark case tor the
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SCTENCE AND TECHNOLOGY POLICY

STATE-OWNED PATENTS SPREADING ABROAD
5y

Tokyo KOGYO GLIUTSU in Japanese Mar 86 pp 4448

[Article by Mitsuo Suzuki, director of the Japan Industrial Techmology
Association]

[Text] Why International Technology Cooperation Is Now Important

With a turnabout from the first oil crisis, the focus of world technolagy
development trend has been shifting toward lightness, thinness, shortness,
and smallness [micro] from heaviest, thickest, longest, and biggest [macro].
Countries in the world are fiercely competing for the development of high
technologies, amid the great surge of new technologies from the 1970's
toward a2 peak in the early 2000’5.

Emerging as advanced technologies are the technology for utilizing limited
sources of energy on earth, electromnics technology for fostering an informa-
tion society, new materials technology for bringing about metamorphic progress
in industries, and biotechnology with diverse potential,

The collapsing condition of the Japanese economy after World War II has
achieved a marvelous recovery through the support of technical assistance
from abroad and the concerted efforts of the people. As a result, Japan has
now established a high technology level worldwide.

While Japan has currently achieved economic growth through active industrial
activities based on high technologies, other countries have increasingly
bean seeking Japan's technical cooperation. Public opinion is taking root in
that Japan should further promote contributions intellectual to the interna~
tional society through technologies.

As regards technologies under such internatiomal circumstances, the recent
activities concerning technology transfer and popularization of the Japan

Industrial Technology Association (Inc.) (JITA) engaged in activities of jk<?
spreading state—owned patents of the Agency of Industrial Science and Tech-

nology (AIST) at home and abroad will be ocutlined (see Figure 1)
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Transfer of state—owned patentS'___'

' -(?ossessor of industrial
- ownership rights and expertise)

- Exclusive rights .
. . of execution

' (Holds exclusive rights to
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 Vech, Bl

. AIST)
Secrecy contracts Inquiries, royalty nego-
1 Option contracts tiations, etc., on option
License contracts and license contracts
A
[ Japanese and overseas enterprises | (grantees)

Figure 1. Technical Transfer System of AIST's State-Owned Patents

Activities of High Technology Interchange Missions

JITA has been sending missions to the various European and American countries
annually since 1983 to introduce AIST's state—owned technologies in support of
AIST and other quarters concerned. The dispatch of the missiong is part of
the technology interchange between Japan and the wvarious European and American
* countries, and is also In response to c¢riticism that Japan is not providing '
technology exports in comparigion with the enthusiasm for exports of manufac-
tured products. Among AIST's state-~owned patents, 20 to 30 themes, which have
been applied for industrial use by Japanese companies or those prospective
technologies are selected annually for overseas supply upon approval for tech-
nical cooperation by the companies involved.

Missions comprising top technlciansg or leaders concerned in charge of
technical development at such companies visited governmental organizations or
research institutes of major enterprises in the various European and American
countries to ascertain the needs of such countries (possibilities such as
technology transfer and joint development). From this side, technical pre-
sentation wag provided and at the same time relative discussions pursued.

Institutions visited by year follow:
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. 1983  Sweden .7  (state) STU (Swedish Technology Development Agency)

(private) ASEA Co., Volvo Co.
| West Germany :_'7 (private) Dynamite Nobel Co., Siemeus Co.
France e _-(state) CESTA (Advanced Technology System Development .
Dol " Center) .
. {private) Toulouse City Chamber of Commerce and
. Industry :
1984 'ﬁnited States  (state) Raleigh North Cafolina——Research Triangle

Park (research consortium)
{private) SWRI IITRI, SRI (all nonprofit think tanks)

Canada '(provincial) Mbntreal Urban Community (research
o o . 'consortium)
1985 Sweden (private) IDEON (research consortium)
: ' (private) SKAPA (creative technology exhibit)
‘Ireland {state) IDA {(Irish National Research and Develo?ment
i T ‘ Agency) :
Britain . (state) BTG (British Technology Group, formerly NRDC)

(private) Berkeley Tech Mart "85

France (state) CESTA )
' : " (private) Rhone Poulenc Co.

West:Germany (private) Bayer Co.

Fortunately, the dispatch of the missions over the past 3 years has resulted
in steadily spreading state-owned technologies abroad due partly to the dctive
cooperation of domestic licensee companies and various foreign governmental
organizations and overseas companies. Among the themes presented, some con-
crete results are beginning to emerge, such as supplying information and
samples, to include possibilities for future technology transfer and joint
development, and the/conclusion of secrecy contracts,

Table 1 shows typleal technologies presented by the past three missions. A
few examples among overseas responses to the missions were the request from
Martin Marietta, a2 major U.S. enterprise, for a supply of several tens of
kilograms of high-performance electromagnetic wave shield materials on a
sample basis, Kuraray Co. and two other companies are now conducting experi-
ments for practical application of the materials under the guldance of AIST's
Industrial Products Research Institute, General Motors Corp. (GM), a major
U.5. automaker, Alcan Canads Co. of Canada, Hinkley and ICI of Great Britain,
and many other companies have shown Interest-in revolutionary fine ceramics
processing technologies, and negotiations for a contract are now underway with
a certain company. The ceramic technologles involved are the ceramics-metal
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Table 1. Technologies Introducad Abroad Through State-Ouned Patents .
Category Title of technology Tnocitute that made discovery Yedr introduced

How High~performance elactromagnatic shisld marerial " Industyial Produccs Research Iastitute 1983 1984
waceriale Coramice-matal bondiog Osska Hatjonal Tpduacrial Ressarch - 1984 1985
Ceramica-ceramics bonding R Testing Inscituta (NIRTI) .
Zirconia sinter . Hagoys WIRTI ) . . 1983 - . 1985
Easy-to-minter alumina " " . 1984
Lubricating ageat for die~casting, forging Opaka NIRTT. ) . . 1983 . 1984
Lanchanum-chromats for heating Daikoshi NIRTI . 1983 N
Carbon-ceramics compound " Kyushu NIRTI s 1984
High~performancs pitch carbon fibar " " ) 1983 1984 1985
Ultrahigh-molacular polyathylena gel yarn : ) Rescarch Institute for Polymars and T 1984
Taxriles : .
Hydraulic injectioa plastic wmolding . " 1984 )
liigh-flux precision filtration mambrane and ita syscem National Chemical Labovateorxy for =~ | 1983 - 1984 1985
. : Industry, Kyushu NIRTI, Osaka HIATI : .
Phococroselinkaga polyner and screen printing . ) Resgarch Institute of Polywmars and 1983 1984
Textilaa
Gaw separation using polyinide hollow fibar Harlonal Chamical Laboratory forIndusexy 1585
Ion exchange fiber and rare earth meral separation ! Ressarch Inetitute of Polymers and :
. . Textiloes ;. 1983 - 1984 1985
High-performance deodorant . Hational Chemical Laboratbry for Industry 1983
Biotach=- Production of oils and fats by mycosis . . Matlonal Chemical Laboratory for Industry 1983 )
nology Prpduction of gamma linolenic acid by mycosis " 1984 1985
Lo . Production of heat-resisting lipase and diassclution of oils and fata Fermentation Reazssrch Institute - 1984 1985
w High-performance cellulase . " 1984
Solidificacion of oxygen by uwltrafine fiber carrier Regenrch Instituts of Polymers and 1985
Textiles '
Solidificarilon of oxygen by photocrosslinkable polymar " 1985
Production of fry feed from alcohol fermentation wagtes FPermentation Regearch Institute T 1945
Artificial joincs Machanicsl Engineering Laboratory . 1985
Electronics High-parformanca amorphous silicon sclar battery Elecrrotachnical lLaboratory 1984 1985
Semiconductor magnecic sensor and Lts applicatrions " 1984 1985
Assepsuent of amorphous silicon manufacturing process under .
CARS syscem " ' ) 1985
ICTS system for detecting crystal defects " ' 1985
Nonvolatile semiconductor memory with floatring gate " . 1985
High-output GGG laser " ) 1985
Optical disk pickup (SCOOP) " . 19858

Magnetic garnac film for optical IC " 1983




bonding and ceramics-ceramics bonding where research for practical applica- .
tions is being conducted by Sumitomo Cement Co. and Daihen Corp., respectively,
under the guidance of AIST's Osaka Industrial Research Institute. Negotia-
tions are also underway with (Reuter) Gas Werke Co., a major West German
pitch processing company, concerning technology to manufacture high-performance
carbon fiber now being developed for practical application by more than 10
companies, including Nippon Carbon Co. Regarding lubricating agents for
forging and die—casting, Hanano Shoji (Inc.) has completed development of
manufacturing technology, and is now being made practical with a large amourt
of samples being supplied abroad for testing, while Great Britain's (Fuoseco)
is seeking technology cransfer. _

4
In addition uot only enterprises, but also Britain's BTG (R&D agency) and
France's CESTA (advanced technology center) are requesting long-term, delib-
erative cooperative relationships with JITA missions, and are showing an
active stance toward future technology interchange with Japan.

Progress in R&D of those technologijes have been conducted by research iInstitu-
tions under AIST's umbrella with the cooperation of private-sector companies.
Behind-the-scene movements concerning technology transfer through various
channels have also been observed, and attention focuses on future developments.

Technological Transfer Based on Trusting Relationship ‘

"The more information is assimilated, the.more its essence 1s Improved,” is a
wise statement about data bases by Tokyo University Professor Hiroshi Inose,
last year's Cultural Merit awardee., In technology transfer, too, a certain
preparatory period 1s initially required for the exchange of techmologies and
related information and establishment of a relationship of mutual trust
between the provider and the receiver of technologies, The first problem in
negotiating transfer of state-owned technologies abroad is that it takes con-
siderable time to establish such relations of trust. Perseverance is required
as In an extreme case where the party completely lacking information mutually
about the other party begins from scratch. In addition, based on relations
of trust, the supplier and receiver of technologies must seek terms on con-
diticns which will mutually benefit both sides from a long-term point of view.
Under such circumstances, recent trends for the future technologies or in
exploring new areas such as cross-licensing and other forms are increasing.

Next is the establishment of relations of trust regarding protection of patents.
The state-owned techmologies to be definitely transferred abroad at present

are basically on condition that the technologies Involved are patented in the
recipient countries. Accordingly, it is important that such technologies are

fully protected under the recipient countries’ patent system and in the opera—
tion thereof.

In the various countries visited by JITA's advanced technology exchange missions
in the past 3 years, hardly a problem occurred due to the high reliability of
the patent protection measures. However, of late, Japan has been strongly
urged to expand technology transfer to the newly industrialized countries

(NICS) and developing nations. The problem of patent protection in those
countries will therefore be an issue to be resolved in the future.
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' _ Case I . - '
| AIST, National Research Institute j—————1 Licensing of basic patents]

[ Basic patents |
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| Engineering knowhow | o Granting licenses
\—— New products Case LII Purchasing of new products
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- turing and processing methods
for high-technology produacts

Figure 2. Technology Transfer of State-~Ouwned Patents
Abroad .

Four Cases of Technological Transfer and Procedures for Tramnsfer

Transfer of state-owned patents has various backgrounds depending on the tech-
nologies involved, which is not easy to generalize into ome format. However,
it can be classified roughly into four cases as shown in Figure 2.

Case 1 1s the licensing of basic patents owned by the Agency of Industrial
Science and Technology znd of patents jointly owned by the national research
institutes and private companies. Case II involves providing all the infor-
mation necessary for commercialization ranging from basic patents owned by the
AIST to related patents, manufacturing know-how and product specifications)
atc., possessed by the implementing Compaties——-in other words, the complete
transfer of technologies. Depending on circumstances for the suppliers and
the recelvers of technologies, Case II can be subdivided inte four types,
i.e., cross-licensing mutually between companies, joint development by both’
companies for furtherance of technologies involved, establishment of joint
ventures between companies based on mutual agreement and conditions for local
production and sales, and the unilateral supply of all the technologies to the
other country's enterprise in exchange for payment of certain remunerations,




In Case III foreign companies purchase products of technologies involved from
the contract-implementing firms of Japan and use such items as a basis to
develop new processes or new products. In Case IV foreign companies produce
and process products on a countractual production basis, using high technolo-
gles developed from basic patents owned by the AIST. For example, one plan
now under negotiation is the contractual production of special parts by a
foreign enterprise using the "ceramics-metal bonding technology."

. Table 2. Procedures for Technology Transfer

- First stage 'Providing secret information and samples necessary
Secrecy agreemant for assessment of technologies involved
. :
Second stage _ _Technical information including Imow=how, etc., “
Option agreement data regarding economical phase, and samples cor
' . marketable products necessary for feasibility study
Third stage A1l information necessary for practical applicatlon
. License agreement . of technologies :

Procedures for granting licemnsing of state—owned patents abroad are basically
identical to those in Japan. The first stage, as shown in Table 2, is to cope
_with clients when they seek more detailed information and samples to be fur-
nished so as to determine the industrial value concerning the nature of the
technologies. In such case, if necessary, a secrecy agreement is concluded
before providing them. :

The second stage is for coping with cases where further concrete information
beyond the first stage is sought by the clients such as information about -
economical feasibility, information concerning marketing and technical .
information to determine the industrial applicability of the technologies,
as well as providing samples on a commercial basis, etc. Usually in this
stage, information is furnished under an option agreement on the assumption
that technologies involved will be applied for industrial purposes.

: The third stage 1s the execution of technology transfer under a license

‘Eﬁfguagreement in which the contract discloses gllrgechnical information necessary
for the application of technologies and the natiire o € patentd, _
For the Future

Japan is a small country in terms of natural resources, emergy, and food, but

" is substantially rich in intellectual resocurces. Using these resources, the
country has accumulated industrial property and other technology assets since
the end of the last war, making itself ome of the leading technology-oriented
countries in the world. Such intellectual assets will continue to serve as a
bargaining power for Japan.
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However, today's accumulation of techmology assets has resulted from the intro-
duction of technologies from advanced countries in Europe and America, and
efforts for creative technology development. Moreover, in the background of
facilitating Japan's introduction of technologies from European and American
countries is the sense of trust whem Japan was furnished technologies, being

- accustomed to assessing fair wvalue of new, superior technologies which fur-
thered the understanding of patent protection,

Meanwhile, Japan has been strongly criticized by wvaricus countries in Europe
and America for its huge trade surplus stemming from expanding exports of
manufactured products. Of course, free world prosperity lies in orderly
exports and Imports under the free trading system. However, Japan's export
of its abundant intellectual resources, resulting in a surplus in the tech-
nology trade balance, would not create trade friction, but would rather con=-
tribute to the development and revitalization of the world economy. The con-
ditions to smoothly transfer techmologies overseas are as stated above. The
three issues of relations of trust, mutual benefit, and patent protection have
been proposed. However, these problems in the case of NIC's and developing
nations are such that environments are yet to be sufficiently regulated. It
. 1s extremely important that Japan mutually cooperate in resolving these prob-
lems for future Intermational cooperation.
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- leaving a trace of adhe- © - ¢ .
* that it’s hatd to imag- . ..

_ without them. In-
deed, 3M's Post-it 7

. the late 1960s by Spencer Silver, a

Hosk little yellow -
1 pads whose pages

" cling to reports ‘
and telephones and . -
kitchen walls without

sive are such a natural ;-

ine how we got along -

notes have turned ¢
out to be one of =
the marketing
wonders of the .
decade. R
Yet virtually at every turn, ex-
perts lined up against the idea. For
the individuals behind the project,
it was a lonely struggle. And had it

not been for the good sense-of - Pe 1 S A
secretaries (they instinctively knew .~ \ Op e :

“the idcal was a winnf‘r) and ais3M R 5 ¢ "4 .4 |
" chemical engineer who was alsoa B hl d dl -
choir member (he needed a sticky C N B C

paper to mark songs in his hymnal),

" this idea might never have madeit - V ‘/Onders

. to the marketplace.

© Condensed from
_ _,“Bmmanounnst” _
" Joun M. KETTERINGHAM; PH.D.
_AND P. RANGANATH NAYAK, PuD. - -

Creative Moments
Tue ApHESIVE was spawned in

chemist in 3M’s Central Research -
Laboratories. Silver was working - -
with a new family of: pressure-

sensitive adhesives. Knowing that "~~~

. science is one part meticulous cal-
_-culation and one - part - “fooling

around,” Silver tried an experiment -

" using an unusual combination of -
_ ‘these adhesives.

The material that resulted was
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not “aggressively” adhesive. It
would create what 3M scientists call

“tack” between two surfaces but -

.- 'would not bond tightly to them. It

" ‘imay not have been very sticky, but
Silver got very attached to it.

. Silver presented his discovery to
. others at 3M, but they were look-

" ing for a better adhesive, not a
. worse one. And Silver wasn’t sure
'?xactly what his could be used
Cfore. .

. From 1968 through 1973, he qui-
" ey campaigned to capture the
~.imagination of his colleagues. He.

went to every division at 3M that
might be able to think up an appli-
cation. Most of his colleagues said,
“What can you do with an adhe-
sive that doesn’t hold?” But no one
said to Silver, “Stop wasting our

‘time.” :

In fact, it would have violated

- deeply felt. ﬂrinciples of the 3M
. Company to
_Eroicct. As long as he performed

ave killed Silver’s pet
is -assigned duties, there was no.
reason to discourage him. .
Silver hoped to find someone

- with a problem to match his five-
- year-old solution. That person
" turned out to be Arthur Fry, chem-©

ical engincer, choir member and

~ occasional mechanic.

“One day in 1974, while I was
singing with my choir, I had one of

" those creative moments,” Fry re--
* calls. The sliis of paper that he
-used to mar
“ hymnal would inevitably flutter

his place in the

to the floor or disappear into the

book. Fry thought, If I had a little

- assemb

What Silver and 3M had not
realized in five years, Fry realized
in a flash. The primary application

of the adhesive was paper to paper. - . : |

He took the baton from Silver's
weary grasp and carried it over a.

jumble of discouraging hurdles. -
Mechanical engineers said he.
couldn’t uniformly apply the adhe-

sive to Ya r. Fry said he could and .
ctﬁl small-scale machine in
his basement that did. -

Within two years 3M produ-:':ed.. =
“more than enough Post-it note pro--
‘totypes to supply the company’s

main offices. The employees be-

‘came hooked, but their enthusiasm
did not impress 3M’s marketing -
people. Their four-city test indi- ,
cated the concept was hardly 'a - -
. sure winner. Geoff Nicholson, -
Fry's- boss, knew that the notes
were something you had to wse to' -

appreciate. o .
Nicholson had limited power to-

Emh Post-its outside the company,

" but he did what he had to do. He =~
went to Richmond, Va., one of the .

test cities, and dragged his boss,

Joseph Ramey, a division vice presi-

dent, with him. Up and down the "~
business district they introduced - - -
“themselves in offices  and said, - -
“Here, try this.” Ramey had gone -~
‘with Nicholson because he liked
him, not because he liked Post-it.
“notes” chances. But the recipients’

positive reaction was all the evi-
dence he needed. a

If there is a secret to break- - i

through at 3M, it is that the values
, I35
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of individuals are put above the  Using old grocery bags as pat-

wralismn y M
values of the corporation.

Competitive Response .
FooT TROUBLE AND ATHLETES have

* been associated with each other

from the time of Achilles’ infamous

heel. In the 19508, jogging in the
uncomfortable shoes that were
* available hurt-~a painful fact that
might prevail today if not for the.

efforts of a stubborn man in Eu-
~ gene, Otre. His name is Bill Bower-

man, and he helped invert the

_modern-day running shoe, fashion-
-ing with his own hands prototypes
‘of the comfy footwear seen every- -

- where from Wall Streetito Big Sur.

As. the head track coach at the .

" University of Oregon, Bill Bower-

man knew- that athletic shoes
weren’t very good. So he designed a
lighter shoe with better support

and traction and sent the design to -
‘leading sporting-goods companies. .

They all turned him down. _
The rejections brought Bower-

_ man face to face with his own

philosophy of “competitive :re-

- sponse.” He had taught his athletes

to value competition not so much

for its prizes as for its intellectual
and spiritual demands. When you

lose, you obtain information that

" helps you next time—more knowl-

edge about yourself, as well as the

~ opposition,

The competitive response to

". Bowerman’s problem was: “If you .
" can't find someone to do it for you,
‘learn to do it yourself.” So he be-

came a shoemaker.
136 '

“devotes
track meets. But slowly, as Bower- .

_terns, he kept drawing, cattingand
- . shaping until he got the best design. .
.. Eventually he made his first pair of

track shoes—sleck 'and light. And

his runners won in his funny-look-~ :

ing, handmade shoes.

. One of Bowerman's athletes, .
_Philip Knight, believed athletes’ -
would embrace the superior shoes -
if he could find a manufacturer. .

But who? ‘Bowerman had been

turnied -down by the American.
- companies he had approached. -
In 1962 Knight traveled to Japan -
‘and called on Onitsuka Tiger, at” - =
that time one of Japan’s best manu-:
- facturers of athletic shoes. Tiger
made Knight an offer: they would .
manufacture shoes of his design

and Knight's company would

their sole distributor in the United
States. Knight hurried back to-

America desperately in need of

$1000 to cover the first orderanda. = - -

company. :
The company came together

“over Bowerman's kitchen table. -

- And just over a year later, a ship-~

ment of 200 Bowerman shoes ar-- -

rived in Oregon. - -
It was a shoestring operation at - . -

first, with Knight and Bowerman - -

working part-time and a small but
dg team selling out of cars at

man improved his shoes—adding

features such as the heel wedge, -
nylon uppers and the “waffle”

sole—the mystique of their product

grew in the running world. Bow- [

erman and Knight were poised to

lished a separate distribution net-
work in the United States. Within

24 hours Knight was on a plane to -
-Japan. In 30 days he had lined up a
. ‘new. manufacturer. And today the

company does $goo million in busi-

" ness a year. Its name? Nike, after
- . the Greek goddess of victory. . -

Bowerman, Knight and the

- . Nike team would not even contem- .

plate defeat. Bowerman conveyed

L - to Knight, and Knight conveyed to -
. others, that a shared commitment

requires outstanding individual
performance and a willingness to

. contribute that performance to the
-group. By beating every other team
_in the country repeatedly, Bower-
man proved this to his runners. .
Knight  showed that it could be.

done in business.
| ‘The People Factor .
‘As a sTupeNT at Yale University,

" Frederick W. Smith was captivated
with the idea of overnight mail-

delivery—a - rather revolutionary-
ideain the 196os when highest-
priority deliveries required up to
three business days. Airports.would

“act as hubs and truck routes as

spokes. All day, trucks would gath-
er parcels from businesses. At the
end of the day, they would head to

the airport, and a plane would fly

the parcels to a bigger hub in the

198y " PEOPLE BEHIND THE WONDERS .

- ride the crest of the fitness move-
. ment about to sweep the country.
.. Then the bottom fell out. In 1972 -
* Onitsuka Tiger cut off all supplies
to their company. A court case -
confirmed that Tiger had estab- -

center of America. There all the

. planes would be emptied, the pack- - :

ages sorted, and the planes reloaded -

and flown back to where they had
come from. :

a paper submitted to a business

professor, who gave him a medio-

cre grade—interesting, he said, but
not feasible. Smith grew more sure
of his idea as the “experts” told him
it was silly. He knew that if people
had overnight delivery, they would

“come to depend on it. At age 21,
however, Smith had few of the .’

personal tools necessary to pull to-
gether such a large enterprise. -

- The leadership experience he .
‘gained during the Vietnam war
would change that, Smith learned :

the importance of conveying respect

tosubordinates and the imperativeof

taking care of your people.
He also learned to value flexibili-

ty of intellect. Smith had seen men -
“die because commanders could not.
. .or would not deviate from a plan
- even in the face of the unexpected.

- And he had seen common soldiers -
respond spontanecously to crisis. . -

“Give ordinary people the chal-

lenge and they will rise to the occa- - -

sion,” he concluded.

Smith knew that as his company
faced crises, he would not always be

available to handle details. He was

going to depend on other people for - |
that, and he needed the right peo-.
ple=-more than money or planes. "~

Arthur C. Bass, who was with

Smith developed this concept in

‘the firm at the start, summed up PO
‘Smith’s leadership: “He brought .
‘ ' a7
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together people who were proud of
what they were doing. Whether in

- atruck or a'plane or in the hub, you

‘were alone out there, but everybody

- was depending on you—and you

had to come through.”
His fledgling enterprise could
have foldcg
March 12, 1973, when its airplanes
first flew into its national hub from
all over the castern United States—
with a total of six packages. The
company might well have folded at

" the end of April 1973, when its
-accumulated loss was $4.4 million.

