. they are the building blocks of all

© But many experts believe that it is

U.S. Chamber of Commerce,

* tries’ unfair trade practices. But the
. larger issues of competitiveness are
:being framed beneath the jockeying
; ~fortrade legislation. :

- vest, how much research and de-

| capital,” said C. Michae] Aho, senior

“years is his by national right.”

powerful computers and the super-
. computers that are vital for nat:onal :

U.S. national security is at stake if.
- American high-technology innova-

‘United States—the heart of the

' icans, and the country may be suf-
- fering from what has been called

- We live in-a. better world than: the

" branch of government;

living, and among industrialists
‘seeking a niche in this new econom-

“Tust 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

The current U.S.-Japan battle
over semiconductor trade reflects
the realization that retaliation may

be the only way to force Japan to 1'

live up to its new global responsi-
bilities.

The Reagah administration drew o S
- fellow of economics at the Cotmeil

the line on semiconductors because

high technology. Without a strong
semiconductor industry, a country
loses the ability to develop more

defense.
. Underlying the trade dispute are
fears within the administration that

tion is thwarted by Japanese pro-
tectionist policies at home and ag-
gressive discount pricing in the
semiconductor dispute.
A ‘Diminished Giant’

The situation is painful for Amer-

the *“diminished giant syndrome.”

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 stabie.

1930s.”

“The rest of the worid is coming
of age” said William T. Archey,
international vice president of the

How America responds to these
changes. is the subject of the com-
petitiveness debate going on in ac-
ademia, Congress and the executive
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

ic order of the world.

- In Congress, much of the debate
concerns changes in U.S. laws to
stop what is seer as other coun-

“It depends on how much we in-

velopthent we do, how well we ed-
ucate ourselves, how we use our

The once uhquestwned dynamism

of the Untted States in the world
marketplace is being lested 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
“competitiveness” as a political yssue

'andtkeouﬂookfortheﬁdum wra

“-m
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-on Foreign Relations. “Those tfings

._mever used to matter. Now that We

are no longer predominant, they do
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 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 econoc-
mies need? “It would be better if

~Japan"'and“"Eﬂropé"Were"protecting""’_' R P L SR YL

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 article.

“Can a small istand nation [Japan]
that is now militarily insignificant
and far removed from the tradition-
al power centers provide at Jeast
some of the needed global leader-
ship? Can the United States ¢ tlg
ue to lead its alliance systems 3g jt
goes increasingly into debt to coun-
tries that are supposed to be its fol-
lowers? Can it push those comlt{!es
hard in pursuit of its econemie imn-
peratives while insisting on themal-
legiance on issues of giobal stwt-
egy? Can it hold its allies ‘together.
in managing the. security sy.sten;?”c.,

There.is new pressure. on,the
United States to change to. egd
what some see as a complaoengy
-and weakening of the human it
and t&begin to co‘m_pete fully in the
new world environment. . ... .

Now, Aho said, “we will see l'n.'mr
much vibrancy this economy has.”
NEXT: Politics of “competitiveness”.



RUDE AWAKENINGS

Koresn workers prepare Hyundais for export to the
United States and Canads. in the United States, the car

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.

- U.S. MERCHANDISE TRADE BALANCE

A CHANGING BALANCE: | IN BILLIONS OF DOLLARS .
THE U.S. SHARE OF WORLD GNP o |
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U8 industries. that would later he':_,'.'

seen as; one. of the causes’ of ‘Amers -

ica’s mountmg trade defigit..
" “Around:'1974 RCA horted its

VCR- pto;ect " said Frank:McCann -

of the: comp‘mvs Consumer Elec-
tronics ¢ Division. now. owned by
General Electric. “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
WNC (j‘tpanese Victor Corp.) devel-
oped two-hour VCRs. Rising to beat
the competmon Matsushita came
out with a four-hour machine.

Pattei-n of U.S. Reluctance

Whar;% would come to be calied the
VCR revolution. accounting for an
appreciable share of the U.S.-Japan

trade mbalance, had been won by’

the Japanese. The United States
lost. according to many anaivsts,

not because American scientists -

and engineers had abandoned their
heritage of Yankee ingenuity but
becauqé American industrial man-
‘agers were unwiliing to invest the
resources to apply that ingenuity
long enough to make a good ide:
pay off.

“It’s not as if the United States i
caught by surprise by what the Jap-
anese or anvbodv eise is doing.”
Brooks  said. “Our people know
what's jpossible. What we've been
surprised by is the rapid commer-
cialization of ideas in Japan.”