It should have folded in Septem-
ber 1973, when a series of multi-
million-dollas loand fell into
default. (Smith sent a memo to
employees: “With the most pro-
found regret,” we would like to
request . . . that you not cash or

- deposit- your payroll check- until

next Monday.”) .
As Smith’s company fell $30 mil-

lion in debt, his investors staged a

coup, replacing him as head of the
company with a former Air Force
general. Smith fought back and

regained the firm within a year.

Bankruptcy was a reality that

 threatened everybody—the boss and
workers alike. And when everybody -

had to deal with finandial crisis, it
didn’t seem so awful. Everybody in

- the company was an entrepreneur. -
Once a courier set out on his.
rounds, he was expected to pick up
" packages on time and get tﬂ

em to

READER'S DIGEST

the airport; nobody asked questions -
-as. long as the driver made it
ﬁ There are stories of couri- .
ers 5o committed to their mission
that they pawned their watches to -

on “opening night,”

throug

buy gasoline.

Recalls Tucker Taylor, a former
. employee: “The fact that the com- -
cﬂdn't have any money wasn't -
really important—this was the great
experiment! We were going to
prove it could be done dnyway,” .

. Today Smith's .company—Fed-
eral Express—is a multi-billion--
dollar business, Its Memphis hub is -
- a mechanical fantasyland with over
40 miles of conveyor and 4600 em-

ployees who handle more than -
‘ﬁgo,ooo packages in less than 214 .

urs. It is one of the most extraordi-

pan

nary business successes of our time,

SIGNIFICANT BREAKTHROUGHS—the

. creation of a unique adhesive or a
revolutionary running shoe or an’
 ingenious system to distribute mail—
- are more like works of art than -
commerce. And these innovations' -
sometimes must be passed like a .~
_ baton from person to person, with
cach lending the concept different -

talents. :
Along the way these people face

resistance and skepticism. But they .
respond with tenacity and un- -
bounded energy as they take their

breakthroughs to the market-

place—where the fruits of their per-

sistence can touch us all.

. } 3 '!i__*‘@.___..o' . . ‘ .
e bird a nest, the spider a web, man Sriendship. " - _Witliom Blake -

*Through self-management and private

‘   ownérship, residents of some of the country’s :

_worst public-housing projects have broken
- - the cycle of crime and _d'ependency.

o UpFrom o

- PublicHousing

. BY MARTIN WOOSTER AND
Joun Funp

ing project is a monument to
despair. Built by the federal
government nearly three decades
ago, its four high-rise buildings

: IN St. Louss, the Vaughn hous-

. look out over. ugly vacant lots. Its .
brick walls are covered with graffiti

and drenched in urine; -its play-

_grounds ‘are overgrown .and lit- -

“tered. Dozens of young men loiter -

" in the project’s trash-strewn yards,
..~ making drug deals or playing end-
- less games of basketball,

Cochran, another St. Louis pub—

o .lic-housing complex, is even older. -
- Buit its 12 buildings, home to 3600,

“are well-kept, securely guarded

- and have freshly trimmed, spacious

yards. Its apartmients are newly.
painted and full of well-maintained

... appliances and furniture.: Most of -
" its teen-agers are in school. )
- Although the projects are only

-Housing  Authority. Cochran is:
-managed by the people who live -

there. -
Most government-subsidized
housing projects in inner cities re-

semble Vaughn. Unlike private - -
landlords, public-housing authori- = -
_ties have little financial incentive to
“keep up their properties. And un-
like homeowners, tenants are limit-
“ed in their ability to make their
- apartment complexcs livable. But
in city after city—aided by founda- -
tions, corporations and federal

grants—public-housing tenants are

 taking the situation into their own . -
hands. As they learn self-reliance;.
their neighborhoods are becoming- -
islands of safety in a sea of urban -
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eight blocks apare, they look as
different as East and West Berlin.
‘The reason: Vaughn is managed by
a government agency, the St. Louis -
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SUMMARY: This much has not changed: The Pentagon keeps a short -
" leash on those who wish to export technology, and measures are being
directed at keeping U.S. companies competitive with foreign firms. Yet
‘" advances in high technology are increasingly being made through

% cooperative Intemational efforts. The United States is finding a major

challenge in balancing two essentlial, oft-conflicting interests:
selllng U.S. products ahroad whlle maintalning natlonal security

he first shot in the super-
conductor revolution was
fired by two European sci-
‘entists working fora U.S.-
owned muitinational firm
in Switzerland, Some-
ime, somewhere, some-

- one rmght sort out the tangled génealogy

-§
%
2

- of that first discovery — and the dozens of
offl ' breakthroughs all over the worid that have

followed it in the past few months. Butright
¥ now it seems pointless. Americans, at the

present moment — at Paul Chu's lab-
oratories at the University of Houston, at
‘Wayne Stare University in Detroit, at IBM’s
research facility near New York — hoid
sway in the superconclucnwty race.

Butin a few months' time the pendulum
might well swing toward Japan, where two

-special superconductor committees have

already been set up by the government's
* Science and Technology Agency. Or per-
haps it will swing to Western Europe,
where scientists and engineers have been as
consuried by the promise of superconduc-

Workers from the United States (left
and center) are trained at a compact
dise factory in Kawasaki, Japan.

tivity as their counterparts elsewhere .
There is little geographic logic to the

pace of scientific discovery. New break-

throughs flow quickly and easily through
national and political barriers, with endless

‘and confusing permutations. The next fron-

tier in superconductivity could be explored
by a Japanese graduate student working for
a U.5.-funded Jab at a European university.
This is a world only sc1ence can conjure, 2
world without borders.

‘When the new realities of superconduc-
tivity pass from research laboratories to

private industry in the next few years, there-

is littie doubt that the United States and
Japan will lead the rest of the world in
commercial exploitation. But separating
the efforts of the two, and definmg pre-
cisely what their leadership actuaily en-
tails, may prove as difficult then as it is
now, The U.8. chemical giant Du Pont Co.
employs 180 scientists at a lab in Yoko-
hama, Japan, International Business Ma-
chines Corp. has thousands of researchers
at facilities in Tokyo and Yamato City. On
the flip side, Japan has thousands of grad-
uate students in U.S. universities, sponsors
millions of dollars” worth of research at
them and puts up still more millions ir
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Products tj'f borderless venture gf:ital: U.S._de , under deal with General Motors; IBM Pavilion in Japan

venture czpital for American hlgh-tach
companies,

New cross-hccnsmg -and joint venm

ents between Japanese and U.S.

_ ﬁm:sa:en.achedatad:zzymg ace. Gen-

eral Motors Corp. and Toyota Motor Corp.

- make cars together in California. Texas In--

struments Inc. makes advanced microchips
in Japan. 1].S. electronics giant Motorola
. Inc. swapped secrets WJth Toshiba Corp
late last year.

" s more and inore high-
tech firms implement
such strategic alli-
ces,” Lenny Siegel,
editor of Global Elec-
u-omcs newsletter, says,
“competition . .. will
be less between the U.S. and Japan and
“more between transpacific corporate alli-
ances, each containing one or more Amer-
ican and Japanese firms.” What's the like-

liest -scenario for superconducting mi-

crochips? 'y a mixture of Silicon Valley
technology, Japanese manufacturing know-

- how and international venture capital,
Twenty and 30 years ago it was true that
. if a government made an investment in
research and development, or in the coun-
" try’s scientific base, it could be reasonably
sure of reaping the benefits itself. That is

_ 0o longer true. But this does not mean that -

in today’s global environment individual
" governments have given up on high-tech
policies. In fact — and this is the paradox
of the internationalization of science and
technology — the demands of the new
world economy have made the countries of
the developed world pursue their national
strategies more aggressively than ever be-
fore. Not all of these nationalist strategies
will work. Some will simply be the product
of reflexive protectionism or of nativistic
fears. But there remain, even in a global-
ized economic environment, legitimate

10

areas of individual government action.
Finding those, and striking a balance be-
tween national interest and international
competitiveness, may well be the principal
political challenge of the 1990s,

‘Why has Tokyo stepped in to coordinate
research and commercial actvity sur-

‘rounding the superconductor race? “We are

working to assure that all this will not be
just a fad) explained Mitsuig Chiba of
Japan’s Science and Technology Agency.
“We want it to be a solid, feet-on-the-
ground campaign.” Officials in Washington

publicly shy away from advocating so bold

an exercise in govermnent management.
“We have a secret-weapon that will over-
whelm {the Japanese] process,” said Wil-
liam Graham, head of the White House
Office of Science and Technology Policy.

~ “We call it the free market. It's far bemer to
let industry make the investment decisions

for profits and to let povernment devote its
resources to the basic research and under-
pinnings

But Graham's words behe a federal ef-
fort as pragmatic and.interventionist, in
many ways, as Japan’s. The U.S. govern-
oaent has $29 million earmarked for super-
conductor research this year, with much of
that going to federal labs and Defense De-
partment offshoots — such as the Defense
Advanced Research Projects Agency —
which have always worked closely with
private indusiry. In the air in Congress is
talk of a special superagency to coordinate
industry activity in certain high-tech areas
and dole out research money, Frank Press,
president of the National Academy of Sci-
ences, expresses a common natonalistic
sentiment: “Superconductivity has become
the test case of whether the United States

* has a technological fumure. That future de-

pends on our ability 1o commercialize our
scientific discoveries. If we Jose this battle,
it will wound our national morale”

This idea of an affirmartive national pol-

icy — what Harvard Iecohonﬁst' Robert

_Reich calls “technonationalism™ — does

not always sit easily with the realities of the

. modern world economy. Reich says that

many of the measures suggested and im-
plemented in the past year in behalf of U.S.
“comnpetitiveness” actually are unworkable
or even absurd in the light of the worldwide
diffusion of science and technology.
Suggestions have been made m Con-
gress, for exampie, to increase federal re-
search and development funding for var-
ious scientific and industrial endeavors on
the condition that those resources be lim-
ited 1o U.S. engineers, scientists and com-
panies. But what, in the age of the swategic
alliance, is an American company? What

-if a U.8. citizen is working for a Japanese

company? In 1984, roughly 2,000 scien-

tists: and engineers immigrated to the
‘United States from the developed world.

Some of them are-in the Staes only on
temporary visas; most are not yet U.S.
citizens. Would they qualify?

It makes litle sense to base public
policy on technonationalism, Reich ' ar-
gues, when our institutions are organized
on a global model. Nor is it in America’s

long-term interest to bar foreigners from .

the fruits of its research and development.
Technology is not a “scarce commeodity,”
Reich says. “Rather than guard our techno-
logical breakthroughs, we should leamn
how better t0 make use of breakthroughs
wherever they occur around the glol

He has a point, but the fact is that in
many cases the United States has litile
choice but to follow technonarionatistic
policies. As William Schneider jr., under
secretary of state for security assistance,
science and technology, has put it, trade
policies “cannot be divorced from our
broad political security objectives. . . . Our
economic policies must support our key
objectives of deterring Soviet adventurism,
redressmg the military balance between the
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* Graham: Benefits of a free market
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West and the Warsaw Pact and strengthen-
ing the Western Alliance.”

The cost of the U.S. position as the
military leader of the West has always been
aneed to sacrifice economic goals to sirate-
gic or national security considerations. Not
surprisingly it is the Pentagon, not protec-

tionist businessmen, that has been behind

muich of Reich’s technonationalism. In Jan-
uary the Defense Science Board, a Pen-
tagon task force, released a report titied
“Defense Semiconductor Dependency” a
worried jook at the U.S. semiconductor
industry. The task force saw the globaliza-
tion of the electronics industry as a serious
military problem, in that dependence on
outside suppliers could threaten Pentagon
access to leading-edge technology.

This was not so much of an issue in the
early 1960s, for exampie, when the United
States imported only about 5 percent of its
gross national product and exported only
about 9 percent. But in 1984 those figures
were 30 percent and 25 percent respective-
ly, and the Pentagon finds itself dea]mg
with 2 world technology market increasing-
ly beyond its control. Forty percent of the

- elecronics in U.S. weapons systems comes

from Japan, and by the early 1990s, ac-
cording to some analysts, that ﬁgure will

" top 50 percent. “Ten years from now Japan

will have a separate indusirial base, one
perfectly capable of carrying on without the
United States,” says Michael Borrus of the
Roundtable on the International Economy,

a research group at the University of Cali~
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Reich says United States should use breakthroughs “wherever they ur.”

. fornia at Berkeley. *At that point reliance

on Japanese technology may not be the best
idea for the United States.”

The Pentagon does not want a global
economy that puts U.S. interests at the
mercy of its allies’ trading policies. The
Defense Science Board recommended that
the Reagan administration put up 32 billion
over five years to prop up certain key areas
of the U.S. semiconductor industry. The
Strategic Defense Initiative, in addition to
its stated goals, also represents a multibil-
lion-dollar atempt by the Defense Deparn-
ment to deveiop cutting-edge technojogies
in serospace and electronics.

But building up a healthy domestic
high-tech base is not the only concern of
the Defense Department. The 1ask force
worried not just about promoting U.S. tech-
nology but also making sure such expertise
stayed in the country. Why? Because the
globalization of high technology makes it
easier for the Soviets to obtain products and
know-how. And when that happens, the
report warned, “The U.S. could lose the

considerable margin of advantage it holds

over the U.S.8.R. in this critical area of
technology — and upon which it relies to
offset quantitative military advantages”
Restricting the flow of American exper-
tise overseas, however, is not easy, and after
6% difficult years the Reagan administra-

tion still has not struck a clear batance

between national security and technology
trade. Take the touchy issue of scientific
freedom. Not long ago, the Defense De-
partnent seemed t© know what it wanted.

If scientists engaged in strategically impor- .

tant research or took Defense Department
money, they would have to submit to de-
parument conrols. In April 1985 the Soci-
ety of Photo-Optical Instrurnentation Engi-
neers received word from tive Pentagon that

43 of the 219 papers scheduled to be pre-

sented at a conference could not be given
in open sessions. Three years before that

the Defense Department ordered restric- -
tions prompting the withdrawal of 100 pa-
pers from a similar conference in San Di-
ego and intirnated that more restrictions
might be forthcoming. The actions caused
a surge of ocutrage among scientists.

- Today the issue has died down some-
what, with the Pentagon apparently re-
specting the desire of the scientific commu-
nity that no controls be attached to either
basic research or research conducted on a
university campus. But the matter is far
from settled. “DOD is pretty two-headed
on this issue,” says Stephen Gould, a proj-
ect director of the Commirnee on Scientific
Freedom and Responsibility at the Amer-
ican Association for the Advancement of
Science in ‘Washington. He points up the
distinction in the Pentagon between those
whose jobs are concerned with national -
security policy and those who are charged
with advancing scientific and technological
programs.

Insiders paint a p1cture of a Pentagon
that talks tough on research controls but
shies away from implementing regulations
as aggressively as the language would al-

Jow. That may represent a victory for the

scientists, but it impermanence leaves. ..
some of them nervous. And in the mean-
tme the gap berween rhetoric -and reality
has made it difficuit for the Pentagon to
articulate a position on what many scien-

_tists see as the next critical issue: whether,

in the namne of national securiry, it is even
worth placing restrictions on applied re-
search. One of the imventors of the atom

bomb, Edward Teller, for example, has ar-

gued that all that is needed to keep U.S.
science- ahead of the Eastern bloc is 1o
contro] the opportunity of Soviet scientists
and engineers to work side by side with
U.S. scientists. Any other method of tech-
nology transfer — scientific conferences,
academic papers — Teller has said, is of
little value to coumtries playing caich-up.
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" Ultratech Stepper equipment: No deal

Morc_ serious is the Reagan administra- -
tior’s attempt to control the export of what
it deems militarily and strategically signifi-
cant products and technology. Here the ad-
ministrative framework is more convolut-
ed. It revolves around two acts of Con-
gress and has been disfigured by a turf war
between the departments of Commerce and
Defense, Also involved is a-clumsy and
largely ignored agreement among the ma-
jor nations of the Western alliance to limit
exports to the Eastern bloc. ,

The economic costs of restrictions are
high. In 1985, according to the National

Academy of Sciences, in the name of na- .

tional security, these controls cost the most

ULFRATECH STEFFER

12

Perrone’s company was stymied in sale of semiconductor technology to China.

dynamic high-tech sectors of the U.S,
economy some $9 billion in lost sales and
200,000 jobs. The administration wants to

-inhibit Soviet access to high technology,

but there is a growing body of criticism that
says the existing export control system in
the United States just doesn’t work.
“The whole theory of export control is
based on a notion that’s compietely out-
dated,” says Bill Maxwell, director of inter-
national issues for the Washington-based

Computer and Business Equipment Manu-

facturers Association. Ten or 15 years ago, ..
! forbidding the export of Amencan high
tech meant that foreign .countries did notf
get high tech. Today it means they buy it:
. from someone else.

Export controls are supposed to be lifted
if it can be proved that the technology in

'_ question is readily available elsewhere in

the world. But that rarely happens. A blue-
ribbon commission appointed by the Na-
tional Academy of Sciences to smdy export
controls conclided, in a report published
earlier this year, that “foreign availability
has had virtally no impact on the objective

- of achieving decontrol” In the past four

years, 20 technology areas have been
thought to be sufficiently global to be wor-
thy of deconwol. Only three have been
dropped from government lists.

This has had a substantal effect on a
niumber of U.S. manufacturers. The Ando-
ver, Mass.-based GCA Corp., for example,

~used to be one of the world leaders in

making the sophisticated equipment used

in manufacturing semiconductors. But,
‘says economist George Gilder, who is writ-

ing a book on the semiconductor industry,
“Right at the moment that Nikon and Can-
on eniered the market and Asia became the
fastest-growing semiconductor area, GCA
was prohibited from selling overseas for
national security reasons.” The result? The

CHUCK NACKE / PICTURE GROUP / FOR INSIGHT

Japanese got a free pass to the world chip
equipment market, while GCA was hang-
cuffed. “It was a really unfortunate policy
that had no defense justification whatso-
ever” says Gilder. “The whole thing has
been incredibly badly conceived.”

The critics of export control do not
doubt the national security justification for
the program; they just think that the con-
trols are administered unwisely. “Technol-
ogy moves very rapidly,” says Lou Perrone,
vice president of the California electronics
firm Branson-JPC, “and it’s difficult for a
government the size and complexity of ours
to keep up with it” Perrone’s company
made a deal to sell a few million dollars
worth of what it felt was obsolete equip-
ment to the People’s Republic of China in
late 1984, The sale was blocked by the
Reagan administration, and Perrone still
does not know why.

“If China, or any Eastern bloc country
for that matter, came to us for state-of-the-
art equipment, I would say forget it. I
wouldn't even bother to ask for an export
license; I'm not stupid. But here was a
logical case of some technology and some
capability that had little fundamental use
elsewhere in the world, except in parts of
the Third World and developing countries.”
This spring, after more than two years of

time-consuming and costly - pleading in

Washington, parts of the .deal - were ap-
ed S -

Ulatech Stepper, another California
firm, also made a deal 10 sell what it
thought was obsolete equipment to China
two years ago. In its eyes there was no
reason to believe that an export license
would be denied: U.S. firms had already
sold comparabie equipment to China; the
Chinese could easily get more sophisti-
cated equipment from Hong Kong;, and
when the Pentagon sent an expert 10 exam-
ine the proposed equipment for export, he
agreed that it was obsoletz. So why is
Ultratech Stepper still waiting for alicense?
“It’s not a technojogical issue anymore; it's
a polirical issue,” says Kay Mascoli, acom-
pany spokesman. She charges that the De-
fense Deparmment did not understand the

.technological issues and let its national se-

curity concerns determine the result.

The experience of Ultratech and Bran-
son-IPC is not typical. The average pro-
cessing time of an export license in the
United States is, according to the Pen-
tagon, one to two months. What does seem
to be typical, however, is the role played by
the Pentagon in the decision making pro-
cess. The Export Administration Act of
1679, whlch governs the export of com-
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: . “Why should we buy controlled Amencan cths that
come with all kinds of strings attached when we can
buy uncontrolled Japanese chips?”

mercial and military technologies, is sup-

to be: administered by the Commerce
Department. Defense is 1o act in an advi-
$Ory capacity.

Richiard N. Petle, who was the assistant
secretary of defense responsible for the
Pentagon’s export control policy unti! he
resigned this spring, denies that the De-
fense Depzu'unent has encroached on Com-
merce's authority in this area. He poinis to
a presidential directive, implemented by
Defense Secretary Caspar W, Weinberger
in 1984, that calls for defense-related tech-
nology to be treated as a “valuable limited
national security resource, 1o be husbanded
and invested in’pursuit of national security
objectives."

. Jurisdictional issues aside, however,
there is little doubt that the effect of Penta-
gon involvement is to make controls much
stricter ‘and the licensing "process more

complicated than would otherwise be the .
case. Commerce Secretary Malcolm Bal- -

drige has consistently called for a 30 per-
cent 1040 percent reduction in the number
of items on the Pentagon’s export control
biackiist, which is currently about the size
~ of the Los Angeles phone book. *“The
whole list needs an overhaul” Baldrige said
in March. “It’s very easy to add things to
that list, but it’s very hard to take them off”
‘The Pentagon’s response at the time was
firm. “Any loosening at this point would be
extremely harmful to national security,” ex-
plained Stephen D. Bryen, then Perle’s
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Pentagon’s Perle ke?pt firm grip on exports, despite objectins from Commerce.

deﬁuty Perle himself has said that the list’s
comprehensiveness is its strength, not its
weakness. As he told Congress in 1984:

“We have sought, and believe it makes

sense to seek, the greatest possible preci-
sion. And precision is attained by having a
iist that is sometimes excruciating in its
detail, because it enables people who have
to make judgments.on licenses to reference
the precise commodlty or technology in
question. . . . The size of the list, which
has'frequent]y been the subject of criticism,

s not the relevant measure of effccuve—

ness.”
Does the Pentagon really understand the
rapidly changing face of American high

- technology? Boyd McKelvain, who is

chairman of the export control blacklist
advisory comriteee, likens the process of
defining military criticality to the problem
faced by *a Supreme Court justice in defin-
ing pomography: ‘1 can’t define it, but [
know it when 1 seeit’ ™

Commerce and Defense are agreed on
basic principles. When former White
House science adviser George A. Key-
worth III complained that “the Soviets are
robbing us blind” on high tech, he spoke

for the entire administration. The argument

is simply over procedure, and in many ways
those problems are being addressed. Pres-

_ ident Reagan recently directed the National

Sezurity Council to study the entire export
control system with an eye toward reform.
Reform came up again in January's State

of the Union address, and the current
House omnibus trade bill contains a num-

ber of provisions that would liberalize the -

Export Administration Act. The Pentagon
has tried to streamnline the licensing process
as well. During his ténure at Defense, Perle
eliminated the backlog of applications that

" had piled up in 1981 and beefed up equip-
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ment and support staff.

There is no way around the fact that the
heightened awareness of national security
needs leaves U.S. high technology at a

significant disadvantage, however, with re-.

spect to Europe and Japan.

Almost all Western nations are sup-
posed to abide by the nules of the Coordi-
nating Commitiee on Multilateral Export
Controls, which governs exports to the So-

viet blo-::, but, perhaps unsurprisingly, lev-

els of compllance vary widely, The United
States takes longer 1o process licenses, re-
quires more red tape and checks up far
more closely than any other major industri~

alized country,
ays Daryl Hatano, an official -

at the Semiconductor Indus-

ry Association, “Companies

are saying, “Why should we

buy controlled American

chips that come with all

kinds of sirings attached,

about how they can be used or where the
end product can be sold, when we can buy
uncontrolled Japanese chips? " Of the
U.S. firms surveyed by the National Acad-
emy of Sciences panel, 52 percent reported
lost sales because of export controls, 26
percent said they had had deals turned
down because of them and 38 percent said
existing customers had actually expressed
a preference for shifing to non-U.S.
sources to avoid conutols. -
Conirols have not been the only sticky
wicket in government-industry reladons. -
The government directly funds some 775!
research laboratories across the country,:

'sixth of the nation’s scientists and engi-;
‘neers) and gobbling up about half of the'!
rannual $123 billion that goes to pure and®

applied research nationwide. These are the

* labs that do research on the Strategic De-

fense Inidative, missile systems, nuclear

* energy, synthetc fuels or the space pro-

gram. They lay the scientific groundwork
for much of the U.S. public sector’s use of
advanced technology. But the work they do
— publicly funded, much of it unclassified

.and easily accessible — does almost noth-

ing for the country’s broader economic
compentiveness. Since the 1950s, only 5
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employing some 80,000 people (about one-'s i
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government labs do is just all-out wonderful stuff for

Says one observer, “The notion that what

industry to commercialize on is.a pipe dream.”

pcrcent of the governments 28, 000 pat-
ented inventions have been licensed for
commercial use.