Brooks sad a common U.S, pat-

“tern is!t¢ avoid investing 1n new
products that aren't fairly sure to
return profits quickly and to with-
. hold marxetmg a new advance in an
exmtmg praduct lin
predecessor i+ seling well. And.
until recently. U.S. companies have
not planned serinusly to compete 1.
international markets

jap’n. by contras:. ho[d- giohal
econontic daminance to be a nation-
al goal. invests jong and heavily
research and deveiopment and de-
votes far more of 1ts best engineer-
ing expertise to sophisticated man-
ufacturing methods.

Suchifactors have given Japan the
advantage even though its scientific
and technological mnovativeness
remain well behind that of the Unit-
ed States in all but a few narrow
fields.

Although the United States
spends jmore in total dollars on re-
search : and deveinpment (R&D)
than Japan and the next two closest

competitors, West Germany and
France| combined, according to lig-
. ures- gatl‘ered by the Natonal Sci-
ence Foundation. those competitors

" have-been i increasing thenr spending.

s long'as’its "

_eration”
ideas. regardless of where the |de1';

i once beneved.”

¥ aearch

d € -
‘2.8 percent of its gro&sn nAtIoRaL:

product on R&D. only a modest:

ncrease from the 2.6 percent spent’

- in 1970,

Japan, by contrast, has mcreasea '

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
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 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, 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 to make monev
manufacturing the product. “Amer-

- jcans and especially members of the
_ scientific community have exagger-

ated the purely economic benefits
that flow from leadership at the sci-
entific frontier,” Stanford econamist

‘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 mistakes !
and come to market quickly with an ;

improved version of the product.

Britain and the jet engine offer an |

older illustration. 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

vators—second onlv to the United
tates as an ariginator of important
fundamental  technological  ad-
VANCEs.
“When a countrv falis belund in
competitiveness, the last thing thev

~living, Britamn-continues to-be-one of .-
the world's leading scientific inno- |

fall behind in 1s nnovation.” Har-

vard's Brooks said. “The first thing
15 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
Dougias picked up the idea, added

some improvements and ‘manufac- )

tured it to higher standards, did jet

airliners sweep the world's awanon i

market.

What has slipped in the Umted'

States, Rosenberg contends along

with many others. is the ability of

mduatr\ ta capitalize on “next gen-
improvements. in : good

originated. -

"To & far greater degree th‘m we,:
Rosenberg said. “a
domestic  screntific rest
1> newther suffi-

[lr‘“\' ~fale.
cap‘sb:ht}

" “nomic growth More cmml is the .
sophistication of the nauons man- -
ufacturing abllm

Different Cultures at Work

Many observers attributeﬁmuch
of Japan's riseto what amounts to a
cultural difference between the way
U.S. and Japanese scientists and
engineers work,

American engineers often prefer
to 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-
corcing to many, is that whiie the
United States still spawns plenty of
brilliant 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 cefects than do Japanese
COURterparts.

“The relatively lower status and -

tower pay that have characterized
careers in [U:S.] manufacturing
represent an impediment to attract-

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 su-
perior manufacturing methods and

~ technology.

A related difference that vields

manutacturers done jointly by two
experts in technology management,

. .poorer quality American products,
according to a study of compuier

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- -

up with a new product idea, they

‘cording to the study, not only come

produce the final specifications and

simpiy turn them over to a separate

i manufacturing division. Japanese

R&D engineers deélgn only 1o a

.rough prototype stagk, leaving the

final specifications 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 part of the
normal career ladder in many Jap-
anese firms,

Under the Japanese system, ex-
. perts in manufacturing technology




i are free

ods. They mav modify the product
design to ensure more reliable quat-

even invtent' new methods to make
the product. As a result; the Japa-
nese product can be made more
eastly, more cheaply aud with much
tower risk of defects. _
The study was done by D. Elea-

Institute | of - Technology's Sioan
School jof Management and
Kivonori Sakakibara of Hitotsubashi
University in Tokyo.

Other key differences between

the Japanese and American styles of

' managing engineering talent. ac-

[ S——

cording tt?? Westney and Sakakibara.
inciude: ! .

B Japanese firms invest far more

time and imoney in advanced [rair-
ing for théir engmeers than do
American; firms, partly  because
thev havel jittie fear tnat highiy tai-

ented individuais wilt De hirec away ‘

by rival firms. It i¢ traditional for
Japanese engineers Lo stay With an
empiover for life. One result 1s that
hundreds lare sent abroad to siudy
for mokths Or vears—~most often at
American] umversiiles, wiuch many
Japanese tegard as the best It high-
technology fietas. At MIT, tor ex-
ample. there are more than 106

complete the designn. .
accardangce with their knowiedge of.
sophisticated manufacturing meth-

ity atter; manufacture. They mav -

nor Westney of the Massachusetts-

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

more likely to be run by engineers.

who showed management skills and

'+ ‘who have advanced up the corpor-

ate ladder. They plan much further
anéad and are willing to forgo short-

tage.