" .In recent years, in Congress and the
.| executive branch, this underutilization of
i federal technology has been ascribed w a
I lack of coordination between private indus-

!ty and public labs. In 1980, Congress -

passed the Stevenson-Wydler Technology
Act, which requires the government's
larger labs to set up special offices to pro-

mote technology transfer. Last year, Con-

- gress beefed up the act, making special
¢ allowances for cooperative research and de-
. - velopment efforts between government and

SDI research: A good deal of fundmg but few commemany expio:ted patents

! private industry, sn'engthemng individual
iabs* technology transfer offices, formaliz-
ing the creation of a federal laboratory

- transfer consortium and, most cxitical, pro-

., viding government inventors with incen-
§ tives — including royalties- and patent

+ Tights, which are unheard-of in most cor-

3 porate laboratories - to make commercial

‘use of their research.

The key word in the new technolovy
transfer vocabulary is communication. Of-
ficials at federal labs around the country
speak of ‘the importance of networking.
Argonne Navona] Laboratory in Illinots
uses an elettronic mail system 1o relay
information and assistance around the
country. Critics of practices from the old
days have cited the fact that only the United
States among the worid's leading industrial
nations has no centralized government of-
fice to coordinate public sector research

14

- the creation and refurbishment of, among

"possible, dornestic industry should be

with" private sector needs. Their views
struck a nerve: The past six years have seen

other organizations, the Commerce De-
partment's Center for the Utilization of
Federal Technology; the National industrial
Technology Board, the private Technology
Tansfer Society; and, two directories, the
Guide to Federal Technology Resources
and the Directory of Federal Technology
Transfer Personnel; not to mention technol-
ogy transfer operations sponsored by th
National Bureau of Standards.

Al congressional hearings on technol-
. 0gy transfer, the air was thick with defini-
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thl'lS, explanations, caveats and analogies,
all in the new language of competitiveness.

. A.T. Brix, president of Battelle Technology

Imernational Exchange, warned Congress:’
*“Technology isn’t like Campbell’s soup. It
dog¢sn’t come in a nice Container, properly
bar-coded for easy pricing. It cannot be
rendered delicious by merely adding two
cans of water and simmering it on the

_stove”” What 1s it then? “Technology trans-
" fer can be more realistically likened to go-

ing into 2 supermarket and finding ingredi-
ents for soup interspersed with detergents,
bakery goods and pots and pans. In short,
here are some herbs, potatoes and onions;
now make your own soup. \
That culinary challenge is intended pri-
marity for U.S. companies. indeed, the
1986 law makes it clear that, whenever

given preference in licensing agreements.

But, one Senate staffer concedes, there is
no way to guarantee that Yankee know-how
will go to Yankee companies, and the fact
is that the Japanese and West Germans have
historically been far more irterested in the
fruits of U.S. government research than
have U.S. companies. “There's nothing il-
legal ‘in° what they're doing,” the staffer
says. “They’re just mofe aggressive. They
appreciate the values of tapping into these
resources, What we're doing as a Congress
is taking 2 gamble that by trying to speed
up the transfer of technology we’ll benefit
this country. Whether this will work re-
mains to be seen.”

A more serious quesnon however, is

- whether improved networking and commu-

nications is actually the answer to the tech-
nology transfer at all. “The notion that what
government labs do is just all-out wonder-
ful stuff for industry to commercialize on
is a pipe dream,’ says Richard Nelson, a
professor of international political econ-
omy at Columbia University. “A lot of folks
in Congress have misconceptions about the
way technical change proceeds ” Commer-
cial labs and federal iabs, . the arpument
goes, do differentkinds of research for very
good reasons: becanse commercial labs
have tested similar waters and found them
wanting, or because government research
priorities — especially those having to do
with defense — are so specialized as to
have little commercial use at all. One of the
pioneers of Silicon Valley, Robert Noycee,
founder and now vice chaitman of Intel
Corp., has putitbluntly: “There
of interest to commercial mdumgqingnn.
In govemmer?!éboratones

~~If ke~ Heht; then the enormous re-
sources devoted to federal research — im-
portant as that research is, and however
much it contributes to the welfare and secu-
rity of the country — nevertheless represent
2 net drain on the economy’s productive
capacity. The efforts of the recent technol-
ogy transfer brigade to bring considerations
of the national interest into step with the
demands of the world economy may, ulg-
mately, prove fruitless. The same is rrue for
export controls. It may be possible to ease
the economic burden that restricting Soviet
access to Western technology places on .
American high technology, but as jong as
U.S. foreign policy objectives coexist with
economic consideranons, there must be
some saCnﬁce What is good for General
Motors is not always what is good for
America. That is truer now than it hag ever
been. The challenge of the modern world
economy is to strike the proper balance.

— Malcoim Gtadwel[
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S CUVEIN DLEUILX
~ PART 2

" The British Elite in Exodus:
‘We’re Losing Our Captains’

SUMMARY: Brain drain, the loss of a nation’s elite, is usually a
problem ffor developing countries. But in Britain, it is epldemic.
Sclentists there face relative salary declines, harsh budget cuts and a
govemment that has been lll-disposed to university ressarch. Public’
funding is vising finally, and scientific special interest and support
groups are springlng up. But Brhin’s brain drain is not tikely to end,

ome of the best mmds in the

. world come from Britain,

and the better they are the

faster they come. Over the

past few years, the cream of

the nation’s academia, thou-

“sands of its top scientists and

engineers, have left to take high-paying

jobs in the United States. Twenty-fi -
cent of mg'f:nmus.of_m;ﬂ?xﬁﬁ%?ge

- United Kingdom’s most prestigious scienti-
fic organization, work abroad. Al of the
Royal Society of Chemistry iedfals for Te-
search last year weni 10 Biitish scientists
working in America. “We'Te losing the fop
four or five ifi €very field,” says one profes-
sor at Oxfoni University. “We're losing our
captains.”

This is far from the first time brain drain
has become an international issue. From
the time of the biblical exodus to the group
of Jewish scientists and intellectuals {in-
cluding Albert Einstein, Sigmund Freud
and a young Henry A. Kissinger) who Tled
Nazi Germany in the 1930s, the talented
have always been the first to migrate in
search of better opportunities. But since the

- end of World War II, brain drain has pn-
marity been an issue between the developed
and the developing worlds, wherever the
differences of economic climate and per-

_sonal opportunity have been greatest. In the
industnialized world, the pressure to com-
pete imemationally and the push toward
high technology have made couniries more
aware than ever of the importance of keep-
ing the best and the brightest at home.
Brain drairn, in the West, 15 a nonissue.

Except in Britain,

More scientists leave the United King-
dom every vear than leave the rest of Eu-
rope combined, and the brain drain has
never been worse. The golden age of Brit-
ish science, between 1950 and 1975, when
the Nobe! Prizes won for England were
legion, is bat a memory. In comparison to
the rest of the world -—— from the United
States, where fostering high-tech research
and promdting competitiveness is all the
rage; to West Germany, which spends nzsar-
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"ly twice as much per capita on cwxl Te-
search and development as Britain; to
France, which coddles its scientific com-
munity — Great Britain has been markedly
less concemned about the fate of its intellec-
~tual resources. In the long term, that may
-mean trouble for the country in an in-
_creasingly competitive and technologicaily
dependent world economy.
in 1981, the Conservative govemment
of Prime Minister Margaret Thatcher cut
back government funding for university re-
search. ] think that that first round actually
did us some good,” says Dick Bishop, pres-
ident of Brunel University in London. “It
made us think more seriously about the
research that we were doing. But we
thought things would level off by 1984, and
they didn’t. It’s been a slow squeeze. The
cuts have begun to hurt.”
The percentage of gross national in-
come that Britain spends on research and

development has remained virally un-

0. HUDSON / SYGMA

changed over the past 25 years, even as
technological needs have intensified and
the cost of research has skyrocketed. Last
year the government’s Science -and Engi-
reering Courncil, which doles out research
money, closed up shop for six months be-
cause it ran out of funds. The horror stories
of what budget cuts have done to British
universities are legion: libraries that cannot -
afford scientific journals, laboratories that
cannot afford to hire technicians. The Uni-
versity of Southampton is so strapped for
cash it cannot afford to buy a Macintosh
computer for the dean of its mathematics
department, Right now he is ninth on the
school’s waiting list.

" Faced with these frustrations, and sal-
aries that have fallen 12 percent relative to
average income since 1980, some of Bri-
tain's best are simply going elsewhere, “1
don't think I've ever seen the morale of
British science so low;” says Professor John
Ziman, chaipnan of the recently created
Science Pohcy Support Group. _

‘Those scientists who do not Jeave face
a research climate of increasing uncer-
tainty. Oxford Professor Denis Noble, who
heads  Save British Science, a recently
formed lobby of distinguished scientists

and Royal Society fellows, says that what

Still in London, hospital scien study acquired immunodeﬁlciency _synld'rl'ome.




Cambndge Umvers:ty researchers and their robot may help keep Britain No. 2 in the world for patentable developmems
he calls internal brain drain is as bad asthe

external kind. He compared U.S. and Brit-
ish grant requests and found that, as arule,
researchers in the United States receive
three times as much money from their sci-
ence council as their British counterparts,

. *Those that stay have their own intellectual
resources drained by a continual process of

keeping their research going. In the U.S.

_the top peaple are far better-off. It's incon-

ceivable that the equivalent of a Royal Soci-
ety fellow would find himself in the posi-
tion of scrambling for money. Yet that’s the
case in England.”

Much first-class work is still bemg
done. The Royal Society recently com-
pared Britzin’s performance in basic scien-
tific research with that of the rest of the
world and found that while the country had
slipped from second to fourth in theoretical
and experimental physics over the past 10
years, it still led everyone outside the

" United States in biomedical research and

genetics. And the Thawcher government has
not been been deaf 0 the pleas of the

. scientific community. In February the gov-

. emment agreed to raise academic salaries
© . 24 per

rcent over the next few years. Also,
25 part of the Torles’ preelection promise o
raise public spending 1.5 percent this year,
the Department of Education and Science
is stated te get a 7 percent budget increase
and universities an additional $80 million.

But some wonder if these measures will
actually soive Britain's problems. The sal-
ary increases still ieave the nation’s univer-

" sities at a substantial disadvantage when it

comes 10 competing with the $70,000 to
$100,000 positions ofien offered by U.S.
schools, and Save British Science estimartes
that nothing short of a flat-out $180 million
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 research increase will ensure that all worthy

projects are adequately funded. Indeed,
even if the government has loosened the
purse strings somewhat, it continues to de-
fend the original premise behind the
spending freeze of the last six years, -
Thartcher still says that much of univer-
sity research is wasteful, supporting what
one of her ministers calls scientific “white
elephants” The government has long ar-
gued that scientific prowess is not necessar-
ily related to economic success. In recent

_ hearings in the House of Lords, Treasury

officials cited the fact that Britain's postwar
scientific brilliance coincided with the pe-
riod of the country’s greatest econormc de-
cline,

By the same token, with science in ap-
parent decline, the economic outlook now
isrosier than it has been in years. Economic
growth is expected to reach 3 percent this
vear, higher than most industrialized na-
tions. London’s financial markets are the
most important in Burope, drawing banks
and investors from around the world. After
the lean early years of Thatcher’s economic
program — which saw unemployment t-
ple to 3 million and whole sectors of man-
ufacturing, particularly traditional smoke-
stack industries of northern England and
Scotland, collapse — Britain has made
impressive strides in developing new, inter-
nationally competitive high-tech indus-
mies. - California has Silicon Valley; En-
gland has a silicon crown around London.

Does Britain really need a strong, pub-
licly funded research base? And even if it
does, does it matter that that base is moving

_civerscas‘? “People who migrate from a

country don't necessarily disappear from

- view,” points out Jagdish Bhagwati, a trade

economist and brain drain’ expert at the
World Bank. “That was the tendency in
early brain drain literature. Today we tend
to Jook at a diaspora model. People keep
their ethnicity. Communication and return
1o the home country is much easier now.
Smart developing countries also have been
facilitating increased participation in their
own scientific work of people who have
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settied abroad.” Losing scientists does not -

necessarily mean losing the fruits of their
work.

&,.Even so, commercial high tech in the

eveloped world, and particularly in the
United States, historically ‘has tended to
grow in clusters around such. prominent
universities as Stanford in California and
the Massachusetts Institute of Technology

and Harvard in Cambridge. The proximity -

of scientists and businesspeople seems t
count for something in the chemistry of
entrepreneurship. Nor does- it follow from
the apparent lack of correlation between
British' scientific achievermnent and eco-

nomic success that science should be cut -

back. “It's 2 non sequitur)’ says Ziman.
According 10 the National Science Founda-
tion in Washington, Bnush science trails
only the United States in developing pat-

entable- mchnologlesm;gw t

wasteful; it’s wasted by ,g,commcrc:a] In-
qESTy thal, " George Walden, min ster
responsible for science, readily admits, *
at the top of the league in pay raises. and
bottom I research™

“So why us€ science as a scapegoat? “I
think that our Treasury doesn’t have any
great sympathy for or understanding of sci-
ence,” says Ziman. “It's part of the two
cultures in this country. There are no scien-
tists in the Treasury”
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- “A top-ranking researcher might enthuse another 30.

-+ If you lose people like that you lose the stimulus that

others get from interacting with him.”

His theme is echoed by other academ-
ics, who insist that science has never been
properly respected or represented in the
United Kingdom. Noble recruited 2,000
prominent British academics for Save Brit-
ish'Science because, he says, “there came
a point when people began to wonder that
what was wrong was that we didn't have
what peopie in America have: a political
lobby capable of putting political pressure
on the government.” The House of Com-
mons has nothing like the U.S. Office of
Technology Assessment 1o keep it abreast
of ‘developments in science nor even a
standing committee dealing with science
and technology. Scientists are conspiceous
only by their absence on corporate boards
and in positions of political responsibility.

To some extent this is the fault of scien-
tists- themséives. :

1 “Bound up in their own se]f-congatu-
, A\/ latory elitism and academic self-impor-
" tance,’ says Ros Herman, a prominent Brit-
ish science writer, “'scientists have largely
* lost touch with the rest of society.” A recent
Royal Society report worrying about the
image of science in Britain prompted the

formation of an ad hoc Commitiee on the -

Public Understanding of Science, drawing
from all of Britain’s major scientific organi-
zations. Planped are a $750,000 investiga-
tion into the way science and technology
are perceived by the public and a massive
“scientific literacy™ campaign in the media
next year. Will it work? Nature, Britain’s
most influential scientific magazine, dees
not think so. The journal described the
report’s analysis as “overflattering to the
scientific community everywhere” because
it refused to address “the convention of
selfcertitnde that has been taken up by
. acadernics.”

Ultimately, though, the ball is in fae
government’s court, and more support is
now its stated goal. For example, Thatcher

has said that she would like to see the

portion of university research supported by
industry rise from its present 2 percent to
somewhere in the vicinity of 30 percent.
But policies may be lagging behind proc-
lamations. Corporate donations to-univer-

/' sities are not tax deductible. Nor has the
prime minister changed the tax code o
encotrage increased commercial research;

~ There are no tax credits for industrial re-
' search and development, which most of the
’.! country’s competitors aliow. Even on the
critical question of encouraging companies

1 to exploit new technologes, Thatcher's
| policy has been indifferent. Technologv
! wansfer may be a big issue in the United
j\Smcs, but in the United Kingdom the
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Téchﬁology Exchange Center just went

bankrupt. _

‘Brain drain is the price that Britain is
paying for this. One thousand of its finest
leave every year, and although that figure

is small compared with the 50, 000-0dd-

new scientists and engineers who join the

work force in that time, it is the quality of
those léaving that counts. “A top-ranking™

researcher might enthuse another 30,” says
one professor. “And they in turn might en-
thuse a few hundred of their students. If you

- lose peopie like that you lose the stimulus

that others get from interacting with him”

“We are moving from economies tha

- basically deat with materials — iron, steel,
“coal —— to economies driven by informa-
tion,” says Carver A. Mead, one of the

prime movers behind the modem micro-

chip. For the U.S. scientist, the intellectual

Edmburgh observatory Britain shpped mtemanonally in experunental physncs.

" component in any product is increasingly

becoming more important than the actual
manufacturing process or materials in-
volved. Brains count for more in the high-
tech age. Last year Texas Instruments Inc.
rencgotiated all its patent agreements with
Japanese electronics manufacturers, rais-
ing the cost of licenses by millions of dol
lars*More important than the 1mmed:ate
financial impact of these settlements,)”
company President Jerry R. Junkins said at
the time, “may be the general recognition
by our industry that inteliectual property
has considerably greater valve than has
been recognized in the past.”

If be is right, that may mean trouble for
Great Britain. “Somehow,” says Brunel’s
Bishop, “the cxcuement seems to be gone
from British science.”

— Malcolm Gladwe[l in London '
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'TRIPPINGONOUROWNSUCCESS L g A

. -Losmg a Market to a ngh- Wage N atlon

’ . . . ' plementary innuvations by or.her i
companies. The more individuat com- ’
" panies saw that success depended on
cooperation, the more they supported~ :
the institutfons that made coopera-"
tion possible. The kinds of incremen-.
tal innovations ruled out in the Amer-+
ican system stimulated self-renewnl :
in the German modet.

New Subcontractors.

In the 1880"s; the German system
- prospera by perfecting its traditions. -
- As development costs rose with rapld . :
technological ‘and product. changes, '
companies began to share the addi- '
tlonal expenses with subcontractors.
. The companies now concentrate their
- expertise in coordinating design, as-
sembling the final product and ad-:
-vancing a few key technelogies. In-"
-¢reasingly, they develap complemen.-*
tary techno!ogles with suhcontrac- s

. : N : Yo / [ g= / S
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‘. L too often, the debate about.
: Ahmerfcan competitiveness Is
conducted in the sterile context
of large, high-visibility industrles
such as steel, automoblles and semi-
conductors that seem to be losing out:
to low-wage competitors, Thus con- 3
fined, the debate often obscures mete
than it reveals, )
" In fact, for decades now the United
States has lost technologically sephis- .
ticated industrles to forelgn competis
tors with living standards compera- -
ble with our own. Only when we un- -
derstand why this happens will we be-
gin to zpprectate what it will take to -
make Industry conipetitive again,
The textile machinery industry
. provides a clear example of how kigh- .

. wage foreign natlons quietly innovate

us out of industry after industry. The
Unlted States was once the world's
leading producer of textile machin-
ery. By 1982, according to the Com-

-merce Department, domestic pro-

ducers supplied oniy 48 percent of the
§1.6 billion American market, and 82
percent of American sales were for
spare parts. We lost this market not

to Talwan but to West Germany and:'

other advanced hations.

The explanation for cur manufac-
turers' fallure is also the secret of
their success, American manufactur-
ers dominated world markets for 50

years with a system based on reass’
production, But the same system pre--

vented them from learning encugh
from customers — the textile mills —

spinning, weaving, knitting and fin-

ishing technelogies. Textile machin--
ery makers came to view thetr indus- .

try as an association of speclalists,
each with unmatched expertise and

flexibility. in a - particular phase or

type of production.

Companies achieved economies of
sca]e through joint marketing and re-
search. . These arrangements were
called rimshlng assaciations, to dis-
tinguish them from price-fixing car-

- tels. Each company was guaranteed

protection against competition from
other association members during
downturns, Without such assurance,
few would have committed their for-
tuneg to specialization.

. Drnwwshynmlumlu _.
of textlle machinery producers

pooled advertlsing expenses, estab-
lished forelgn marketing agencies,
oversaw the setting of industrial
standards and fostered cooperation
between the industry and its custom-
ers.-Groups of companies, reglonal

toxtile milis and local governments
sponsored research Institutes that.

later were incorporated into & public
technology-development and transfer
system, Public vocational “schools
trained apprentices and offered engi-
neering courses to ¢craft workers,

Because compatiies could hot di

versify to reduce losses, they ine

proved or customized their products. -

Progress by ome company in one

This leads to the creatton ofa prn- -
duction network that cuts across ine
dustries, When subcontractors work™
for different ihdustries, companies -
are not so afrald that information:
passed to suppliers will wind up with

competitors. On. the contrary, they
profit from the subcontractors’ col--

_versified subcontractors are hedged
agalnst slumpsin any one industry.:

A consequence of this system is
that West Germafiy is moving tapidly
into high-technology areas although it
lacks — in Amerlcan eyes — twg
prerequisites: ‘a distinct high-tech-
nology industry and a venture-capfital -

laboration with customers in differ-
ent Industries. At the same time, di-" .

By the 1320's, the trade association phase of production stimulated com- sector. Germar Nlat-knitting machine
- N : : manufacturers; for example; offer . .
imputercontrolled machines to”
male high-fashion knit goods. - * "
There is nothing inevitable about -~
American decline, just as there was - -
nothing inevitable about-West- Ger- -
man suceess, Many of the institutions -

to remain innovative, .
As theé -textile industry expanded
rapidly in the late 19th century, fast-
‘growing machinery makers estab-
lished a controliing grip on their cus-

tomers. The mills depended on them- Stlrrlng S ln tl].e U S

“for service, technical advice and a -

&
a

sometimes for capital. A dependent
mill seldom turned to a competing
supplier. Thus, equipment makers

could standardize  their products, -
apply” mass production to cut costs
_ and tighten their hold on the miils.

But this strategy limited the com-

panies’, ability to-respond to shifts in

demand. In such a tightly integrated
system, every change in production
required many others. As a result,

" anything short of a sure-fire break-

through was too costly to try!

_ In time, mill owners grew dissatis-
fied with the standard products and .

modified them — but kept the results
of their tinkering to thernselves for
competitive reasons. This cut the ma-

chine makers off from an invaluabte -

sotrce of new ideas. "

" By the 1950's, the machmery pro- :

dueers were rich but aimless. They

earned enviable profits selling re--

placement machines and spare parts;
but had no incentive to develop new
technology or to modify their prod-

-ucts far sale in new markets. Then,

market conditions began to changse.

. ‘Mergers created textile mills big-

ger than even the largest machine
makers. Moreover, iniense interna-

tional competition in textiles led to.

rapid shifts in fabric production in the

1960's, The mills needed new kindsof
tnachinery bue American equipment

makers reacted tod slowly, They
were soon displaced by foreign com-
petitors, particularly the West Ger-
‘mans, who were quicker at develop-

ing neiw products and adapting cur- -

rent cnes to customer needs,

Germany’s Success
What"accounted for the West Ger-

mans' success? The key was a tradl-
tion of specialization, Because 1§th

1| century German textile milis colld -
not compete with the British in'stand- -

ard items, they tumed to specialty

weaves,; creating a demand for new

Charles F. Sabel is associate pro-

-fessor of social science at the Massa-

chusetts Institute " of Technology.-
Gary- B; Herrrgel is a. gradua:e stu- 0 |

dent at M I T.

In the accompanymg ' article.
the quthors suggest that the sub-

popular among major corpora-
" tions might provide the hasis of
an industrial revival, Inthe fol-

ti, a research analyst with the
Massachusetts' Machine "Action
Project, in Springfield, assesses
their theory from her perspec-
tive on the factory floor.

ways to revitalize the metal-

vides about one-third of the
. area’s manufacturing jobs,

' Q. Is there any hope for :
Springfield’s metalworidng
industry?

recently of what shops had
‘closed and why. We found that
{most were larger shops. Many
'smaller companies are polsed
¢for growth. They do high-qual
ity, precision work for custom-
ers around the coumtry.

When we started this pro-
gram, we assumed that skilled
workers were abundant and the
need was to revitalize industry
to create jobs, Instead, we found
that the industry was robust and
the real problem was a shortage
of skilled workers.

-. @ Why are so man,y
smaller shops prospering

_have closed?.

- A, Most of the larger shups
are subsidiaries of conglomer-
ates. They produce high-volume,
standardized products that are
facing a lot.of foreign compett-

. ment either has decided not to
upgrade facilities or to relocate.
What's driving the smaller
shops is the growing trend

contracting of production now so.

. lowing discussion, Hannah Rodi- .

The Machine Action Praject
was established in 1986 to seek

working: industry, which pro--

i A Absolutely. We dld asurvey -

- shops need..”

while so many bip shone

tion. In many cases manage- -

among large cornparﬂes to ou!.-
source production. The- small
shops are specializing in narrow
market ntches.

Q. Has ‘the groundwark
has been laid for large com-
panies to form subcomraet-
Ing networks?

A, Yes, The small shops are' :
beginning to. work together.. It
depends on how innovative they
are. If subcontractors do:work.
together, then they can bid on a-
Iot inore contracts because they.
can each do a part of the job, But. -
there i3 a tradition of competi-
tion, so whether they can get to-
gether on Joint markeung, el .
fors, we’ll see, . - .

Qe Whylsthemashnmge
of skilled workers? . ...

A. The larger. shops were:
mainly production and high-vol-
ume oriented. A person - was
stuck operating one or two ma-
chines for 5, 10 or 20 years:
When the plants- closed, these
workers hit the labor market
without the skills that smauer

In the smaller,’ 3 or 3D-per- :
son shops, people hdve to be
flexible, know how to do differ-
ent things. Small shops are con-
tract-criented; they don't know
what they will get from month to
month. They need skilled ma-
chinists who can operate, say,
lathes, milling machines, auto--
matic screw machines or com—
Small ahups are snphisucsted
places to work that pay wages
up to $15 an hour. But kids in
school, who shouid be filling the
jobs, aren't getting this informa-
tion. All they hear about are
plant closings. If they got the.
basie - skills In geometry and-
trigonometry that they need to
£o into a shop, they wauld be set
forllfe. : | ]

L ccan

that promoted flexible production in

.. Germany -were established by re-
glonal governments, Unless we simi-
 ~larly encourage industry to reorgan- |
. l2e’in a manner that encourages inno-
vative specialization, our economic

successes will not offset our failures.

For that to happen, basic American .. -
| convictions: must change. The trade
associations and .cooperative: banks | -
- that help institutionalize flexibility in ': -
- West Germany-strike us as collusive. .

" ‘The. close relations between skilled.
workers and .managers would dis- 4

- cam{it many bosses and trade union-
ists here. Many Americans believe. -
that the only way. {0 encourage inno-- -
vation is to remove obstacles to .,
competition; including anything that -

smacks of coopération: -

-Recently, however, ° economtsts

. public officials -and managers have

begun to concede that competition

can be a barrier - to  innovation,

Through joint ventures and participa- N

tion in, collectlve- research efforts,
many- companies are learning that

cooperation.can be cruclal in develop-

_ing profitable new ideas, Many states
‘now have programs for revitalizing

- medium-téch industries, Jike automo- . |

" bile parts and cutting tools.
Moreover, what is now called "pre-
. competntive” cooperation has prece-
" dents in American tradition, Early in
- this century, for ekample, Justice

Louis Brandels sought to legalize just
the sort of associations characteristic
of West German industry. Many craft -
unions combined defense of workers'
" individual rights with efﬂclently flex-

ible use of labor,

America is osing :ts industrial |
hase because of its concepts of pro-- -
and. market 0

competitlon It is important to make - -

sure that our trading partners don’t
chesat, that our business schools teach

the right courses and that the ex-
..change rate ls_stabilized at a level .

that encourages long-term- domestic '

investment. But the debate about '

competitiveness should -be first and ...
) l‘oremust a collective discussion of .
|- how wébcan jump over the adaw of*

duction efficiency
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Pluggmg the U. S

' he United States has quarreled with its -
' T trading partners over autos, TV sets, oranges,
steel bars and semiconduciors. Next comes a
battle over knowledge.

The protection of American inventions,

- laboratory research and intellectual property from
unfair exploitation has moved to the top of the’
‘Reagan administration’s agenda for the next round
of international trade negonahons :

It also has become a prime issue for leaders of
‘universities and government fabs, who argae that
the basic research at their institutions constitutes
America's best remammg competitive edge in
world trade.

There are now suggestions that some of that

“research be put off limits to foreigners or that
access be limited, at least temporarily. Call it a

" “buy American” approach to government-funded
research and development,

Richard M. Cyert, pres1dent of Carnegle-Melion
University—one of the nation’s ceniters of research
on 7dvanced industrial processes—says the

"~ competitive importance of the U.S. research
establishment must be recogmzed. .

“The United States, m my view, is in an

- analogous posmon to bemg on the frontzer m

_ ' BEHR, From E1 -

.. legislation called the Federal Technology Transfer

Act of 1986..

_The bill's main purpose is to help American

_ companies, universities and other institutions tap
- research in the nation’s 700 federal laboratories.

The labs would be authorized to enter into

cooperative joint research arrangements aimed at

speeding their technology into commercial use.
Foreign companies aren’t prohibited from joining

" in such cooperative ventures, but preference is to be
~ givento American firms that agree to manufacture
" in the United States, -

Senate Majority Leader Robert J. Dole (R Kan.),
and Sen. John D. Rockefeller IV (D-W.Va.} added a

" section that is aimed at assuring that American

. comparies get reciprocal access to foreign labs. In

. reviewing proposals by foreign companies, federal
lab directors “may examine the willingness of the
foreign government to open its own laboratones to
U.S. firms,” the legislation says.

.. -Although the bill has strong congressional
backang, there is some question whether Reagan will
sign it. .

Access to American research

" facilities—government and university—will become

even more important in a2 competitive sense as these

laboratories try to push their dlscovenes into the
marketplace more rapidiy. _
University of Michigari has set up an “mteﬂectual
properties” office to help inventors obtain patents’
and to offer advice and aid in turning the inventions

" into products or commeércial services. Like-

Carnegie-Mellon and most other major universities,

Michigan is expanding its connections with

-.-American manufacturing companies.

_ PETER BEHR

Knowledge Leak

cnlomal times, We really are ﬁghtmg for our
economic life. Unless we are able to do some things
in universities to help in this, I think our whole way
of life, our whole standard of living iz this country

. is going to go down the drain.”

Cyert said he would be willing to consider a
proposal that would boost federal research support
for American universities—with the requirement
that the research work be restricted to U.S.

. citizens.

“T'd be interested in it, nf we llrmted the penod
.. . I'd be willing to go along with that for a little

" while. I'm sure it would be unpopular, in the sense

that we like to think of ourselves as world citizens,
“It’s obvicusly something I'm uncomfortable
with. . . . But we want to have America get some

- temporary advantage from the research that we

can do. , . . The notion that somehow you want to
do something for your country should not be
something that a university presndent is ashamed
of,” said Cyert. |
Congress is not considering such a proposal. But -
lt has approved and sent to President Reagan

* Bee BEHR, E2,Col 4

In ali of these area; unive'rs’ities must walk the
narrow line between advancing the U.S. national
interest and maintaining a tradition of open access .
to all. It is a microcosm of the free-trade, fair-trade
dilemma confronting Congress and the
administration.

Gilbert R. Whitaker, dean of the University of

- Michigan's Graduate School of Business

Administration, notes that the school still Iooks
actively for non-American MBA candidates.

- “The Japanese send 10 to 15 students a year.
Now we're getting increasing numbers of Koreans.
‘They’re obviously here to learn something about
American culture and American business to take
back with them. We’re trying to learn similar thmgs
about their culture,” he said.

Whitaker believes that the United States has
more to gain through a continuing exchange of
ideas, technology and expertise. “We'd like to get
technology from eisewhere to put together with our
knowledge. . . . We don’t have a monopoly on ’
brains.”

Cyert agrees, with one qualtﬁcanon "One of the
great accomplishments of the United States has

‘been the dissemination of its knowledge and
* technology around the world. . '

“We want the bucket to leak. We do want the
stuff out there. To the extent we can hold back a

~ little bit, say by some restrictions on licensing, or on

‘access to the most up-to-date [research], it would

give us a little bit of a comparative advantage
_The search for that advantage promises to

transform the way universities, company managers

- and pOIlthlanS think about the American research
" establishment.
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INTRODUCTION |

C N AMERICA
~ COMPETE?

ITS OPTIONS ARE A SURGE IN PRODUCTIVITY—OR A LASTING DECLINE

just it for age and sex, and see if you can relate. There

are millions like him, and his story says a lot about what

is happening to the U.$. and why its economy is so troubled.
When he started working in the 1960s, our worker’s income
was climbing more than 4% a year. After inflation, his hourly
wages rose close to 2% a year. Real raises came easily, be-
cause the economy was booming and productivity gains were
consistently strong. The U.S. was virtually unchallenged as
industrial leader. Americans could make anything, and be-
cause their products were the best, they could sell whatev-
er they made, both at home and abroad.

Ta.ke this statistical portralt of 3 45-year-old worker, ad-

couldn't lower his sights, so he started borrowing. He now
owns a house, a big Japanese color TV and VCR, an American
car, and a Korean personal computer—all bought on credit. He
is making ends meet, but cnly because his wife went back to
work two years ago. Her income covers the children's orth-
odontist bills and family entertainment, but it falls short of
what they’ll need to send the kids to college. He feels as
though he’s on a treadmill. One of these days, he keeps
saying, he and his family have got to tighten their belts.

the past two decades. The nation ig in a growth crisis, the

But somewhere around 1978, the gravy train was
derafled—and it has never really gotten back on
track. It may have been a combination of things:
Vietnam; the OPEC price shock, the inflation spiral. U. 8.
producers met flerce competition from foreign industries

that churned out high-quality goods
made by low-wage workers. And,
the experts now say, the great wave
of innovation that began after
World War II peaked.

Whatever the causes, productivity
sagged. The U.S. economy grew
more slowly. OQur typical worker’s
raises soared to 7%, but it was all

- | inflation. ‘In real terms he took a

pay cut, By the end of 1986 his real
wages were back to their 1969 level.
Another funny thing happened in

the - 19T0s~Perhaps-it - was™-what-| -~

economists call ‘‘money illusion,”
but our worker kept spending as if
he were still getting the kind of real
raises that he won in the 1960s. His
thinking was “buy now,; before the
price goes up again’” With a little
luck, he figured, his next raise

| would keep the credit-card bills and

the mortgage covered. .

But the real raises didu’t get any
better in the 1980s.
heard horror stories about declining
U. 8. productivity and competitive-
ness, givebacks, and widespread
layoffs in manufacturing. But he

Our worker |-

This, in microeosm, is what has happened to the U. 8. over

IIITROQIIC’I‘!OH
Our competmve dropis real]y a growth crisis. It must be
fought throughout the economy—stamM in the factory

STANDARD OF LIViNG

For most workers, reat wages have declined since 1972
—threatening the American dream  Page 48

PRODUCTIVITY

Inexperienced workers, aging plants, and the switch to
services have the U.5. trailing its rivals Page 54

MANUFACTURING

them into viable products. What's wrong? Page 56

THE WORKPLACE )
Flexible manufacturing will require flexible attitudes—
from both mapagement and labor  Page61

FOREIGN ALLIANCES

In joining hands across the sea, American companies

- must be careful not to give technology away  Page62

PERSPECTIVE
Must the £1.5. repeat the mistakes that led to Britain's in-
duxln'ﬂ decline? Not necessarily Page 64

CONCLUSION

The panful. but essential, steps that América must take
to regmn its competitive edge  Page 68

W S-industry-stilt has greatideas——it-justisn’t- turmng-——==|-

kind that sneaks up on people so that it takes months or
even years before they know what's hit them. Long-
term growth has slowed to a crawl, and without a
rapidly growing economic pie, Amerlca, just isn’t the
same. Both personal and national agendas that were
once unquestioned suddenly seem too expensive, For indi-

viduals, that might mean a delay in
buying a home or even getting mar-
ried. For the nation, the list includes’
the programs that burgeoned in the
1960s and 1970s to care for the poor
and the elderly, the projection of
T. 8. power overseas, and the
pushes for safer workplaces and a
cleaner environment. Whlch do we
give up?

The 1. 8. has not stopped grow-
ing. But the decades of breakneck
expansion after World War IT condi-

from their economy, and the slow-
down has opened a huge chasm be-
tween expectations and reality. In
the 1950s and 1960s, real gross na-
tional product rose by 4% or more in
11 years, and that 4% came to be
considered the norm. Real GNP
growth averaged 3.8% in the 1960s
{chart, page 46), and the nation
spent right up to its income. When
growth slid to 2.8% in the 1970s,
that barely fazed Americans. They
simply made up the difference by
borrowing—at first from each other
and then, increasingly, from over-
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seas. Since 1980 growth has averaged only 2.4%, Spending has
grown 20 much faster, especially for imports, that by 1986 the
U. 8. was consuming almost $150 billion more 4 year than it
produced (chart, page 478" -

As a result, the ratio of-personal debt to income is now 30%
above normal for this stage of an expansion, according to
economist John H. Makin ef the American Enterprise Insti-

| tute, and the national debt exceeds $2 trillion. Even more

worrisome, the U, 8. has. become a debtor nation on a seale
undreamed: of by any developing country. U.S. debt to for-
eigners could exceed $750 billion: by 1990 even if the trade
deficit starts to shrink this year. And, says Makin, “all this
debt reflects America’s failed expectations for growth.”

One way or another, if slow growth is not reversed, Ameri-
cans will become ‘poorer and their standard of living will sink.
By some -measures it’s already happening (page 48). Burton
Zwick and Susan Lakatos of Kidder, Peabody & Co. figure

1 that the U. 8. must fork over 1% of GNP.a year to foreigners

for the next five years just to service this debt. In effect, says

_casters think that a turnaround in the trade defieit will boost

growth rate of 3% to 4%. That's what we should be aiming
for.” But some economists are skeptieal: “It’s whistling in the
dark 1o think we can grow our way out of this,” says Krug-
man. “Raiging real growth is a very long-term proposition.”
When it comes to growth, many economists start to sc':_und
like old-time Calvinists discussing predestination. The sinning
economy may outrun its destiny for a while—and many fore-

growth to 3% or so this year. But no amount of good acts in
the near term will gnarantee a lasting improvement. Economic
growth is simply the sum of the growth rates of the labor
force and productivity. Unless the U. 8. eases its restrictions
on immigration, which it may have to do by the end of this
century, lahor-foree growth is a given, and it's settling down
near 1.5% a year. Productivity growth seems to be stuck
around 1%. Add these numbers, says Charles F. Stone of the
Urban Institute, and “that upper limit of 2.6% doesn’t change.”

But is 2.5% growth really predestined? Not if the U.S.
starts to compete again. That would require a strong, sus-

Paul R. Krugman of Massachusetts In-
stitute of Technology, “the U.S. will
have to give back all of the standard-of-
living increases we've borrowed from
foreigners.” :

To put this another way, servicing for-
eign debt will consume about one per-
centage point a year of U. 8. production.
If output grows only by 2.5%, Americans
will be left with just a 1.5% gain for
themselves. To make up the difference,
they will have to consume less.

This is the inexorabie arithmetic of the
balance-of-payments account. Ultimately
foreigners will want to be paid back,
chiefly in goods. To meet this demand
U. 8. manufacturing must revive and re-
build its share of world trade. Services
are simply too small a part of U. 8. ex-
ports to push the trade balance into sur-
plus. If U. 8. producers can't compete on
quality and productivity (page 54), the
_currency markets will keep knocking the
dollar down until American wares are
cheap enough to market overseas. The
resultant inflation would reduce real
wages and profits further. If foreigners
sharply curtail their lending, interest

tained surge in productivity—and there
are no quick fixes, Americans would
have to work harder and manage smart-
er, especially in manufacturing. Service
indugtries would have to figure out why
‘their productivity is still feeble after two
decades of computerization. Washington
must realign its economic policies to fos-
ter saving and investment instead of
runaway constmption. And, most impor-
tant, U. 8. business and labor need the

ing world economy where the newest
technology and trillions of dollars flow
across borders almost at the speed of
light.

Wateh out for ‘“flexibility.” It may
soon be a hotter buzzword than “eom-
petitiveness” is today. In a sense, many
:| of the acfions taken by business and

Washington since the early 1970s can
now be seen as ad hoc attempts to
achieve economic flexibility and position
U. S, industry to respond to foreign com-
petition. Whether each made sense is ar-
guzble, but all were driven by the need
to keep American companies in the
game. Here are some of the recent

rates would then soar, and the next stop
would be recession,

RUNAWAY DRAIN. Obvmusly, trade is a critical element of U.s.
growth, although economics textbooks never made much fuss

~|-aboiit it tntil recently; corisidering" it-a niarginal part-of totak-

produetion. Today, exports and imports together amount to
24% of real GNP, compared ‘with 16% in 1970. The 1986 trade
defieit, $170 billion, equaled 4% of GNP—roughly the excess of
U. 8. consumption over production. '

Of course, foreign creditors don’t have to take U. S. goods in
payment: They can buy America instead. With the dollar de-
clining, U. 8. assets, both real estate and corporate, become a
bargain, and the cash-rich Japanese and other foreigners al-
ready are seizing the chance to invest here. Foreign invest-
ment should spur U. 8. cutput and save American jobs. But
the nation still could lose, since a growing portion of U.S.
income must wind up overseas.

Is there any alternative? Yes: Grow faster. Says Nobel

- laureate Lawrence R. Klein of the University of Pennsylvania:

“If we got our priorities reoriented, the U. 8. could achieve a

entire products overseas. It may maximize profits in the short

moves in this direction:

& Deregulation was aimed at freeing business from excesswe
government intervention. It's working. -

# Product diversification strove at keeping up with swift

B The development of the service-oriented “hollow corpora-
tion” (BW—Mar. 3, 1986) is a strategy to escape high U.S.
wages and rigid work rcles by buying most components and

run, but it can cost companies and the ccmntry the ability to
manufacture and innovate.

W Corporate restructuring—the razzle-dazzle game of merg-
ers, acquisitions, and leveraged buyouts—has attacked the
hierarchical rigidity of some old-line, mass-production compa-
nies that resisted change."Many needed shaking up, but it is
not clear whether the benefits have been worth the carnage.
# The rise of high-tech entrepreneurs recalls the freewheeling,
frontier-breaking style of the 19th century (page 64). Overall,
it has been worth every dollar of venture capital spent.

flexibility to operate in a rapidly chang- |

Each of these approaches has its positive side. But collec-
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tively they miss the mark, To the extent that such strategies
have relied on reducing real . S. wages, eliminating or down-
grading jobs, and simply propping up short-term profits, they
defeat. the major purpose of.competitiveness: to be able to sell
a country’s wares at prices that give its investors a fair return
and its population a rising standard of living.

The burden rests largely on U. 8. industry. John Zysman, a
political scientist at the University, of California at Berkeley,
warns that companies that “become expert at making or mar-
keting cheap-labor goods will lose their technological edge.
sooner or Jater and wind up making nothing but low-value-
added goods.” Adds Stephen S. Cohen, co-author with Zysman
of the' forthcoming Manwufacturing Motters: The Myth of the
Post-Industrial Economy: “The U. 8. and its companies must
keep their mastery over manufacturing. You can't control
what you can't produce.”

HARD cHoices. Cohen and Zysman argue that in a world of
open mavrkets, rapid technology transfer, and ever-shortening
preduct life cycles, full competitiveness requires a lot more

government to maintain a steady policy environment, and busi-
ness isn't used to trusting in either. “The overvaluation of the
dollar came just when people had to make fundamental
changes,” says Piore. "It created vast uncertainty about
whether business could still build or maintain mass markets fIt
caused a loss of confidence and direction.” .

The Reagan Administration’s reversal on tax pohey has
added to business uncertainty. Although last year’s Tax Re-
form Act ultimately should make allocation of capital more
efficient, indusiries that have lost the investment tax credit
and other breaks argue that they've also lost an incentive to
manufacture in the U. 8.

But if capital spending is critical to productivity, it’s only
part of the story. To foster growth, capital must be deployed
efficiently, and that 15 up to management. In the Reagan era,
notes economist Everett M. Ehrlich of the Congressional Bud-
get Office, “we've achieved price stability, shaken down the
tax laws, stabilized regulation, and driven down unit labor
costs. Yet the economy has been unable to fire a second

flexibility than shuffling financial assets
or moving jobs, production, and technol-
0ogy overseas can achieve (page 56).
Companies and their stockholders must
choose between playing the short-term
maximization game and making money
by investing for growth and apprecia-
tion. Industry must step up its tentative
moves toward programmable automa-
tion and flexible manufacturing. sys-
tems, techniques that emphasize shorter
production runs and response times over
economies of scale.

Specifically, flexible manufacturing
would let manufacturers customize one
product line or shift quickly from prod-
uct to produet with virtually the same
equipment, If it works, it should permit
makers of specialized high-value prod-
ucts to mateh the cost-efficiency of mass
production. It departs sharply from con-
ventional commodity production and as-
sembly-line techniques that permit little
variability in the produet.

Skepties argue that a major move to-
ward flexible manufacturing would twrn
the U. 8. into a “boutique economy,” too
{ragmented to be efficient. Proponents

stage.” Ehrlich attributes much of the
economy’s sluggishness to the huge bud-
get deficit, but beyond that, “it comes
down to management.”
WASTED BOUNTY. To make capital work
well, business also needs an educated,
skilled work force that cares about what
it’s producing. This will become clearer
to managers as new preduction technol-
ogies are introduced. Getting the kind of
labor force needed to make flexible auto-
mation work will require management
and unions to abandon the old adversari-
al attitudes and strive for cooperation
{page 61). i unions resist such change,
they will guarantee a continuing loss of
jobs and production to foréigners. Manu-
facturers, for their part, can flee the
U. 8. or make their domestic operations
pay better by investing more in training
and encouraging worker participation.
Finally, there is the litile item that
shows up at the end of every econo-
mist’s productivity equation: technologi-
eal progress. It is the hardest component
of growth to measure, yet no one doubts
that, it often is the most powerful. The
U. 8. has never wanted for inventiveness

reply that flexible production'is enabling

West Germany and Italy to overtake the U.S. in productmty

and capture increasing market shares in guch products as
ma.chine tools and textiies

tlmes -hitter debates in U. S compames where many execu-
tives see it as too radical a departure. Economist Michael J.
Piore, who has been studying manufacturing organization in
the U, S. and abroad as part of a “Management in the 1990s”
project at MIT, notes that “every major American company is
examining or even trying new approaches to manufacturing.
_And labor is working on this, t00.”

But while many companies are willing to make some big
changes, says Piore, “they still want to go only partway. They
think they can simply apply the techniques of flexible special-
ization to mass productlon

It is not surprising that many U, S. executives are reluctant
to risk a full commitment to flexible manufacturing. The in-
vestment is costly, and mistakes can be disastrous. What's

ARG and creativity, yet it has managed in
recent years to squander this bounty.
For a while in the 1970s, U. S. business scaled back research

-and development spending just as it was becoming most criti-
-t..¢al for-meeting foreign competition (page 59). Both federaland |
private spending on basie research became skimpy. For want |~

of capital, inventors and high-tech startups seld their richest
ideas to foreigners hefore they could flourish as innovative
new industries in the U. 3. Manufacturers repeatedly failed to |
move from the R&D stage to full production. Strategic alliances
between 1. S. and foreign producers often wound up with the
American producers giving their technology away (page 62).
Such miscues put the U. 8. behind in fiber optics, for example,
and kept it out of VCRs entirely. -

Getting more Ameéricans-to realize that it pays to make
things in the U. 8. is the heart-of the competitiveness issue,
This is no small order. But the task can start with 2 hard look
at the sources:of U.8S. growth its prospects, and the cost of
letting it languish,

By Norman Jonas.in New York

more; Success requires cooperation with labor and reliance on
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THE srnnmnn OF LIVING IS SLIPPING

Adjusted for inflation, paychecks are declining for many peOple

Is the American
. dream about to end?

. since the Depression,
‘millions of Ameri-
cans face the grow-

they will not be able
to live as well ag their parents. Caught
in a vise between slowing productivity
and flerce competition from low-wage
foreign producers, many workers are be-
ing forced to accept. pay cuts to save
their jobs. Manufacturing continues to
decline as a source of high-paying jobs,
while services boom. But the service
- jobs offer mobility only to a well-educat-
ed top tier of the work force.