“American Investors need earsn-
ings trends quarter to quarter. The
Japanese are much more patient,”

Arthur Young,. an accounting firm.

Electronics has been one of Ja-
pan's oldest arenas of high-tech

hotechnology, another field pio-

neered chieflv in the Unned States '

competition. One of the newest is

term protits for a long-term advan- -

Next Battle: Biotechnology

said G. Stephen Burrill, head of & '
high-technology consulting group at

and which promises a multibillion- °

doliar market supplving medicine
with more effectve drugs and di-
agnostic tools and suppiving agri-
culture with various products to
ennance crop vields. japan's ap-

: proach to biotechnology illustrates

* Japanese engineers taking classes
at any givén time. Japan's much
vaunted “fifth generaton” computer .
project, ini which the country hopes :
to lieapfrog American computer -
technology, is based largely on in-
novations borrowed from U.S. come-

puter scientists at MIT.

» Whiie many japanese engineers -
‘are soaking up tne most advanced :
- R&D-skilis- and-knowledge in-U:: i
universities, far fewer American
engineers go to Japan. even to learn |
what Japan does best. advanced |

manufacturing technoiogy.

;
!
i
|

'® Although engineers evervwhers

often engage n "bootleg research.”
: 3

| using comipany resources 10 pursue

personal projects on the  side,
American firms try to discourage
such activities because the eng-
‘neers may, then leave to expion
_their ideas n new, spinoff entrepre-
neurial firms. Japanese compantes
encourage isuch sideline research.
confident that the engineers will
‘stay and turn the new ideas into

: valuable products for the company.

Another | important difference.
cited by many anaivsts ang iltus-
trated by tée history of the VCR. 1
the greater, willingness of Japanese:
firms to spend money over longer
periods of time to bring a new protl-

| uct idea to fruion. U.S. firms are

often run ;I?_v professional business

managers, juntrained in engineer-

ing, who make decisions to niaxi-
mize short-term profits. '

e e
——

what many scientists see as another
of that nation's advantages—
Japan's method of creatng govern-
ment-supported consortiums of pri-
Val& COTPOTALions. -
- US. bioiogists invented gene
splicing. also called recombinant
DNA technoiogy., 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
be hard, though not impossible, to
stav ahead of Japar.

The once unquestioned dyraniism

of the United States 1% the world
marketplace is being tested as neve”
before, forcing Americans o

confront dramalic changes ‘
standard of living, expectations and
values. This s the second of six
articles exploring these changes and .
their caueses.

As 1n many other fields, a key
feature of Japan's drive is 1ts unusu:
al degree of cooperation among re-
lated industries and universities and
the Japanese government's siLfong
encouragement and financial sup-

port for a coherem national pro--.

gram in this area.
While antitrust laws prevent U.S.

Howard A, Schneiderman; vice

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

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

“Monsanto, du Pont and Eli Lilly

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 MITT’s consor-

- tium of 14 great companies in bio-

~ technology and must compete with
Japan’s national commitment to bio-
technology.”

. Monsanto's answer, and that of

i many other firms, is to seek collab-

" oration with U.S. science-oriented
universities, :

“No MITI comsortium in Japan,
no industrial combine in the U.S. or
elsewhere can duplicate or compete
with the basic research capabilities

of America’s great research univer- .

sities,” Schneiderman said.

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

Most- university-based research
in biotechnoiogy 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 grown significantiy
in several vears, Because Japan's
spending on basic biotech research
is continuing to grow, Cape fore-
casts that Japan will take the world
lead in hiotechnoiogy in the 1990s.
“In 10 years, if what I'm saying is
correct,” Cape says. “I bet we'll

of American industrialists will bitch

- .and moan about how the Japanese

have done unfair things in trade.
Bur that is not the case with bio-

" technology. The Japanese are doing

-y the right thing”

biotech firms - from collaborating -

and while tradition leads many 1o
pursue their goals apart from fed-

eral labs, Japan's Ministry of Inter--
national Trade and Industry (MITH -

has created a consortium of 14 ma-

‘jor corporations -to_collaborate on

biotech. Global domination in_bio-

- technology 15 an. official. national’ -

-1 goal under one. of Japan's: 10-year’ .-
" _sNext Generation Projects” -

NEXT: The role of education

... have hearings in Congress.andadat.........cccomen
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Y he United States may
- have lost the VCR
. revolution because
industrial managers were
unwilling to invest resources
long enough to make a good
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. An MD8O jet nears completion at a McDonnell Douglas piant
in Long Beach, Calif, Britain invented the jet engine, but
C.S. imitators. inciuding McDonnell Douglas, improved on the
P ' : o . idea and reaped most of the economic benefits—doing to

: ! Britain what Japan now does to the United States,
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