- Other workers who might have gone
into- the same plant that employed their
fathers. find those jobs disappearing.
And they may lack the education and
gkills needed on Wall Street or Route
128. Corporate restructuring, too, is driv-
ing hoards of middle managers and

For the first time -

ing: likelihood that

white-collar workers onto unemployment
lines or into lower-paying.jobs.
‘What’s happening is painfully simple:

The U.S. standard of living, long the

envy of the rest of the world, has hit the
wall. In fact, there is overwhelming evi-
dence it's already slipping for many peo-
ple and may drop even more unless the
U. 8. can reverse its productivity decline
of the last 15 years or so. Says former
Labor Dept. Under Secretary Maleolm
R. Lovell Jr., who now teaches at
George Washington University: “The
standard of living hasn't been going any-
where for a decade” For nonsupervi-
sory workers—some four-fifths of the
work force—wages adjusted for infla-

tion have fallen since their peak in 1972. -

THE SWEAT FACTOR. If cooling off the
growth of wageg is the only current way
to keep the U.8. competitive—at least
until business can make itself more effi-
cient in other ways—what's so bad
about it? After all, says Richard 8. Be-
lous, an economist at the Conference

further erogion of worker loyalty

Board, “we still have a tremendously
stable society, and the proletariat isn't
about to storm Bloomingdale’s.”

Right, but Belous raises some more
serious 1ssues: “If we don't start grow-
ing again, a dropping standard of living
will bring more inequality and could cut
off some of the traditional roads to ad-
vancement.” That could shake the na-
tion’s governability, he adds, by “mak-
ing it barder for politicians to form
broad, lasting coalitions.” For business,
it could mean a resurgence of unioniza-
tion, even among professionals, and a

The standard of living iz a difficult
concept to define, much less measure. To
see how the average person has fared,
some economists take the real gross do-
mestic product—the total output of
goods and services in. the country—and
divide it by the population. That yard-
stick shows that GNP per person in-
creased at a brisk annual pace of 2.6% a
year from 1960 to 1970. But since then

AVERAGE
HOURLY
EARMINGS IN
1977 DOLLARS®
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the rate has fallen to a 1.6% annual rate
{chart). Other economists prefer to look
at what has happened o the income of
the typieal household. And that tells 2
more dismal story. In 1973, median
household income, after adjusting for
the effects of inflation, was actually al-
most 8% higher than it was in 1985.

The stagnation in income is even more
disturbing because more people than
ever are working to produce that same
income. What economists call the sweat
factor has risen. The number of people
employed has jumped from 40% of the
pogulatmn ini1970 to 46% today, as the
bab¥ boom has swelled the number of
working-age people and more women
have gone to work. The overall labor
force has. grown by nearly 28% since
1973, to more than 115 million, and two-
thirds of the 33 million new workers are
women, who now account for 44% of all
employees. Since hourly wages in real
terms have fallen 8.7% since 1973, it is
these added workers who have helped
families keep their heads above water,
'NO HOMEYMOON. Look at what would
have happened to living standards if
men had remained the sole breadwin-
ners, According to a study last year by
the Joint Economic Committee of Con-
gress, a 30-year-old male earned—in
1986 dollars—an average of $25,253 in
1973. Ten years later, the average 30-
year-old man earned only $18,763 after
adjustment for inflation—one-fourth
less. “Clearly, if only the father worked
in an average young two-parent family
in the 1980s, there would be a drastic
decline in family income as compared to
1973, states the Committee’s report.
Even with more wives working, the re-
port finds that the average income of
two-parent families fell by 8.1% from
1973 to 1984. The decline would have
been three times as large if more moth-
ers had not gone to work.

The conclusion is unsettling: Many
American families now must put two
people to work to mateh the living stan-
dard that one person could have provid-
ed in previous decades. Some economists
argue that many women are working
not out. of necessity but because they

| should make their families better off.
Instead, the average family is working
harder just to stand still. *Today, you
need two people working to make what
is considered a middleclass standard of
living,” says Frank Levy of the Universi-
ty of Maryland,

To keep spending as their income
falls, U.8. families have gone deeper
and deeper into debt. Consumer install-
ment debt rose from 13% of personal
income in 1973 to more than 16% last
year. And that doesn’t include all the
home-equity loans that are being used to
buy cars and other products.

Slow economic growth has had its
most dramatic effect on those born dur-
ing the baby boem. Many baby boomers

have delayed marriage, in part because

of the sexual revolution but also because
of the decline in their ability to earn a
decent living. The data show that in-
stead of getting married at 22, as their
fathers did 30 year ago, men on average
today hold off until they’re 26. Women

whose mothers married at about 20, now-

wait until they're 23. When they do mar-
ry, these young couples put off having

children. And the number they choose to

_has dropped from 24 children per 1,000
‘women-in 1960 to 15 per 1,000 today,

‘settle for less in other ways. Many live

"14% less on furniture in 1981 than a

have is down as well:. The birth rate

The baby boomers also have had to

in smaller houses than those of their
parents: Less than half of new housing
units today are single-family detached
units, compared with more than 60% as
late as the 1970s. They also get by with
fewsr necessities, The typical family
headed by someone aged 25 to 34 spent

similar family did in 1973, according to a

| want-to.-Nonetheless, their extra-income -}

To plck up-;'\ an, extr 30
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Joint Economic Committee study. They
spent 15% less on personal care, 38% less
on charity, and only $47.more a year on
food outside the home, despite the fact
that the woman most -likely worked.
“The young middle class has experi-
enced a dramatic decline in-its ability to
pursue the conventional American
dream: a home, financial security, and
education for their children,” says Rich-

ard C. Michel, an economist at the Urban

Institute and an author of the study.
The stagnant economy has hit those at
the bottom of the heap hardest. Families
without two earners have suffered the
most, especially those headed by women.
Single women now head 16% of all
households vs. 12% in 1973, With a medi-
an income of 313,660 a year, many of
these households are below the poverty
line, Indeed, they have been a big reason
why the overall poverty rolls have

HOPE THINGS: L
WILL BE EASIER IN THE mun:'

‘deficit: spending.’. Without the,

figure his

hig: _n - Bell, the

out once a

 the downpayment'

they Iaughmgiy lament their- T e .
_STAYING HOME. Last year Judy added

: :r-"‘by workm _paradxcally a8:
' Th

ouTﬁeave them ™

“tras. In contras

- lot of sweepstakes

00::to--the- family's .income

ways go. toward bill§7=*F: hope things
will be eas1er in the futare,” says Judy. .
“T know ‘we're sure working: towards
it.” Until then, she la.ughs “We entera.

jumped from 11% to 14% of the popula-
tion" since 1973, The gap between rich
. and poor is at a postwar high: The poor-
est one-fifth of the country’s households
now receive less than 5% of all income,
while the wealthiest one-fifth receive
more than 40%. “Iiequality grows as the
standard of living falls,” says the Con-
ference Board’s Belous. “Since the early
1970s inequality has been increasing,
and the trend has become. more pro-
nounced in the 1980s.”

Even the majority of Americans who
have maintained their living standards
may not be able to do so much longer.
The rush of women into jobs has begun
to slow. Baby boomers are reaching the
age where children must be borne or put
off altogether. And there are limits as
well ag economic costs to the debt levels
the economy can bear. “We can't keep
[living above our means] forever, but
while we're doing it, it's like having a
great party on borrowed money,” says
Lester C. Thurow of Massachusetts In-
stitute of Technology. “At some point,
wa're going to have to pay the bill.”
TALL ORDER. Most economists agree that
a return to fast economic growth is the
only long-term way to keep the standard
of living from declining further. But
even a healthy economy doesn’t neces-
sarily mean well-off consumers. Since
the recession of the early 1980s, much of
Corporate America has been trying to
boost productivity. But while productivi-
ty has rebounded in many manufactur-
ing industries, the gains often have
come from cutting wages, dumping inef-
ficlent plants, and exporting jobs over-
seas. Such measures may help individual
companies retuwrn to health, but they
also slash at overall living standards. -

And the new jobs being created by the
recovery may not offset this decline. A
controversial study by the Joint Econom-
ic Committee last year concluded that
while some 9 million new jobs were cre-
ated from 1979 to 1985, 44% of them pay
$7,000 a year or less. If it's true and the
pattern continues, the U.S. could find

could begin making record profits and
the economy could surge ahead, while-
incomes decline for the vast reaches of
the middle class and for lower classes.
If the economy is to grow in a fashion
that augments living standards, compa-
nies have a tall order in front of them:
They must boost wages and output as
well ag productivity. This has heen the
traditional way that economic growth
has oceurred. But if it doesn’t begin to
happen again soon, an increasing num-
ber of people will find the American
dream is just a dream after all.
By Aaron Bernstein in New York
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Growth is stalled by' an aging capital stock and a poky service sector
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Although there’s no
free lunch, one thing
comes awfully cloge:
productivity. When

ness can do the im-
possible. Companies
can hand out raises,
slash priees, and increase profits—some-
times all at once. Productivity trans-
forms luxmries once reserved for soci-
aty’s elite into ordinary household items.
Malthusian prophecies of worldwide
starvation and scarcity turn into archaic
curiosities. Even warnings that workers
won't be able to support the next gener-

1 ation“of retirees sound Téss ominous, if

productivity can be counted on.

But for all its potential, productivity
has not been living up to its promise
lately. Output per worker has been
growing, on average, less than 1% a
year gince 1973, compared with a rate of
more than 2% in the 1960s, If the higher
rate had been sustained, a worker’s out-
put would double in 32 years. At the
slower rate it takes more than 70 years.
Wages follow productivity almost in
lockstep, and the cumulative effect of
the shortfall on incomes is huge: “It’s ag

- if every worker were leaving $10,000 a

it's growing, busi-

year on the table,” says Carl G. Thor,
senior " vice-president of the American
Productivity Center in Houston. -
Buysiness depends on productmty as
much as workers do, Manufacturers in

1986 were able to offset wage inflation

and held unit labor costs flat. For most
companies outside of manufacturing,
however, productivity was stagnant, and

_higher wages simply flowed through to

higher prices.
THE cuLparr. The lag in productivity is
clearly a culprit in America’s declining

. competitiveness, U.S, trade rivals are

scoring faster productivity growth, and

America_now .ranks near, the .bottom .| like—since.1985.has not.produced broad-. |-.....

among ‘industrialized countries (chart).
ficonomists. have come up with some
reasons for the productivity slump that
started in the late 1960s and turned into
a rout in the 1970s. The slowdown began
with the arrival of the baby boomers in
the job market. The flood of young
workers dampened the postwar produc-
tivity surge by reducing the overall level
of experience and skills. Business also
had to absorb the shock of soaring ener-
gy prices, a tidal wave of government
regulation, and accelerating inflation.
Managers steered investment almost sin-

energy, not capital or labor. Faced with
lower inflation-adjusted rates of return,
business cut back on capital spending.

The result is an aging capital stock.
The average age of a manufacturing
plant was about 15 years at the end of
1986, vs. 13.8 years in 1980. For equip~
ment, the average age is up by half a
year.

Yet, the greatest drag on productivity
growth has come from the ever-expand-
ing service sector. Many service firms, |
from far-flung bank holding companies
to the boutigue on the corner, have been
frustrated trying to squeeze more out-
put from less input. Since 1979, output
per hour in service-related industries has
risen less than half a percent a year.

The official figures may be understat-
ed, economists suspect, becaunse the vol-
ume of services is difficult to measure.
Tons of steel are counted more easily
than the output of attorneys. Govern-
ment statisticians have resorted to plug-
ging in workers’ earnings as a proxy for
the value of output for 20% of services.
“Instead of output, they measure labor
input,” says John W. Kendrick of
George Washington - University. “For {
some. industries, they compute zero pro-
ductivity growth just by definition.”
BUYING BINGE. It's more than a measure-
ment problem, however. While factories
typically use capital equipment to econo-
mize on labor or to increase volume, the
same cannot always be said for service
firms {nor the whitecollar divisions of
manufacturers) More than $160. billion
invested in high-tech equipment—com-
puters, communications gear, and the

based savings, reports Morgan Stanley
& Co. economist Stephen 3. Roach. Data-
processing divisions. went on buying
binges, says Roach, believing that. “pro-
ductivity paybacks would be autematie.”

Instead, corporations have mined data
more intensively. Management nurtures
a ‘let's-caleulate-it” mentality, says
economist Lester C. Thurow of Massa-
chiisetts Institute of Technology. “Re-
ports we used to do every three months
we now demand every day,” says

Thurow. “Nobody asks if this added |

knowledge generates new output.”
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er ‘'maker’ Tandem _Computers- Inc., of
- Cupertino;. Calif., .for; éxample;. has .cut
*the average. deeugn time. for its semicon-
ductors to-just 4 weeks.from 14, after
installing several million gollars worth.
of computer-aided. design: equipment.
But Tandem cannot identify: similar sav-
ings for its largest wh1be-collar invest-
ment, an information network that links
-marketing, - engineering,- and: manufac-
turing divisions at 200 locations in $5
countries, Tandem has poured tens of
niillions into the. network, according to
-S ohen C. Schmidt, vice-president for .
operations.. “We: all thmk it makes us a
lot more productive,” says Schmidt.
“But I'd be damned if-I know how to-
quantify it
BACK ON TRACK. Basic manufactunng
operauons though, have managed an
impressive comeback. Forced by foreign
competition to slash its labor force and
close obsolete plants, the U. 5. manufac-
turing sector has essentially recovered
from its 1970s slowdown and is back on
a 3% growth track. If not for the shug-
gishness in services, tofal U.S. produe:
tivity would have grown by a respect-
‘able 2.2% since 1979. But the service
_sector can boast a.crop.of winners: Com-
-munications and rail transportation have
[turned out. sizable productivity gains.
Many economists warn that broader
efficiency gains will be hard to come by
unless workers have the levels of educa-

| tion and skill required to handle ad-

vanced technolog’xes This means that’
the T. 8. will have to make greater in-

vestments in its “human capital.” The
economy may not be able to abide a 13%
illiteracy rate much longer.

Whatever shortcomings the U. S may
have in human and physical capital, the
nation has leng enjoyed a clear advan-
tage in what experts consider the most
important, though least. controllable,
component of produetivity growth: tech-
‘nological progress. It may appear as an

.unexpected?b_i'_‘e'gkthrough, such as the
“latest discoveries:in superconductive ma-

terials (BW-=-Apr:: 6);:0r: as. incremental
follow-up advances. Despite decades of
debate, the uneven pace at which tech-
nology advances remains. a mystery to
economists. But most agree that the rate
can be influenced by spending on iTre-
search and development.

Here the U.S. could be doing more to
help itself: Qutlays by business and gov-

| ernment for civilianh R&D are a' smaller
ghare of the: economy in the U. S. than in

other countries.
The. record of the last 15 years or so

‘gives the U. 8. the edge for initial prod-

uet inventions. But it is Japan that wins
the accolades for bringing down costs in
the. commercialization stage.. “In the

. kind of research that wins Nobel prizes,

we've done extraordimarily well,” says
technology expert Nathan Rosenberg of

 Stanford University. “But basic selence

is now an international commodity—you
can pick up a lot in other countries just
by reading scientific journals.”

The next competition: superconductw-
ity. Commercial use of the low-resis-
tance conductors. of electricity, though
still years. away, is . likely to provide
more: conventional. cost-cutting and out-
put-expanding. fechnology than comput-
ers have. Scientists believe superconduc-
tors. will help revolutionize operations in
service industries;. such- as transporta-
tion, utilities, and even health care.
TURNAROUND TIME. Does it matter which
couniry capitalizes on a new technology

first? Absolutely, if the country is run-

ning a huge payments deficit with the
rest of the world. True, economists ex-
pect other countries to adopt U.S. tech-
nology and their productivity growth to
outpace America’s—that’s what happens
when nations play catch-up with the

.leadsr. But théy do worry that turning

around the massive U. 8. frade deficit,
which climbed to $170 billion last year,
will be much more painful without a pro-
ductivity revival,

Otherwise, “the exchange rate will
bear the brunt of the adjustment,” says
Richard O’Brien, chief economist of
the American Express Bank in London.

tivity growth, a dollar-yen exchange rate

- from 180 to 200 yen would have been

low enough to have restored America’s
competitive position. “Factoring in rela-
tively low productivity growth, however,
takes the dollar to 150 yen or iower,”
('Brien says. Continuing downward
pressure on the dollar has already
flashed ominous signs of higher inflation
and interest rates—both enemies of fast-
er economic growth. Productivity re-
mains the best escape from the dismal
arithmetic.

Jogn Berger itn New York, wzth burean

reporis
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FREED/PICTURE GROUP

i Back‘ _when. most
homes. had black-

dial- phones,’ before
U.S.  inventors had
‘dreamed” up micro-
wave ovens, quartz

deoreeorders: this: eountry thought it
had a lock on the good-life: After all,
U.S. factories: were spewing out a
steady: stream ‘of low-cost consumer

up. In- his:1958 classie, The Affluent So-
erety, John Kenneth Galbraith could con-
fidently: boast: “We. have solved the
- problem: -of production.”.
Not-'quite 30" years later thmgs
couldn't' be more different. The Ameri-
can standard of living is slipping: Even

than does the U.8;"And it is coming on
strong in biotechnology and gearing up
for a massive assault on-what could be
the next major: new- technology—super-
conductivity (BW—Apr. 6).

Meanwhile, U. 8. factories are produc-
ing a rapidly dwindling share of the
products that made this country an in-
dustrial powerhouse. Starting with steel
and machine tools, then consumer elec-
tronies and automobiles, the U. 8. share
of world exports has ebbed in one indus-
try: after another. Imports, meanwhile,
are flooding U.S. shores. Buy a quartz
wateh or a VCR and odds are it will be

, America’s trade balance
in manufactured. goods has plummeted
sharply into the red, from a surplus of
$18.1 billion to- a:deficit of $151 hillion.
Eveén high-tech electronics products have
been running a negative balance since
1984, Last year they posted a $13.1 bil-
lion deficit—d49% bigger than in 1985.
The crisis-in- U. 8. competitiveness has
sparked a spate of studies by federal
agencies, academia, and industry—no
fewer than ‘1T major ones in the past
few years. Their recommendations are
familiar: Spur- tethnological innovation

by pumping up research and develop-

and-white TVs and.

| creative hothouse. Its laboratories ch
out lmportant advances and. Whole new '

wnstwa.tehes and vi-,

goods that the: whole world was lapping |

- can manufacturing; U.S. - indusl
big trouble when it‘comes to transforms=
- ing ideas-into- products: that ean be sold‘ -

the country’s. once-unassailable lead in. |
high technology is narrowing: Japan pro-
duces and uses more computer chips.

‘made bya _foreign company. In just the
) "'past 81X “years,

- ment, forge bonds bet:ween mdustry and.n ‘
_academ:a and turn out more: saentlstaﬁ-

and engineers. Thege areas ean: bear im-
provement, and soimne posntwe step 3
bc_amg taken {page 68) '

The fact remains that the U. Siis.still

students and a, éfaggenng 58%:
studying engineering. So: the failug
not- American: technology=—it:

on- world markets: That's the. mi
link in the innovation process:"

' the- scale of Pres:dent Kennedy's - pro-

gram to puta man on the moon. And the
process won’t be painless, warns Roy H.
Polloc_kf’ whorecently retired as -RCA
Corp.’s exeéutive vice-president for tech-
‘nology- and’ now- lectures at Fordham
University. “With the exception of the
Civil War, it's doubtful that America has

ever faced such -an awesome trauma.”
But the alternatwe,” Pollock:says, “is to..
~accept. e 0
the end of America’s greatness.”

g-economic. decline-and

PEAD ENDS. What happened:to-T. S:- faic-
tories? All fingers- point to the: eorner

office: For: miostof:the’ 19005, five-were

the qumtessentlal ‘manufacturing - soci-
ety,” says Herbert W: Nidenberg, an.in-
dustrial engineer who is now senior pro-

gram manager. for -manufacturing - at.
Battelle: Memorial. Institute, "And.-that"

avolved into arrogance. “Coming out of

World War II, we got the idea we were ||

_much better than we were;” says Steven.

(. Wheelwright, professor’ of manufic-

turing strategy at Stanford University.
Galbraith’s assertion that prodgc‘;ii‘oﬁ:

Unless the U. S, gets its manufactur—

.ing- operations back in shape-and
- fast—it could lose any hope of maintain-
mg ‘the foundatlon on whlch tomorrow’s
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-had ‘been:mastered reflected the prevail-
‘ing’ view of top executives in the 1950s.
-By then, manufacturing had ceased to

risky; ju

ming: More and more factory jobs were.-

.GM,” 8ays.
" Center: for Research in Management at

be a.factor in strategic planning, Fac-

tories had been handed over to.caretaker
‘managers in dead-end jobs. Their assign-

ent.. was_gimple: Don’t do anything
ust-keep the production. line. hum-

reduced to boring, repetitive chores that

-anyone: could do, and the pool of skﬂled

‘machinists withered.

The upshot: By the time Japan
emerged as a serious challenger in the
late 1960s, the U. S. was saddled with: an
alienated work force and moribund’ fac-
tory. managers. They didn’t have a pray-
er apainst. Japan's dedicated workers.
and ‘energetic engineers, Twenty years
later the situation isn't much better, be-

cause few senior managers- have yet’

come to grips with the enormity of the
feat, that Japan has pulled off.

STUNNING SPEED. Even after Japanese
auto makers had knocked Detroit for a

_loop: in. the late. 1970s; General Motors.-
Corp. was' totally unprepared for the

miracle of NUMMI. In setting up New

* United Motor Mfg. Inc., managers from
Toyota Motor Corp., GM’s partner in-the
joint venture, took a mothballed- Califor--

nia assembly plant with outmoded equip-
ment and transformed it into GM’s most
efficient, factory. GM executives, who
have long patted themselves on the back
for- being America’s most progressive

‘managers, were staggered. “Productivi-

ty there i5: twice the average level in
.awd J: Teece, director of the

the Umversuty of California at Berkeley.
“Yet here'is'a plant where nothing spe-

. many markets only by offering custon=-

| with an-emphasis’ on simplicity and. the .
- fewest parts possible—but also for easy -

Corp. when it rblle i out the
 hot-selling compact. disk o
because there was no-sui

cial is going on in terms- of technology.”
The difference ig the way- that: the-
Toyota managers organized and- operate
the NUMMI plant. L
Indeed, that's the secret to hows
Japa.nese pulled the rug out from yiider:
U.S. manufacturing, They figured. they -,
could break America’s stronghold: in-

ers a .broader choice of goods. That
would attack the key weakness of mass.:
manufacturing: It depends on long; sta-
ble production runs. By totally revamp-
ing the factory and finding methods that:
could. rapidly inject a stream of new
products into the market, -the U.S.
would be unable to: keep,'pace.‘ 2

"It was a stunning strategic coup that.
marked the end. of an era. The Japanese:
created a' manufacturing -infrastructure:
that can’respond with blazing speed to
market. demands and changing opportu- |
nities. Products are. designed from
geratch not only. for ease of assembly—

modification. Faetories are organized by

product, not by function, so that raw.
materials enter-a manufacturing' “eell”

and exit as a finished produet or compo- |
nent. Unlike U. 8, operations, there is no
so-called work-in-progress waiting for'a |
drilling machine, then moving into an-

other queue until it ean be processed on

a grinding machine. And the whole soup-

to-nmuts production is orchestrated with

such precision that it runs with virtually

no inventories of purchased parts and
materials or "of partly finished prod-

ucts—all of which tie up money.

NEW cYcLE. Moreover, the Japanese put |-
the craft back in manufacturing by mak-
ing quality. the responsibility of each
worker, not afterthe-fact’ inspectors.
Jobs that need only mindless hands are
delegated to mindless machines: robots.
And while it seems unbelievable to many
Amerieans, this approach yields prod-
ucts that are both higher-quality and
less expensive. Almost overnight the
precepts of decades of manufacturing

-seigtice were-tirtied tpsidedowiy -~ e

Tae full dimensions of Japan's
achievement are finally beginning to
sink in. But few U.S. companies have
the manufacturing talent necessary to |
mount an effective response. The ex-
perts can tick off only 30 or so major
corporations that are clearly serious
about manufacturing: Allen-Bradley, oM,
and IBM usually head the lists. Close be-
hind are such names as Apple Computer, |
Caterpillar, Deere, Hewlett-Packard,
Honeywell, Johnson’s Wax, 3M, Xerox,
and the major aerospace companies.

General Electric Cos $11.6 billion in-

-vestment over the past six years to | =
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;Cammeice Dept. pred:k:ts

Homestic. sales by 1990..

U.S. & 0 Sales, and the

foreign cars will grab 37%:of - :

boost competitiveness wins it a place on
that list, But more telling than the mon-
ey, says Fred W. Garry, vice-president
for manufaeturing, is a change in mana.
gerial mindset:. ‘the idea of looking: at
things. from a total-cost peint of view,”
not each manager's narrow specialty, In
GE's . major appliance business, people

turing now huddle at the start of a de-
velopment cycle to coordinate the proj-
ect, The payoff: Japanese competitors
that had been planning to go after the
U, 8..market for refrigerators and wash-

ers. @ ers.have been spooked. Bet-
ter prod Garry believes, “delayed
their des and maybe aborted it.”

PROWLING EWGINEERS, Black & Decker

Corp. pioneered exercises in product sim-
plification a.decade ago. By tiimming
the number of components in its power
hand tools to increase productivity and
reliability, B&b multiplied sales sixfold
during the3970s while cutting prices in

with. huge locomotives. At GE's Erie (Pa.)
factory, .engineers prow! the plant, ask-

tivity.. Cage, in point: Shop workers
thought a comphcated door, which took
sophisticated equipment to produce,
could be simplified. The door is now built
with simple tooling, using 40% fewer
parts and costing 25% to 30% less.
Since. 198(, Westinghouse Electric
Corp. has been stressing greater flexibil-
ity, defect prevention instead of defect
detection, and “bottom-up” management
in production. Tt created a 300-person

the message to every plant, and several
thousand hourly employees are now or-

ganized in work teams that are responsi-
ble for their own supervision. Westing-
houge has algo invested more than $2.4

billion to improve manufacturing. That
helped boost net income to $671 million

from design, marketing, and manufac- |

_half, The concept, warks.. ]llSt as. we]l_,__,_.

ing workers. for ideas to improve produe- : “to

last year, nearly 50% above the 1983

agreements from ‘€Xpoters
in Europe and Asia, T
dustry hopes thatsi
start of the long march back.

Productivity & Quality Center to carry -

mark, on a 13% sales rise to $10 7 billion.

The programs were triggered by a
1979 internal study. Westinghouse want-
ed to know why it was getting its pants
beaten off in quality by the Japanese.
The answer quickly became apparent.
The Japanese measure quality in terms
of “composite yield,” or the percentage
of work done right the first time by each
worker, Westmghouse sampled quality

k. before that
point. Applying Japan's standards, Wes-
tinghouse was shocked to learn that its

-quality” was as_ low. as-15% in some |:
plants. “As. ineredible: as! it sounds, we |

never measured-dur-outpyt-in this man-
ner,” wrote Thomas Ji. Murrin; president.
of the Energy & Advanced: Technology-

Div., in 1979; Quality hassince jumped | . ’,. -

sharply, fo as much ag 90%:"
Such results are typical when enlight-

ened managers apply new technology— |: .

even: without climbing’the automation:

ladder all the' way.to: computer-integrats_ |

ed manufacturing (CIM) That involves
creating 2 single shared data base from
which plans for operating not only the
faciory but all other departments are
drawn {(BW-—June 6). 'The hangup with
ciM, says Henry J. Johansson, head of
manufacturing consulting at Coopers &
Lybrand, “is that it crosses all funetion-
al lines, so there's a turf battle.”

RESCUE MISSION. On the rung below CI¥M,
companies have installed either flexible

links between computer-aided design
(CAD) and manufacturing (CAM) systems.
Such moves typieally trim production

time, scrap and rework; inventories, and |-
direct-labor costs by 50% to 86%, accord- | - -}
ing to a recent study by Booz, Allen & |

Hamilton Ine. An FMS.ig a cluster of
computer-controlled :machines that can
be quickly programmed. to turn out any
oné-of a family of parts—for example,

anythmg that can be machined from a |

block of steel up to a certain size. CAM
systems are similar but ean integrate
more types of production equipment.

production. line, often |-
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With both FMS and CAM setups, produc-

SPECIAL REPORT




.

gansAdministra-

asxc cience that

SPECIAL REPORT

 BUSINESS WEEK/APRIL 20, 1987 59




]
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nlisting: the aid of
.. farthat: include:
' among. their - cus-
‘tomers; And it has: established a toll-free
number, 800-824-0616,. that. shop manag-
ers; can: -call:with problems
Navy has launched a rescue mis-

| sion; “téo. .It’s- called Ramp, for Rapid Ac-

quisltmn ‘of Mamifactured Parts. The
Navy wants’ to. be’-able: to request bids
.for replacement parts’and get delivery
- 30-dayd. later: Today-that process takes
- 300: days: Trimming: the eycle by 90% is
attainable—and. it can.be done with ex-
isting; proven technology, according to a
-study" presented. to the Navy late last
year: by: the: South:.Caroliria Research
Authority, baged ini:Charleston. -
QOING FOR BROKE: S0'the Navy has de-
cided to. steam. ahead. and apply that
| technelogy:-to-an {‘ultimate job shop”—
and make:the technology available to all
comiers;: not- just” Defense - contractors.
Scheduled to: be up and running in 1990,
.the -plant will automatieally make any-
thing that can be ecarved from a 12-in.
metal cube or 2 eylinder 6 in. in diameter
-and 24 in, long. The shop is designed for
a work. load of 86,000 metal parts per
_ year, in-batch sizes as small as one.

- A comparable prototype job-shop-of-
the-future has already been demonstrat-
ed.by. a.consertium. called Impact, head-
ed by :Big: Eight: aeccountant Arthur

-“kuhndersens:&Ca-Andsthe-National- Bu-

reau’ of Standards: last December dedi-
cated: its: Automated Manufacturing Re-
search. Fac111ty, & factory-automation
laboratory:where: companies: can test
" production iconcepts::Even-so, the scope
of modernizing smallér-plants is so vast
that. Stephen:S. Cohen, co-director of the
Berkeley Roundtable on. the Internation-
al Economy: at: UC. Berkeley, believes
Washington should establish an industri-
al extension service similar to the agri-
_eultuzal:Cooperative Extension Service.
Justifying: the cost of new technology
is probably the main sticking point

at_most companies. Cost-accounting

8. \_schemes rely c}ueﬁy on ssmngs from_ et
t:| direct labor..to: recover capital invest-
L'} ments, But in most industries; labor has: .
1e: |- already: been-trimmed: to. the bone: and: |
re: [ represents.only’ about. 10%: of productxon:. ;
-'|. costs. Even squeezing out all remaining
jor-.L. labor expenses. wouldn't be sufficient:to-

_‘ Tra.cy O’Rourke; preg]den{‘, of:: A]len"?r
« U Bradley-Co:'The - nondirect cost areag==:

. justify the investments needed. ..
wAvE FArTH; “Tying everything to just
direct labor is no longer valid,” argues-J.

I}

" inventory Tequiements, product: flow-:
through, and qua]lty—have to be consid-.

. | ered. more: closely,” he says. “The. nor-:
mal capital-budgeting proecess, using: |
.| discounted cash flow based on hard sav-.

ings, has gotten in the way” of efforts:

" president of MeDonnell Douglas Manu--
facturing. & Engineering Systems  Co.:

. It's difficult: to: forecast tangible benefits|

-based on better quality and faster: prod-.

" manufacturing-types intopijobs: in IF. S
- corporations,” notes: Mark Shepherd Jr.,
: chau'man of - Texas . Instruments: Inc.,
who'is- one‘of ‘the. rare top: executives.: -
from the:“dirty fingernails” school—and |~
-proud; of:it. Managers:who-lack.d feel -

to- modernize, agrees John: J.. Claticy,. ]

82¥8;. you ve. got to-have. falth !
Not ‘many. companies’ are. . wi

make multimiliion-dollar investment on‘_\ ‘
- those terms, largely. becanse top:man-.|

agement doesn't really understand mian:
ufacturings: “You -don’t firid -too many.

for the: shop floor: cannot: expe

_ta.te results and./ cooperatzon he adds
_-b_e

management and capltal budgeting: will
shortly be:released. by Computer Aided
Manufacturing-International Inc;; a fac- |
- tory-automation . research “co-op in- Ar-
lmgton, Tex. The'GAM 1 -plan was- more -

{ or faster: dehvery A translate into im- |
proved market share and fatter reve- |

says Richard B: 'i‘roxel Y head‘of ﬁnanclal -

management practices: foi- Peat:Marwick
Mitchell & Co,,

formulating stra.teglc decisions.” Hang-

ing a doltar sign on the factors that en- |
hance strategic competitiveness, adds Jo- |

hansson, is vital: “Otherwise, you're not

going to get off the dime in manufaetur- )

ing modernization.”

The. U.S.: cannet- afford to- let. that |
-happen;-especially:-nove.that-Japan:is-algo.f.
starting to undereut’ America’s role as |

the world's-idea factory. In. the past,

says H, Kent Bowen; director of Massa~ | -

chusetts Institute of Technoligy's:Man-

_ufacturing- Systems Engineering: & Man- - -

agement. Program}  the 1.8, -was

dominant in technology and Japan. had |
LEButdf
they get both;: where: does_zrthat Teave- |

the advantage  in manufacturing

Wilson. in: San anms Land
reports s

AR Ak el b SR

“because it means the |
finaneial people will be more involved-in- |
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THE WORKPLACE

GETTING MAN AND MACHINE
70 LIVE HAPPILY EVER AFTER

Only people, says
Japanese labor ex-
pert Haruo Shimada,
can “give wisdom to
the machines.” It's a
lesson that leading-
edge U. 8. companies
are beginning to
learn. By mtegratmg multiskilled, highly
- trained workers and computerdrwen
technology, these companies are seeing
remarkable gains. They could represent
the wave of the future in manufactur-
ing—but only if management and labor
discard obsolete practices and collabo-
rate on innovative production. systems.
A startling concept is starting to take
hold in the workplace: Capital and labor
are no longer competing inputs in pro-

| duction. The mechanization of. muscle-

power in the first Industrial Revolution
led to simpler and simpler tasks that
demanded little of workers except' the
use of their hands. Management neither
expected nor wanted broader worker in-
volvement. In the new Industrial Revolu-
tion now under way, capital consists, of
information technologies that require
workers’ mental commitment and re-
sponsibility for entire systems rather
than for narrow tasks.’

BREAKING BARRIERS. Integrating the
work of robots and other computer-con-
trolled machines in networks requires “a
collection of people” to manage a seg-
ment of technology and perform as a
team,” says Richard E. Walton of Har-
vard business school. Capital and labor
interact in a different way, calling for
new arrangements that aim especially at

= i~ invelving-workers-in-decisions-to-a: far -

greater degree.

The people-machine symbloms is espe-
cially powerful in American plants that
are operated under “sociotechnical” prin-
ciples. These innovations mesh workers’
social and psychological needs with tech-
nological requirements. Semiautono-
mous work teams and other innovations
enable some plants to be 30% to 50%
more productive than conventional ones.
Many leading companies have adopted
the work-team approach, including
Procter & Gamble, Cummins Engine,
‘@M, GE, Westinghouse, IBM, Xerox, and
Polaroid.

Management and labor must rewrite the rule book to make ﬂex1ble manufacturlng pay oﬁ

WESTINGROUSE'S FURNITURE PLANT: CUSTOMERS REGULARLY VISIT TO TALK WITH WORKERS

This burst in productivity is happening
mainly in new plants, outfitted with ad-
vanced machinery and designed speeifi-
cally with sociotechnical methods in
mind. The semiautonomous team con-

cept needs nurturing; quick-fix, cookie-

cutter methods won’t do. Nor is it appli-
cable to all situations. But the use of

teams and other work reforms in con- -

junction with technology can speed pro-
ductivity growth in manufacturing.
Still, barriers must be broken to make
the work clirnate hospitable to innova-
tion. The old-style “control” methods of
managing people impedes the growth of
worker commitment. Companies must
adopt participatory management, elimi-

- nate-bureaucratic.Jayers. of supervigors,..
listen to employees, and develop job-.

security and retraining programs. Work-
ers generally want to do a good job and
will suggest work efficiencies if they
feel that their jobs are secure. Further
more, ‘gain-sharing’” and ‘“‘pay-for-
knowledge” compensation systems en-
courage workers to learn new skills and
raise productivity.

LOOSENED CONTROL. Unions, meanwhile,
must move from a slavish dedication to
narrow job classifications and other
work rules that restrict shop-floor flexi-
bility. Every manufacturing industry

has some local uniong that have loosened

‘their control over the shop floor in re-

tuen for more participation in depart-
mental and plantwide decisions. National
leaders of the Auto Workers, Steelwork-
erg, and Electronic- Workers support
these and other changes in traditional
union policies, although they stiil face

internai criticism for doing so. Examples |

of highly participative, flexible plants
are growing in basic industries such as
autos, electrical equipment, tires, alumi-
num, and steel,

What makes this manufacturing flexi-
bility possible is a high degree of worker
involvement in decision-making. About
65% of the 830 employees at the Grand
Rapids (Mich.)- plant of Westinghouse

housé Eleetric Corp., are involved in an
elaborate system of committees and ad
hoc task forces that discuss issues rang-
ing from business strategy to the con-
stant redesign of work areas for product
mnovation. Using computer-aided design
and computer-controlled production, the
plant can switch rapidly from one special
order to another, combining standard
parts in- unlimited permutations. From
1983 to 1986, productivity—defined as
constant sales dollars per empioyeew—in-
creased by 74%, according to general
manager Russell A. Nagel,

Although the Westmghouse plant has
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type mdustry
factory:Shop-floor-workers consult fre-
quently . with  customersiwho- phone or
visit. the factory 'to chegk on. the pro-
gress of their orders. Asin a top-quality
French restaurant, everything is aimed
.at pleasing:the customer, ineluding high
product quality: and-short: delivery time,
: Mlchael Macco Y, @ ploneer consultant
‘ for : .

ble spefcaallzauon

Tirfes: Skllled workers, us'; g"j:automated
machmery, could changé:; uick]_y from

restrictiong® of Union shop: rules. Plore
and Sabel:concede that the. U. S. may be.

ly, but they note increasing evidence of
changes in that direction,;

RETAILORED: TEXTILES:. A good example
of . flexible specialization. involves the

helping the U.8. textile and garment
indugtries compete with low-wage for-
eign labor: The ACTWU -and manufactur-
ers ih both industries have formed a
joint venture, Textile Clothing Technol-
ogy Corp., to develop new technology
for clothing factories. A prototype auto-
matie sewing machine, now being tested
in- several-plants,. speeds: up the diffi-

turyr around. from. order- to:delivery, the
better. we'll: compete:with: offshore pro-
duction,” says ACTWU Secretary-Treasur-
er Jack Sheinkman:-“We don’t intend to
reduce. oyr- wages to: the lowest common
denominator.” -

Warren: Bennis; an expert on orgamza-

worker involvement.is essential in an in-

: novative-plant.; “Democracy;”’ he wrote,

“ig - the. only. system of organization

which::ig. compatlble w1th perpetual
change.”,

By John: Hoerr in New York

: an_' -old-fash'ioned- =

GIVE 'I'ECHNOI.OGY AWAY

Compames try for new kinds of mtematlonal collaborahons

. forming of high-tech-

unlikely-to- adopt such a system national-

Amalgamated Clothing: & Textile Work-
ers--Union and its centralizing role in |

cuit task of sewing: sleeves in all kinds | .
ot~ clothing. ™ “The quicker it takes t0~

tional behavior, explained years ago why .

est ¢cliip market, is worth the risk.
" Take Motorola Inc, the No, 2 U.S.

- 'S:clupmaker after Texas Instruments Inc.-
Its: global market share.is a respectable;

" 6% oF miore. But.sales in Japan are mi-
eroscopie, despite-20 years of trying. So

‘| Motorola has cozied up to Toshiba Corp.,
“Japan's No. 2 producer; in a precedent- |

shattering deal—the closest, most
“sweeping, and possibly riskiest collabo-
ration ever -between the two camps.
Over the: next five years, Motorola will

‘swap. .its..most  precious- and: sensitive

nology:- partnersh]psi-
with the Japanese is-
tantamount -to- mak-
ing a pact with: ‘the |
) 1 devil. But with-Japan
: - colleeting. an. ever-<|
‘growing share of world. chip- sales—40%:
-~ I last year, up: from 35% in: 1985-~more"
.| and more U.S. chipmakers are deciding.
=] to- chance & little fire and brimstone.
‘| Even the leading American companies |om
feel that the gamble for a bigger slice of | &8
Japan’s silicon pie, now the worldis,large_,- ;

.To. skeptics; . the:

technology’ -for-some. of TFoshiba's, plus .

. help in penetrating the Japanese market

- Other recent examples include Fujitsu

'Ltd s ill-fated attempt to buy Fairchild

Semiconduetor. Corp. and a mysterious
deal between: Advanced Micro Devices
Inc. (AMD) and Sony Corp. that neither
will talk about. Market researcher Data-
quest Inc. counts at least 27 alliances
formed last year between Western and
Japanese companies. “Strategie partner-
ships are becoming an irrevocable piece
of every company's. stra.tegy, -53YS.
Ralph J. Thomson, a senior vice-presi-
dent at Ameriean Electronics Assn.
MORE COMPLEX. Such pair-nps have been
proliferating for several years in indus-
tries as diverse as automobiles, office
automation, and robots (BW-—July 21).
Consultants such as Kenichi Ohmae of
McKinsey & Co, argue that the alliances
are essential as business grows more
complex and global. :

But semiconductors are a particularly
vital business, arguably more fundamen-
tal to the commercial and strategic well-
being of the U. S, than any other tech-
nology. That's why Thomson and others

| seeming. Mephistophelian:- Lionel H. |

worry that teaming up with foreign com- |
petitors; -especially the Japanese, will |
only: accelerate the drain.of bechno]ogy -
from America. ‘

The crities have history on. theu' s;de b
For 25.years, U. 8. companies-have been |
licensing. technology to overseag rivals. |
Arvangements- that- looked at. first like |.
the deal of a lifetime oftew.wound up. |

Olmer; former Commerce: Under Secre« |

tary; cafls past-alliances-“a fire: sale of |

the first order—the technology has gone-|

for a fraction of what it cost to develop.”
Now pessimists fear that history is re- |-
peating itself in chips—in spades. Says: |

Charles H: Ferguson, a fellow at Massa- || '
_chusetis. Institute. of . Technology s Geny:

ter for Technology Policy & Industrial | .
Development: - “If nothing - substantiak |
changes, the U.S: semlconductor indugs i
try will be gone in. five years’’ . .- T

A study of the industry’s- problemsr v
was released in- mid-February by the: |
Pentagon’s Defense Science. Board-.and |
instantly fueled the growing: protection:: |
ist sentiment in Congress.. It: cites-an: (-
“unaeceptable” reliance- by the: Defense ;.-
Dept. on imported chips and. urges major: |-

government assistance—$2- billion. over: || -
the next five years. The: money would: |: -

help underwrite a Semiconductor Manu- |

facturing Technology cooperative: (Sema-: | * .
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: $100 mﬂhon ‘& year: was-tacked: ontosan
- omnibus: trada. bill:; by Representatwe
- Don Ritter (R-Pa.). =

industry has captured head;mes of late,

alization” in. general. George H. Kuper,
- executive. director. of the- National Re-

" Board, is drumming up funds-for a close

dis forelgn investment. - in ‘America,

Depts: and- other ageneiesi:..-.
Kuper:-believes: the. results mxght
make. American- executives. ’
wary..of some of: these arrangements.”
- Not, only-do-7-out of. 10 joint. ventures
fail. to- achieve-their aims but. also the
Japanese: seem: much more able to ex-

While the plight of the semlconducmr '

. Administration . officials. areialso: uneasy-
about the: ‘growing trend to- Afnternation-

. gearche. Counmrg, Manufacturing Studies | strategies;- For example, Motorola.can.-
. buy Toshiba: memory chips stamped. with,
_look. at joint ventures. with-foreign com-.

panigs;:- U 8. investment . overseas;: and.

: Kuper has had informal requests for the:
. study- from.the Gommerce- and Defense-

‘z bit more

- ploit:-such: ventures. The Japanese, he:

Toshiba:= Norling' and others: are: con+
vinced they can cut deals that will guar-
antee value in return.

Unlike - the . routine second-sourcing
and design-licensing deals of the past, .
the new arrangements can involve equi-.

ty- participation, joint ventures, technol-:|

ogy sharing, and -even coordination
‘marketing. and preduct-developm

Motorola’s name. If Motorola wants to.
produce the chips, says Tsuyoshi
Kawanishi, head of Toshiba’s ‘Semicon-

- ductor Group, the U. S. company will get:
- Toshiba's design and production technol-
_ogy—"and they can use it worldwide”

Toshiba. also will help Motorola. pene-.
trate Japans markets through a' joint.

.venture.in-Japan.

Still, Motorola is proceeding caut10us~
ly: Its prized microprocessor technology.
will be: transferred only in fockstep with.-

12

improved-sales in Japan, If all goes well,:

explaing, do their homework. “They’ve
had 20,000 people tramping through
Américan factories in recent years; we
visit the temples of Kyoto.”

For. U.:8: chip.. producers,. though,

;whemﬁeﬁapuonsr WeilSanders IIL,. .

“chiairman’ of AMD, expla.ms tha.t it is es-

4::“This means that wé must enter
into. mutually beneficial . strategic alli-
anees - with the best. m1croelectromcs pro-
ducers, wherever they are in the world.”

Wlth the pace of development qulcken-
ing and ‘the costs. of production soaring,
it is increasingly difficult for U.S. chip-
makers to go it alone. “There is a certain
critical mass: that has to be achieved,”
says Ronald J. Whittier,. marketmg vice-
president at Intel Corp., “and no single

Norling asserts, “we will create a signif-
icantly greater market opportunity for
Motorola’s microprocessor architecture,”
Sheridan_ Tatsuno, senior analyst for Da-
taquest’s Japanese Semiconductor Ser-

”Toshlba probably has the best memory
technology now,” he:-explains.

"~ Some experts fret, however, that ad-
vanced microprocessor technology, still a
major bastion of U. 8. companies, should

not have been allowed to fall into Japa--|

nese hands. If the government had bheen
smart and forced open J apan’s semicon-
ductor market, says MiTs Ferguson;
“Motorola wouldn't have had to trade.
technology for market access.” Robert
S. Heilces, American co-chairman. of
startup European Silicon Structures;

also has doubts, “I hold out the possibili- |

- | “why: Motorola. Executive: Vice-President. |
: A Norling opted to team up with | a |
‘ola, it’s nota.good i LR L

Although not as dramatlc as the Mo- |
torols-Toshiba pact, other alliances have |
benefited American companies. 15t Logic |

-early 1980s largely by arranging fo

Corp., for example, got started. in.

ghiba to- make its semictistom chlpsm
exchange for the Milpitas (Calif:) com

. Steel Corp. for a semiéonduetor plant in
. Japan. At current. exchange rates, “an
; American company is facing. ,a,mo__un_tain

-

of yen if it wants- to- invest in Japan,”

- says Wilfred J. Corrigan, 181's chairman:

. - In a tieup. with: Japans NMB: Serhicon- |
" duetor. Corp.;: National* Sennconductor .

“Corp.. has: avoided: substantial capital
- costs by getung NMB to. use an-idle line
_to make statie. random-access memories

- for National: In- return, NMB: gains: expe- |

. rience making state-of- the-art chips, Ex--
_ ecutive. Vice-President James M. Smaha

wice;.believes: the. move.is..o..smark-ope...|

insists-National:isnotegiving away the'

store. “There-is;no-question that NMB's |-

goal is to be in the merchant business,
but they would. get there anyway.”

CELL LIBRARY, Sfrategic alliances aren’t

limited to transpacific linkups, as the:
1985 purchase.of Mostek. Corp.’s. assets

by France’s Thomson attests.. Now, |

Thomson is talking merger with Italy's:
8GS Semiconductor;.. Philips: and West.
Germany's Siemens are spending more
than $1 billion in their government
backed Mega Project, which is aimed at
catching up with the Japanese in next-
generation memory chips by 1990. Sie-
mens, Toshiba, and General Electric are
working together to develop a so-called

standard cell library. for semicustom

chips. Siemens and Intel have cooperated
closeiy for 11 years on mieroprocessor
development and production.

Rather than barring U. 8. companies
from turning to offshore partners, some
experts advocate easing America’s anti-
trust laws to allow more domestic part-
nerships. That’s. happening, anyway.
Late last month, giant Texas - Instru-
ments and Lmear Technology Corp., a
small California chxpmaker with $30- mil-

ny's design, technology. More recently, it ;
-hag- lined- up- finaneing  from - Kawasaki |

lion. in sales, formed 2 long:term alliance |. . .

to expand their business in analog chips,
Tt believes joint. refationships are becom-
ing: so erucial that it hag delegated Exec-

‘utive Vice-President Williarn-N. Sick Jr..|

‘ to seour the country—that is, America—

for potential partners. “We believe
strongly in maintaining qur edre technol-

~ogy.in the U.8.” says Slck Customers;
he adds,:like it that way-because “they s

see lrttle difference-between a U, 5. com-
pany dependent.on Japa.n e technology
and a Far East Supp!

By Robert Neﬁ’ tr Lo , geles, with Jofm
W. Wilson in San anczsco, Michael

company can do this by itself.” That's

. SPEGIALREPORT

ty there is something about the deal that

i Berger in Tokyo, and bureau reports
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s 'I'I'IE II.S. GOING

‘THE WAY OF BRI'I'AIN’

‘What caused U S industrial power to fade and how far the process rmght go

slowing growth, lag-
-ging - productivity,

competitiveness has

- with & fear that they

are losing- ground—
“and lrrevermbly at that. After all, cities
" grow and then shrink, nations advance
and retreat, and empires rise and fall.
Doesn’t the ebb and flow of events tell
-us that the U.S;, the world's greatest
industrial power; will suffer Britain's
fate and fall from grace? Will the man-
tle. of economic leadership, having once
passed: from Britain to the U.S., socn
pass from.the U. S. to ... Japan?
= Not necessarily. History is not desti-
"ny, the U. 8. is not Britain, and Japan is
- most definitely: not the U. S. Still, histori-

A decade or so of

and. deteriorating

gripped Americans

derstanding how nations grow, and they.
- give some insight mto what hes in store

for the U. S.
Eeonomists and historlans ha.ve devel

" oped varying frameworks for analyzing

economic growth. Some have identified
stages of growth, akin io the stages in
human life. A related approach:is. to: fo-
cus on industrial and technological ad-
vances as the impetus to. change. Still
others have atiributed economic growth
to the crossing of geographie-frontiers.
Recently, some experts have studied the
role that government and: institutions
play in retarding or. fostering growth.. .
SPICE MERCHANTS. These analyses deal
mostly with modern- history. That's be-
cause the pre-industrial age was charac-

terized by far slower progress, and eco- |

nomic centers seemed to follow one
surefire route ‘to power: They. traded

spoils. of war: From the 15th century
city-states of Italy to-the 17th century
Duteh empire, gaining the upper hand
with- neighboring landowners or distant

. spice merchants- was paramount:

Britain broke out of this- pattern, and |

the U. 8. broke the ‘mold: entirely. Most

economists.date the erigin of the modern
world’s economy to the 18th century In-
dustrial Revolution, which enabled Brit-
ain to grow through manufacturing. Yet
the U.8. provides perhaps the richest
and the biggest canvas, with an econo-
“from farming: to
manufacturmg m ﬁnally, to services.

cal patterns:are an essential part of un-

their way to the top, or feasted on the

PHOTOGRAPHS BY BROWN BROS. {2); BETTMANN ARCHIVE (2} 1




even sﬁrpriéiﬁély
and the 1960s de

per annum, ‘with many years-coming in
| at 4% or more. “At the end of World
War 11"
mers of the - Conference Board,"{‘the
U. 8. had the most powerful collection of
economic - stimuli - ever-available, There
was a sense of rebirth, inthe U. 8. and
in the world, that was unpreoedented in
.. economie hlstory niL e

PENT.UP ENERGY. More than'a'decide o |
depression - and- five: years“of ‘war ‘had
" deferred consumer. demand worldwide. |

er demand. The U.S. had no real rivals
because the industrial plant of much of
Europe and- Asia had been destroyed.

Even technological progress had been |

suppressed. So the pentrup energy creat-
ed a burst of growth. By contrast, re-
cent growth in real output has averaged
about 2.5% . a year. That may seem a
} little Jow, says economie’historian ‘Walt

“I sweep ‘of Ameri
-terrible’ ﬁg‘ure ",

growth"”  thegry
| ment. The first'sta

at'umes The 19505
“demonstrated spectactilar -
growth in the U,'S,, on'the order of 8:5% -

says economist Albert T. Som-

-there to finance all the:deferred consum-

-_even faster gro
Whitman Rostow,’ “but aga.mst the Jong | i

conomac develop-.
ng period—4 - tries;: however, are still absorbing old as |
well -as_new mventaons and so.are stll

'_;:When ‘ g'rowth is propelled forward. The

‘final stage is a long period of sustained
and ‘“normal” growth. The rate of
growth in a-mature economy naturally

-slows down, while that of nations in the

takeoff or early sustained-growth stages
zs still robust. :

“A-glance at the’ average per-capita -

growth rates from 1973-86 tells the sto-
ry. In the TU. S, -output per person grew
1:4% a year during the period, slightly
ahead ‘of Britain’s 1.1%. West Germany

- fromasurgein
. high-tech investment

and Japan, with more distance to make
up after-the war, shew stronger .gains.
The newly mdustnahzed nations show
(chart, page 66).
~The :reason 1ple, ;- says -Rostow.
Teehnology hasalready-been :absorbed
the <most ‘mature-nations; and only
‘new fechnologies, well implemented, can

-affect the rate of growth.-Other coun-

v mfact, hasprovedtobe

the key building block for growth, while

resources, capital, and people are the
raw materials. The best crop yields de-
rive from new machinery and scientific
advances. The most efficiently manufac-
tured products are the result of careful
design and up-to-the-minute -produetion
techniques. How far resonrces go, and
how productive labor is, uliimately de-
pends on technology. Without the first
Industrial Revolution and the successive

waves of innovation of the’ past two cen-
turies, there would have been:no. growth :

and opportumty It ‘was 'a favorable set
of circumstances: The raw ‘materials of
growth combined in a new nation with
new ideals, untrammeled by. stultifying

laws and restrictions. The citizens ithem-

selves were diverse, educated, and moti-
vated—characterized by a spirit that to-
day would be dubbed entrepreneurial.
The fledgling nation began to, exploit,
in both the positive -and-the negative
senses -of the word, the resources and

people at its disposal:: ‘The ‘agrarian-

South grew as slave-labor was: forced to

In its ear}y years, Amenca prowded a
waves of

work the cotton fields. Even then, tech- | -

nology made a difference, as - the wide-
spread adoption of the cotton gin al-

lowed for much swifter processing and | '
great gains in output. In the North, tex- |

THE AUTOMOBILE &

Henry Ford introduces mass.

production for a mass mar:
ket in 1908, as communica:

tions, electricity, and other
advances sweep the nation.

tile mills and other h'ght manufacturers _
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were sprouting. But it was to the West

‘| that. Americans locked to pursue and

sustain dreams of freedom and economic
opportunity.
So strong is the frontjer notmn that

reported in 1890 that the West had been
so thoroughly settled that a frontier line
could no longer be said to exist, the his-
torian.. Frederick Jackson Turner was
moved fo. write a paean to the signifi-
cance of: the frontier in American histo-
Turner mourned its passing and wor-
néza that its spirit would be lost.
NEw FRONTIERS. He need not have wor-
ried. The Western frontier may have
been exhausted, but technological fron-
tiers were. just openmg up. By the late
19th. century, inventions were coming
- fast.and furiously, and by the turn of
the century their application and aceep-
tance was spreading across the nation.
The telephone, the eleetric light, the
automobile, and. & host of time- and la-
bor-savirig machines became mainstays
of daily life. Steel magnate Andrew Car-
negie, at the onset of this period in 1889,
wrote that “what were the luxuries have
bacome the necessities of life.”

That is, in one way, the essence of
_economic growth—the imperative that
‘the standard of living should steadily be
rising. Of course, this should be true for
all citizens, not just a few. Carnegie
would have abhorred the contemporary
form of income redistribution by govern-
ments, but he welcomed the rise of indi-
vidual progress that growth made possi-
ble. As nations grow, the distribution of
income almost invariably improves, and
30 too, by definition, does the standard
of living. Income distribution is far less
equal in the developing countries than in
industrialized nations.

Today the pereeption is growing that
standards of living are slipping and the
1.8, is following Britain into economic
decline, The gloom is clearly exaggerat-
ed: The U. S. still ranks far and away as
the. largest industrial economy, while
Britain js fifth. Britain's ranking, howev-
er, is being hotly challenged by Italy, in

~[sg~tussle- that-highlights-how-mportant |

the direction of change is. Inevitably, an
advancing nation appears more vital

SETTING SUN. How did Britain lose its
vitality? How did the birthplace of the
' steam engine, the ¢radle of industry,
slide from preeminence? The Empire's
' defenders have long argued that Britain,
as the pioneer, expended far more capi-
tal i breaking new ground than any
successor did. What's more, they say,
what Britain invented, the U.S. and oth-
erg. merely ran off with, eventually gar-
.nering the competitive advantage, This

when the Superintendentsof the Census’

theft-of‘technology argument is fashionj problem, sume economists believe, may

able in Silicon Valley today, but it is
largely beside the point. Few inventions
remain secret for long; how they are
utilized is what matters.
-)LK By and large, Britain simply ceded in-
novation to the U. 8., and what it had, it
used badly. It failed to reorganize its
atomistie industrial structure into the
corporate powerhouses needed earlier in
this eentury to achieve the economies of
scale demanded by mass markets. Econ-
omist William Lazonick of Barnard Col-
lege argues in an analysis of Britain’s
.cotton industry, which began to lose
ground early in the early 1900s, that
national supremacy over world markets
had induced complacency. Across many
industries, he says, too many producers
simply operated withm a comfortable
status quo, without ° engagmg n in-

ﬂS ECONOMIES IM'I'IIRI,
'GROWTH SLOWS:

§RISE IN-PER-CAPITA GNP 118
| ANNUAL AVERAGE 1973-36

u .
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novative activity to alter constraints.”

U.S. industry also has suffered from
complacency. But this society has al-
ways made room for business pioneers
who insist on doing things differently
and, in reeent years, created a Silicon
Valley and a Route 128, while America’s
corporate giants struggled for survival, .
Thé U, 8. has ‘ven anaged t0 export a
little of its enfrepreneurial fervor tfo
such nations as Britain and France. So
what gives? Are we just waiting for-the
payoff? Will technology eventually be
our salvation?

Quite possibly. But there may be
something else at work, muting technol-
ogy's impact. After all, the biggest
surge in high-tech investment in the
U.S. took place over the past decade,
notes Stephen 5. Roach, an economist at
Morgan Stanley & Co., and by this time
‘some results should be apparent. The

ness and labor replaced a relatively

to eure. slow growth, In the mid-1800s,

_be_unaccustomed. to making. the. adjust-..
“ments that changing circumstances war-

be structural and institutional ngidity.

-“Bvery long-stable soclety has shown
signs of institutional sclerosis,” says
economist Mancur L. Oison Jr. of-the
University of Maryland. Special interests
multiply. as business cartels and labor
unjons gain power. Needless regulations
and laws pile up to-protect these inter-
ests, and the inevitable result is a misal-
location of resources and slower growth,
Olson argues. “We're dying a death by
1,000 cuts.”

Institutional barriers can impede the
adoption of new technology—at huge
cosi to entire nations. Argentina, a stel-
Iar economic performer early this centu-
ry, now struggles as a developing na-
tion. The worldwide depressmn of the
1930s was outside Argentina’s. control,
but the long rule of Juan Peron may
have done its economy even more harm,
Olson argues. Fierce economic national-
ism- and rampant cartelization of busi-

open, free-trading economy..

By the same token, the yoke of insti-
tutional restraints can be thrown off.
Typically, wars or revolutions have done
the trick, though there are better ways

ag Britain’s industrial revolution was
taking off, steps. were taken that opened
up the economy and set the stage for
truly sustained growth. The Corn Laws,
which had imposed heavy tariffs on
grain imports, and the Navigation Acts,
which prohibited the use of foreign ships
for trade, were repealed..

| B1a JoLrs. In the U.S.; Britain, and."_f—j'_..
Western Europe today, a process of re= |-
-| evaluation is slowly beginning. The rF (>

gidities that Olson cites as impediments
to growth are being questioned, and
slowly some changes are being magde.
Whether they will be an unalloyed suc-

cess in spurring growth is arguable, The |

prog and cons of deregulation, tax re-
form, and corporate restructuting in the
U. 8. are still being debated.”

Perhaps the U. 8., with so successful
an overall economic h1story, may simply

rant. Historically, it talkes a big jolt to
the system, such as the Great Crash of
1929 and the ensuing Depression, to cre-

ate an upheaval and reorder economic |-

priorities. The U.8. economy is being
shaken up again—by the ever-growing
trade deficits. If irreversible decline-is to

be avoided, the U.S8. needs to- create a |

new “framework for growth. When it
does, the stillvigorous inventiveness of
America can be properly harnessed, and
economic maturity need not: be a euphe~
mism for senescence.

By Karen, Pennar in New Yo'rk
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Th U S.: Py the only country that can't
seeim;ta. grow: as fast as it used to. Japan,
West. Gérmany, and other leading industri-
3l nations: also have slipped from their ro-
bust growth rates. of past years. And their
productivity: gains have dropped, though
they still exceed those of the U.S. .

The result is that the se-called mature
Tiow: locked in a competitive struggle for each

‘other’s ‘markets ‘while. the new: trade tigers; such as South

Korea and Taiwan, make increasing inroads on their old indus-

i g Instead of seeking new sources of growth, the
ity rivals-are stumbling into the kind of rampant

protectlomsmi that deepened the Depression...

Today, ‘entire regions of the U.S. have been blxghted by

" plant closings, and profits everywhere have been battered by
1 foreign competition. At different stages of the growth cycle,
labor mayfall: behind. ag:rising profits are used to build or

modernize capital. stock. The’ profit share may, in turn, be

|, shorted:when labor plays cateh-up But both sides are losmg

minimize the cdst of past mistakes. For Japan and Germany,
the solutions are almost pleasant: What they have to do is.
grow faster:and e enJoy abetter standard of living by stimulat-

ing their econemiés: mstead of relying so heavﬂy on trade: -E_‘or
“the U. 8., however] pain will precede the gain. .

MAKING SACRIFICES: To deal with its mternatmnal ebt, the
U.S. will have to make some sacrifices. It will have to-stop
relying on foreigners’ savings to finance federal and private
deficit spending. If the U.S. had used the imported capital in
recent years pnmanly for capital investment, as the nation did-

| when it was a debtor in the 19th century, there would be little

problem now. But it has been used instead to make up the gap

between consumption and output, in effect paying for import-

ed cars; VCRs, and the Strategic Defense Initiative.
-'This 18 the: kmd of spending that Washington would have to

_cut if the politicians were senous in proclaiming that America |

- “ILLUSTRATIONS 8Y MARK PENBERTHY

"'growthl
and political scientists is now focusmg on ways to bridge the

st again live within its means. There is not much more to be |

chopped .from.social programs. But whatever the choice, talk

- of competitiveness is: nothing: :but talk if the U. 8. doesn’t move-
to reduce the. deficit-and-inerease. national savings. If there is

anythmg-j ,a.t everyorie. Agrees on it is that the U.S. must
invest more. To. invest it must save. And to save it must
consume -less now. This gets back to the basics of growth
theory. To ‘Paul’A; Samuelson of Massachusetts Institute of

_Technology;: ploneer in-the field, “the primary way for a

society to. grow and improve its standard of living is capital

_ formation and- technologucal progress.”

.That, of course, ‘is still” the big picture. But the gods of
ell'ifr the details. A new generation of economists

ment and the mieroproblems of productmty “This” Fequires a -

ufacturing but also in how te think about growth:

revive growth and competitiveness reflecting this thinking:

join in agreements to avoid world commodity gluts.
N Third World debt. It is, in any event, tlme for:a‘ ]

wntmg off markets of more than & bilh pec
can't afford their goods. Open those arketS‘
side of the growth problem could b
m Reciprocity. Retaliatory tariffs can |

gap. between: the macroeconomic issues of saving and invest-

by U.8. trade partners and could. further

new emphasis on flexibility not only in management and man-

BUSINESS WEEK's editors have compiled a list of proposals to |

® Trade. Democrats should dump proposals for automatic:re-.
taliation agamst forelgn countries: that fun chromc surpluses--

finance loans to developing nations on the condition tha' they:




T gridustes go

tech as an infant i 1n tl:y.(
turn their ideas ifto prod
concerns from skimming- off al ; 0L INNO¥AROon.
the newest technology>may-need tariff-protection-at least to-
. assure that research and development costs can be recovered,
W Tax poley. Given the stubbornnéss of.the. budget problem, it.
may-niot be possible to leave the new. fax. code, alone,. But rate:
cuts for individuals could be preservi
excise taxes or tacking-a consumption-tax

and: msmbunon, is a. standby proposal: _whos tinte’ may yet:

come if itfean be designed not to clobber ingome workers.

Energy taxes are anothér good bet, .with the same proviso.
With new revenue sources, the govemment would have the

or reduce corporate taxes to spur capital spending directly.
® Productivity. Neither Washington nor any. numbeér of com-
missions can mandate a rise in output per hour—and its quali-
ty. That can only be done by eompanies that work with labor
to develop such innovative production. approaches. as flexible
manufacturing. Paper entrepreneurialism, the juggling of  fi-
nancial assets by leglons of MBAs and lawyers,. must be re-.
placed by a new commitment. to keeping manufacturing in
Ameriea. To do that, business must invest in production meth-
ods. that can respond to rapidly changing markets. Running
away from high wages makes no sense when labor costs: are
being- eut to less than 10% of the total-production: cost::
Business already spends billions of dollars a year on employ-
ee training, but it will have to shell out- more to. get workers.
with skills to match the new flexible productlon teehnology.

‘search services. Managers have to change:their: ideas- about
work organization to handle processes that are more like. craft:
methods than mass: production.: Labor must. become ‘more’

rather than as cogs in the assembly line.
B Job security. It may take federal or state legislation, but

- |.companies should give more advance notice of plant, closings

- than: they: now. do,.and: they, should: hielp in the retraining and
- reloeatioh. of displaced workers. If labor is to shire in the risks.
:-of revamping-the industrial system;, it needs' some-insurance,

workers needed in a “high-flex society” will also need the
protection of “portable pension plans,” administered by the

| government, so they can move from job to job without losing

retirement benefits. Choate also calls for creation of individual-
training accounts, an IRA-like fund financed jointly by workers
and employers, to- pay for a voucher-based retraining and
relocation system.:Others have proposed new. profit- sharing
approaches to remforce worker. loyalty.
# Education. The U, S. can boast that 50% of high school

high school, in-contrast to 98% in Japan. The result, says MIT's

Lester C. Thurow, is that. “théir bottom half is beatmg our

bottom half” by being better prepared for the modern work

. world: Washington should be increasing support for education.
rather than trymg to cut it.

On the college level, the U, S is domg much better, but it's
in danger of slipping, Universities are not turning out enough
scientists and engineers to meet new demand in the leading-
edge areas of high: technology or advanced production sys-
tems,. and soon may face a shortage of applicants to replace’
their aging generation of top-quality teachers in these fields,

. Nor are they encouraging the study of manufacturing. Behind
the brain drain is the flight of top students into the more
lucrative finance and legal professions. This is partly a matter
of culture and values, but may also have something to do with

i ,:‘_factory manage

ness; and the ‘government: has worked well in’ the past to spur

. insist that- such'tlghtly targeted research no longer has the
anding present: |, r’

the:dystem: A |
value-added tax, a levy collected at’each stage’of production -

the Wa.y busines rewards and. pro te %eﬁgmeers and |
Neal.-Orkin,. a.legal studies teacher at |’
’ Drexel “Universityi notes; for example; that: U. S companies ;[
-“‘are.years: hehmerapan and Germany in makmg sure employ--{°
ees share in earnings from patents they come up with.?” b
§.Technology.. Although: collaboration . by umvers1t1es, busi-

U. 5. r&D efforts, an inereasing share of that output is taken
by the Pentagon:and-projects like the President’s SDI. Experts |-

" benefits that advocates used to |
and: other U. S, trade rivals do not. |

e burdens, their R&D spendmg is tar-
roduct and process development in such

money to finance a better health care-System, cut the. deficit, -

_Government must help by expanding its training and job-

adaptable to. _participate: as shop-floor managers of machmes,

Economist Pat Choate of TRW Inc. proposes that the kind of. '

i ¢01rgé”Bﬁt' ity 0% of students coniplete’

high-potential areas as biotechnology and superconductivity.
Increasing National Science Foundation funding for basic
. research could help, but pulling back the Pentagon's claim on
the R&D infrastructure might be even better. Failing that,
retired Admiral Bobby R. Inman has suggested that Pentagon
» research. contracts. awarded to universities give: them-more
freedom on how to allocate the dollars among basic and ap-
-plied-research-and-everr eduﬂatmgwse:eut:sm : Foie
All of these proposals aim, ir one way or ano er, at equlp-
ping the U.-8. to. attain the fullest possible flexibility in manu-
facturing ‘and in Thelping other industries to’ “regpond’ to the
foreign competitive- challenge. But: more.important; ?they ad-
dress the need to revitalize and encourage the -nati
sources of economic growth: its vast pool: of”creatwe manage-
ment talent and.ifs historicaily- productive .work:.force. If
Americans can form a consensus on these'issues; i may not be
too late to reach for new from@ers in growth;: compehtlven&is,-
and the standard of imng

By Norman Jomzs in New York _

For information on reprints of this Special Report, call Business Week Fieprmm’ :
at 600 426-5494, or wnle Business Week Hepnnls. PO Box 45‘4'L nghtstown,
N.J. 08520, Lt et S ’
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SEC. 3031. PROTECTION OF SENSITIVE TECHNICAL INFORMATION
(A) Whenever any contractor makes an invehtion or disgovery to
which the Department of Energy has elected or preserved the right
to elect ownership at the time of contracting;
(i) for purposes of national security under section
202(a) (ii) of Title 35, United States Code, or (ii) because
the invention will be made or conceived in the course of or
under a funding agreement described in section 202(a) (iv) of
Title 35, United States Code, or (iiil) pursuant to
sections 2182 and 2189 of Title 42, United.States Code in a
contract which includes the operation of a Department of
Energy laboratory dedicated to the research and development
activities of that Department's Naval Nuclear Propulsion
'Pscogzcam,r nuclear weapons programs, or other atomic energy
defense activities,
such invention or discovery shall be or be¢ome the property of
the Government unless a U.,S, contractor requests ownership of
such invention or discovery, and the Secretary of Energy does not
notify the contractor within six months after the contractor
request that exceptional cifcumstances as defined and implemented
under 202(a) (ii) of Title 35, United States Code require
Government ownership of the invention or the invention or
discovery has been classified in accordance with Federal statutes
and implementing regulations or has been designated sensitive
technical information as authorized by Federal statutes and
implementing regulations. If the Secretary does not so notify

the requesting contractor, the contractor shall retain ownership




of the invention or discovery under the contractor ownership
provisions of sections 200-206 of.Title 35, United States Code.
In making a.decision under this section, the Secretary shall
consider -- |

(1) whether national security will bé compromised; and

{2) whether sensitive technical information (whether
classified or unclassified) under the Naval Nuc¢lear Propulsion
Program or the nuclear weapons programs or other atomic energy
defense activities of the Department of Energy for which
dissemination is controlled under Federal statutes and

- regulations will be released to unauthorized persons.




a. number of bills have been intro-
duced during the 99th Congress to
stimulate innovation and technol-

ogy transfer at government laboratories.'
Since these bills focus on licensing by the
government of its patents covering inven-
tions made at the laboratories, it. seems
appropriate to examine the mechanism by
which the government acquires title to these
inventions.

Rights in government employee inven:
tions are determined in accordance with
Executive Order 10096 and implementing
regulations now issued by the Patent and
Trademark Office. The Executive Order
was signed by President Truman on Janu-
ary 23, 1950, after a three-year investiga-
tion by the Department of Justice into gov-
ernment patent practices and policies.
Although this investigation conciuded in
1947, it took almost three additional years
and five draft versions of the Order before
it was finally signed.? The Department of
Defense, which was then responsibie for
80 percent of the total number of patents
covering employee inventions, did not sup-
port the Execative Order for a number of
reasens inciuding the negative impact it
might have on employees.”

The Order established a Government
Patents Board (GPB) chaired by a presi-
dential appointee who was required to sub-
mit the implementing rules and regulations

to the President for approval. The Board

John H. Raubitschek serves as Chief of the
Patents, Copyrights-and Trademarks Division of
the Department of the Army. Prior to assuming
this position in 1982, Raubitschek worked as
Patent Examiner in the U.S. Patent and Trade-
mark Office and as Patent Counsel for a number
of agenmes

The views expressed in thls article are those of

the author and do not reflect the official policy -

or position of the Department of the Army,
Department of Defense, or the United States
Government.
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By: JOHN H. RAUBITSCHEK*

consisted of representatives from 10 agen-
cies and acted in an advisory capacity to
the chairman. The chairman had a small
staff which ranged from 6-16 people, and
the overhead of the entire operation was
provided by the agencies on the Board.
Considerable disagreement developed
among the members of the Board over the
handling of employee inventions, and leg-
islation was recommended to resolve the

problem. In fact, the Board, which had met

regularly since its creation, ceased func-
tioning after November 9, 1956.* The leg-
islative recommendations were never acted
on, and later President Kennedy in Exec-
utive Order 10930 abolished the Board on
March 24, 1961. The functions of the chair-

‘man were transferred to the Secretary of

Commerce, who delegated them in turn to
the Commissioner of Patents,

The principle implementing procedures
issued by the chairman were contained in
Administrative Order No. 5, dated April
26, 1951. This was revised slightly in April
1962 and published as Part 300 of Title 37,
Code of Federal Regulations. It now appears
in Part 100 of Title 37. Additional proce-
dural instructions were provided to the
agencies by the chairman on January 10,
1935, which established 2 numbering sys-
tem and format for the various reports
required by Administrative Order No. 5.

Since the issuance of Executive Order
10096, there has been concern about its
constitutionality, because some have felt
that the President does not have the power
to deprive employees of common-law rights
to their inventions.® Under common law as

‘analyzed in 1933 by the Supreme Court in

United States v. Dubilier Condenser
Corporation’, an employee, whether work-
ing for the government or in the private
sector, retains ownership to his or her
inventions absent a written agreement to

the contrary, unless he or she was specifi-
cally employed or assigned to make the
invention. The Court considered that the
use of the employer’s materials in making
the invention results merely in a shop right
or royalty-free use of the inveation by the
employer.

The criteria for determmmg relatlve
invention rights are set forth in paragraph
i of the Order, which reads in part (a) as
follows: '

The Government shatl obrain the entire
right, title and interest in and to all inven-
tions made by any Government employee

(1) during working hours, or
(2). with a contribution by the Govern-

- ment of facilities, equipment, materials

funds, or information, or of time or ser-

vices of other Government employees on

official duty, or ‘
) (3} which bear a direct relation to or
. are made in consequence of the ofﬁc1al

duties of the inventor.’
(Emphasis supplied.) The use of a digjunc-
tive makes the scope of the Order rather
broad, and if the language of the Order is
applied literally, it would require the gov-.
ernment to take title to most inventions
made by the government employees.® The
Order, however, contains some flexibility
and in paragraph [(b) allows the govern-
ment, subject to the approval of the chair-
man, to take only alicense where the “*con-
tribution’’ is “‘insufficient equitably’’ to
justify taking title or where the government
has “insufficient interest” in the invention.

The first chairman chose not to apply the
Executive Order literaily, but rather fol-
lowed the principles set forth in the Dubi-
lier case.® This was accomplished by
emphasizing the term. “‘insufficient
equitably’’'® and interpreting ‘‘shall”” to be
the permissive ““may.”” The chairman rea-
soned that when Congress and-the courts

215
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intended something to be man'd_atory, the

word “‘must’’ was used.” As an aside, the
chairman noted that a strict construction
of the Order would be contrary to existing
cases and could not be done in the absence

of statutory authority.'? In addition, the

. chairman interpreted ‘“*or’’ as “‘and’ and
required ail the criteria to be present in
order to justify taking title."* Thus, the crit-
ical issue in the rights determination became
whether or not the invention was directly
related to the employee’s duties.'

The Executive Order has been applied
for almost 35 years without apparently any
serious problem." There have been few
appeals by inventors from the agencies’
decisions, which may be an indication of
the fairness of the system.'®* However,
inventors would not be expected to com-
plain about a practice allowing them to keep
rights. "

Nevertheless, this author serlousiy ques-
tions whether the present policy should be
continued. It seems to be a doubtful prac-
tice to interpret a regulation contrary to the
normal meaning of its terms, i.e., “*shali”
to mean “‘should’ and “*or’” to mean “‘and.”
In fact, the Navy recommended in 1961 to
change ‘‘shall’” to “‘may’” when Adminis-
trative Order No. 5 was under revision."
The proposal, however, was not adopted.

The justification for liberal interpretation
because of a concern over the constitu-
tionality of the Executive Order is no longer
compelling. In 1976, the Seventh Circuit
concluded in Kaplan v. Corcoran that the

" Executive Order was constitutional.” This
decision was cited with approval in Hei-
nemann v. United States by the Claims
Court which held that the Executive Order
was the “‘sole avenue’’ for determining
employee invention rights and rejected the
plaintiff's common-law argument.®® ~

It is possible that some agency patent
counsel have used the rights determination

process as.a mechanism to provide incen-

tive to inventors. This might happen if an
inventor is allowed to retain commercial
rights and the government receives only a
license, based either on ‘‘minimal’’ contri-
bution by the agency to the making of the
invention, or in exchange for the govern-
meant filing a patent application. Thus, the
employee/inventor could make money by
licensing or selling a patent obtamed by the
government.” -

Secondly, the liberal interpretation seems
to be inconsistent with the development of
the Executive Order, which adopted almost
verbatim the Justice Department criteria
for determining invention rights,? and
therefore presumably accepted the rec-
ommended policy that government own-
ership of its employees’ inventions will best
serve the public interest.? In fact, it is gen-
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erally recognized that the Executive Order
was intended to change the status quo.* In
spite of the liberal interpretation of the

Executive Order, assignments increased

after the Order was issued.” One expla-
nation is that many patent counsel felt bound
to make their determinations in accordance
with the strict terms and intent of the Order.
Such a practice would not be questioned
by the Patent and Trademark Office, becat 2
determinations to take title are not reviewed
unless the inventor appeals. It is surprising
that there were few appeals, but many
inventors may not have been interested in

“rights and therefore were willing to execute

an assignment without going through a rights
determination.” This willingness may be
influenced by advice given them by agency
patent counsel 2

If agencies are permitted to interpret the
Executive Order either strictly or liberally,
it 1s likely that the application of the Order
would vary from agency to agency, and
maybe even within an agency. This, of
course, would defeat the expressed pur-
pose in the Executive Order to achieve
uniformity. Although the high percentage
of concurring opinions by the Commis-
sioner evidences a growing uniformity as
compared to the period priorto the Order,”
compiete uniformity has not been achleved
nor could it be expected.

There is no formal appeal from the Com-
missioner’s decision, which is final as pro-
vided by 37 C.F.R. 100.7(d). When an
accused infringer questioned the plaintiff's
title because it was acquired from a gov-
ernment employee, the court refused to
examine the rights determination absent
evidence of fraud.*!

. In Kaplan®, jurisdiction in the dlstnct
court was based on the Administrative Pro-
cedure Act and the review was to deter-
mine whether the agency decision on rights
was supported by “‘substantial evidence.”

Although the Seventh Circuit reversed the

lower court’s holding that Executive Order
10096 was unconstitutional, it was silent on
the question of jurisdiction. It is of interest
that neither court mentioned the earlier Third
Circuit decision of Zimmerman v. United
States*® which pot only assumed that the
Order was constitutional but also heid that
jurisdiction was in the Claims Court under
28 U.S.C. section 1498(a), which was
amended in 1952 to allow a government:
employee in certain circumstances to bring
suit against the U.S. for patent infringe-
ment. The Third Circuit noted that there
was considerable disagreement on whether
the Adminisirative Procedure Act was

jurisdictional. In addition, it stated that the

judicial review of a rights determination
was de novo notwithstanding the finality of
the Commissioner’s decigion.*

When the ownership of an employee -
invention issue was raised in the Heine-
mann case, supra, neither party initially
questioned that jurisdiction was in the
Claims Court. As faras the scope of review,
that court recently determined that it would
apply the ‘*substantial evidence’’ test.* This
represents an interesting situation because
the Claims Court seems to be following
Zimmerman on jurisdiction and Kaplan on
scopeé of review.

At east one author has advanced reasons
why the operations und:r the Executive
Order should not be considered subject to
the Administrative Procedure Act. For
example, it was noted that the general pub-
lic does not have an opportunity to partic-
ipate in the determination.’® Further, nei-
ther the decisions of the Commissioner nor
a digest is published or widely circulated.
An index of decisions was started in the

" early 1970s by the Patent and Trademark

Office, which makes it possible for one to
examine, in the Patent and Trademark
Office, what prior practice has been. But
the decisions themselves are not consid-
ered to form a precedent because they are
not published and aiso are very dependent
on the facts surrounding the particular

. invention. This changed to some extent on

January 6, 1986, when the Patent and
Trademark Office published in Volume 228
of the U.S. Patent Quarterly two decisions
on appeals by the inventor of agency rights
determinations. It is expected that the
agencies will consider these decisions as
stare decisis, especially since the Patent
and Trademark Office is cmng them in its
own opinions,

Although the court in Zimmerman felt
that 28 U.S.C. section 1498 was relevant
in making rights determinations, the Comp-
troller General ruled that the existence of
an implied license for the government under
28 U.S.C. section 1498 is not affected by
arights determination under the Executive
Order.”” The fact that the government may
have rights in an employee's invention, apart
from the Executive Order, is recognized by
the determination that the inventor has all
rights “*subject to law.”” The phrase *‘sub-
ject to law™ has been interpreted to be a
reference to 28 U.S.C. section 1498.* The
similarity in language between section 1498
and the Executive Order may confuse the
issue of government rights. However, if the
Executive Order is interpreted to limit the -
government to a shop right under the the-

‘ory of Dubilier, the two essentially become

equivalent.
Since there is no requirement when to

~make a rights determination; a problem

could arise if an inventor, after executing
an assignment, requests a rights determi-
nation. Under Title 37 of the Code of Fed-
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eral Regu!anons the inventor is given 30
days to appeal from an adverse decision by
the agency. However, if an inventor exe-
cutes an assignment gratultousiy, the agency
does not generally make a rights determi-
nation. Further, most agenciés would be
reluctant to determine rights after filing dnd
obtatning a patent, especially if it were

. licensed. Although there is a problem.in

authority for & government agency to retyn
rights to the inventor, especially after the
assignment has been recorded in the Patent

and Trademark Office, the Comptroller

General has ruled that an assignment
obtained through a mutual mistake is void-
able.* In addition, a recorded assignment
may not be enforced by a court because
the inventor was misled by a government
attorney into signing it.*

With the emphasis placed on the gov-

ernment to license its inventions, agencies

may be under pressure to take title more
often. However, there is no evidence that
this in fact has occurred.* In addition, leg-
islation has been passed creating a defen-
sive patent cailed a Statutory Invention
Registration (SIR) which the Department
of Defense is expected to use for its military
inventions.* In order to file for an SIR, the
government should have an assignment or
at least be entitled to one.

There are several other issues concern-

~ing the Executive Order that should be

mentioned. One is the meaning of the term
“making,”” which is not defined in either
the Executive Order or Title 37 of the Code
of Federal Regulations. The Chairman of
the Government Patents Board, however,
has given some guidance and considered
an invention to'be *made’” when there has
been conceplion as supported by written
evidence.* The basis for this is not clear,
and it represents a different standard from
that used with contractor inventions in which
the government also acquires rights if the
invention was first reduced to practice under
the contract. The chairman’s definition of
‘““making”’ may no longer be controlling.*

Another problem is determining what
constitutes “‘directly related’” which, as
previously mentioned, is the critical issue
in a rights determination. In testifving before
Congress, Captain Robillard, Assistant
Chief, Naval Research for Patents, stated
that he could relate almost any invention
to the employee’s duties.* In the present
practice, refiance is placed on what the
inventor’s supervisor thinks about the rela-
tionship because of first-hand knowledge
and objectivity. But this is still a very dif-
ficult area because inventions can be looked
at very broadly, as suggested by Captain
Robillard.

Ifthe claims are available, they are useful
in determmmg the scope of the invention.

May-_June 1986/Volume 33, No.5

In fact, it may be appropriate to wait until
there are allowed claims before making a
rights determination. However, since claims
frequently are drafted by the agency patent
counsel, the inventor’s rights can be affected
without his or her realizing it. For example,

if the agency patent counsel includes claims

only to the embodiment of the invention
which relates directly to the job, a different
rights determination might result than if a

broader invention was claimed covering

research performed before government
employment, or which does not reiate
directly to the job. Of course, it becomes
a rather confused situation if claims are
includeéd which cover some embodirents
relating to the job and some which do not.
This author does not recommend carving
up the claims in a rights determination, but
suggests that separate patent applications
be prepared assuming that the government
is interested in both types of embodiments.
If it is subsequently determined that the

embodiments are not patentably distinct,

then a decision can be made later to com-
bine the cases.

If a government employee makes an
invention with a non-government employee,
the rights may also become very confusing.
For example, the government may be enti-
tied to an assignment of an undivided inter-
est from its employee which could be

licensed or further assigned. Because it is
unlikely that a company would be inter-
"ested in being a licensee or assignee of such

an interest, the government’s rights would
be equivalent to a royalty-free license.
However, the owner of the other undivided

interest might negotiate for the govern-.

ment’s rights.

There are several ways the government

might transfer its undivided interest. It could

agree not to license any party or to exclu-
sively license its undivided interest.* It is
not clear that an exclusive license under
these circumstances s subject to the gov-
ernment-wide licensing regulations.* If the

other inventor is an employee of a non--

profit or small business contractor, Public

"Law 96-517 authorizes but does not require

the agency to transfer its rights to the con-
tractor.®® In any situation, the government
should make a rights determination in such
a joint invention. Of course, if the govern-
ment decides that the employee is entitled

. to commercial rights, the inventor may deal

dnrectly with the owner of the other undi-

vided interest.

Conclusion

Either the Executive Order should be

revised to reflect more accurately the exist-
ing practice or the implementing regula-
tions in Title 37 of the Code of Federal
Regulations should be followed more closely
by the agencies.* Of course, the policy on
government employee invention rights could
be addressed by statute, thereby putting to
rest any lingering concerns over the con-
stitutionality of the Executive Order.

FOOTNOTES
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95, 127 (1953).
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te¢ on Patents, Trademarks, and Copyrights of
the Senate Committee on the Judiciary on S.
Res. 53, 86th Congress, Ist Sess. (1959), at IIL

*No record could be found specifically revok-

ing these procedures, so they may still be in
effect. However, there is some confusion because
a number of the reports such as **8d,'"” *‘8e,”" and
“8f,"" required of the agencies by Administrative
Order No. 3, are not referred to in the present
Title 37 of the C.F.R. and are not now provided
by the agencics.
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Inventiorn Rights Time to Legisiate, 55 Micu. L.
REV. 918-66 ([957); also published in 40 J. PaT.
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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 U S lzvmg oﬁ' exports of bng tecbnology goods and services.

Does anyone really
belleve in free trade?

" now a Brazilian.

EVER MiND if the US 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 ot of people Is it

workable? Increasmgly 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. In areas of medium technology, mini- - = ., - &

- computers in particular, developing countries are -y
adapting or stealing U.S. technology or licens- %
ing it cheaply to manufacture on their own. =~ ™,
Many of the resulting products are flood.mg

- right back into the US. -

‘The Japanese developed this policy to a
fine art: Protect your home market and
then, as costs decliné 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 a puny weapon
as cufrency devaluation? Whether the
dollar is cheap or dear is almost irrel-
evant. Free trade is something we
all believe in until it clashes with .
what we regard as vital national ]
€conomic interests,

These are the broad trends.
Now meet Touma Makdassi
Elias, 41, an engineer bom 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 |

(s

. FORBES, DECEMBER 15, 1986

and bxggest producer of personal computers. Elias came to
Sio Paulo eight years ago to teach night classes in engi-
neering. In 1982 the Brazilian government banned imports
of small computers. Seizing the opportunity, Elias started
making the machines in the basement of a supermarket in
the industrial suburb of Diadema.

Technology? “We worked from [BM technical man-

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

by 1983. We started making 20 machines a month, Scon
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 it in a nutshell: foreigners, some of them
Us. educated copying—stealing, to be blunt—U.S.

own governments, An iso-
lated development? No,
this is the rule, not the ex-
ception, in much of the
world. How, under such
circumstances, can
U.S. expect to reap the
, fruits 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
northemn Italy 300 years
ago, stealing or disclosing
the secrets’ of silk-spinning
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,
i Britain protected its
own supremacy in
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- technology and reproducing it
L with protection from their

the -

His company, chrotec is Brazil's first
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textile manufacture through laws banning both exports of
machines and emigration of men who knew how to build
and run them. S _

. 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.I So, in the end, the tech-
nology became commonplace, but it took decades, and, in

the meantime, England was profiting handsomely from ts

pioneering. - L
Not so today, when 30% of ‘the students at MIT are

foreigners, many destined to retum to their native lands &

and apply what they learn of U.S. technology. What once

was forbidden, today is encouraged. Come share our

knowledge. o : :
Consider the case of Lisiong Shu Lee, born in Canton,

China in 1949, raised in Rio de Japeiro, 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. Bom in China, raised in Brazil,
educated in the U.S. “When [ 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 leamed most of what he
knew from the Americans, In teaching this pair—and tens
of thousands like them—U.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.

In Brazil over the past few years, the Syrian-born, U.5.-
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 [BM 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 Samey departed for his o

Septerber 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. IBM will invest $70 million to
develop Brazilian capacity for preducing 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 technologies. '

. But does what happens in Brazil matter ail 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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Micirotec foumnder Touma Makdassi Elias _
From Syria to Sao Paxlo via Silicon Valley.

. Nemrand in SGo Paulo
Plenty ojmdhp choices for computer luu:lun.

what happens there happens in similar ways in other
develaping countries—and some developed ones as well.
Brazil, moreover, is fast adapting co the computer age. The

- Brazilian computer industry employs 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 manufacturer/as-
semblers of micro- and minicomputers and of peripherais.
Companiés also are appearing that supply such parts as
step motors for printers and disk drives, encoders, muiti-
layer circuit boards, high-resolution monitors, plotters and
digitizers. The Brazilian market is bristling with new
computer 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 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 modemn nation rather thana 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
go hungry. But in doing what they must, the leaders of

Hs

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

Because of these nationalistic policies, formgn-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 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
maost 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 pmk 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 heiped 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&

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 only a tiny
part. Technological secrets scarcely exist today. .

Aren’t the Brazilians and the others simply doing what

FORBES, DECEMBER 15, 1986
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‘the U.S. did a century and a half ago—protecting its infant
-industries?

If that were all, the situation might not be so serious for
the U.S. But plck up any U.S. newspaper these days and
count the advertisements 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 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
monthly, 90% of which are [BM-compatible. Of these,
70% go to the U.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.5.-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 espionage
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

'FORBES, DECEMBER 15, 1985 .

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 military rule. The law, in effect, legalizes
stealing—s0 long as the victims are U.8. 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
minicomputer market for wholly owned Brazilian firms. It
allowed wholly 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 that Brazilian companies were unable to take
over that end of the business.

Under the law, joint ventures with forexgn 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 government decreed that
SET 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 fapan’s
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" notorious Ministry of Internation-

wl:ule they talk, the Brazlhans do

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

what they please
U.5. Customs has responded to
manufacturers’ complaints by

port by MITI's. Research
Committee on the Computer. ‘
In the 1930s and 1960s MITI -
used Japan's tght 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 U1.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
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 American capi-

Semiconductor consumption (shillions]

ogy not reexported to the U.S, is

tal.” In long and. bitter negotia-
“tions in the late Fifties, Sahashi

$1 23 45 6 7 8 9 10111213

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: “U.S. 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
the U.S. today if this country had
imposed similar demands on the
Japanese!

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

Because of the rapid pace of tech-
nological development, the indus-
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.”

marginal cost.

“Home market protection by one cou.nx:ry 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 tecnnology to Braz:l
as never before,

The Brazilians may have grasped a reality that r.he 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
effecnvely, it can still put a price on access to its market.

As owner of the world’s largest and most versatile market,

the U.S. 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 doesri’t the U.S. reciprocate? The Reagan Adminis-
tration has threatened to restrict imports of Brazilian
exports to the U.S. by Dec. 31 if Brazil doesn’t 1} protect
-softwaré 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 theu' 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 crushmg external debt. Diplomats of both coun-
tries want to avoid a showdown, so they keep tatking. And

T
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cade, de Castro’s Data General is selling technology for its
Echpse supermini to Cobra, the ailing government com-
puter company. Other U S. computer manufactu:ers are
following suit. -

Hewlett-Packard, in Brazll since 1967 with a- wholly
owned subsidiary to import and service the company’s
products, has just shifted its business into partnership
with Iochpe, 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 found we couldn’t get into those foreign 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 systematically gain by buying tech-
nology cheaply.”

Vernon draws an ominous parallel: “A century ago the
multinationals were in plantation agriculture and electric
power. Now they’re al! gone because their technology and
management skills were absorbed by local peoples. The
same thing is happening in other fields today, including
computers.”

This is why it males httle difference whether t.he 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. B

- FORBES, DECEMBER 15, 1986

computer industry.” De Castroex-:

T

Yet after resisting the Brazilian
government’s demands for a de-
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Labs, inventors ‘divvy up 'royalties

By JUNE FORTE
AFSC Public Affairs
Andrews AFB, Mdl.

The Technology Transfer Act
of 1986, signed into law by
President Reagan Oct. 20, is
expected to act as a catalyst in
speeding federal laboratory

sector. Because federal inven-
tors will be reaping a 15 per-
cent share of the royalty pie,
the new bill may very well spur
an era of American inventive-
ness the likes of which has
rarely been witnessed.

The new legislation author-
izes the more than 700 federal
laboratories to enter into coop-
erative research agreements

and other organizations.
Although the bill does not
specifically prohibit foreign
business participation in these
joint-research ventures, it is
geared toward stimulating the
American economy. The Tech-
nology Transfer Act also
provides for the sharing of li-
censing revenue between labo-
ratory and inventor. Until Oct.

Air Force inventions went into
the Treasury Department cof-
fers.

For Air Force Systems Com.
mand laboratories, the new"
legislation means funds — 85
percent of licensing revenues
— earmarked to pursue new re-
search, to support present stud-
ies and to pour lifeblood into

technology into the commercial

with businesses, universities

20, all royalties from patented

... Legislation to spur inventiveness
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projects shelved by budget con-
straints,

For Systems Command sci-
entists and engineers, the law
guarantees them a minimum
15 percent of the take, “Getting
the royalties away from the
Treasury Department was a
four-year struggle,” said Frank
A, Lukasik, AFSC patent at-
torney, who has been person-
ally and professionally in-
volved in this legislation since
its inception.

In the past, Lukasik said,
there hasn’t been much action
in licensing government-owned
inventions. “There’s been no
champion.” With the new bill,
the laboratory can license its
own inventions. By giving our
people & piece of the action,

“they. can be the champions
now,” he added.
For purposes of the act, every

_government location can be

considered a laboratory and
every federal employee — mili-
tary and civilian — a potential
inventor, he explained.

“Let’s say a lab director has

- something new or novel — say

it’s an invention — and he or
she can’t get any further Air
Force funds to develop it. The

_inventor can go out and find a

corporation and say ‘here’s an
item that’s useful to the Air
Force, but it aiso has a civilian
application.” The laboratory
now has the authority to aceept
cash contributions from the
business to continue its work
in-house or share the work or
whatever,” Lukasik said.

The word is out, he con-

tinued, that the Nayy is cur-
rently negotiating a license for
T Taser patent developed By s
naval research laborﬁiﬁﬁ-
;entor “The Navy w

2.5 million, and the inventor
15, aligible for.a $375.000 cash
award” — a far cry fxom the
“$300"incentive award of the
past, wh1ch  Lukasik gaid will
still'Be S given, ...

On the Air Force side, the
“Two-Dimensional Drawing
Board Manikin,” an Aeronauti-
cal Medical Division {now the
Human Systems Division) Hu-
man Resources Laboratory in-
vention that was patented in
1977, is also being negotiated
for licensing. Although the in-
ventor no longer works for the
government, he still will re-
ceive 15 percent and the
Brooks AFB laboratory will get

See Legislation, back page

85 percent of the royalties, .-
Lukasik said.

AFSC scientists, engineers
and other inventors should
“dust off their files, dig through
their notebooks and-check their
closets” for applicable inven-
tions, Lukasik urged.

“They can begin by “spread-
ing the word,” he advised, But,
he cautioned, “Be sure to tell
the laboratory director first be-
cause there's always a poten-
tial for conflict of interest.”

Anyone with a patented in-
vention that has commercial
application should contact the
local Staff Judge Adyocate for
assistance. For unpatented in-
ventions, work through the
AFSC Patent Law Division,
AUTOVON 858-5372.



