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Retrigeration and
power stations

Booster accelerators

The proposed superconducting supercoltider would accelerate protons. .
to great speeds, smash them into each other and observe the new par-
ticles the coliisions produce. Smaller booster accelerators begin the
‘process by flinging protons into the accelerator’s giant ring, where two

. proton beams, ampr:soned by coils of superconducting magnets, speed
around the 52-mile ring in opposite directions. The beams cross and
collide in interaction hails. f

Bending the particles’ path requires powerful magnets. The power of
electromagnets is enhanced through superconductivity — a state in
which some materials at extremely low temperatures carry electncnty
without loss of energy.

Liguid hefium for cooling magnets :
Magnet coiis
‘Particle beam pipes.

Moving the particle beams at desired speeds requires accel-
erators of great size. The largest accelerators now in opera-
tion, both about four miles in circumference, are at Fermilab,
in Batavia, ill., and at the European Laboratory for Particle
Physics (CERN), near Geneva. CERN is constructing a new
accelerator that will be 16 miles in circumference.

Fermilab

New CERN

Superconducting
supercollider

By BEN A. FRANKLIN

Special to The New York Times

WASHINGTON, Jan. 30 — The Ad-

'ministration announced loday that it.
would fmmediately ask Congress for

‘funds to start planning and building a
:giant $6 billion atom smasher.

The device, a superconducting super-
collider in a 52-mile oval tunnel, would
dwarf existing machines used to probe
the secrets of matter and energy.

The project to build the world’s larg- |
est research machine, in which sub-
atomic particles moving ai high speed-

would collide and burst, is as scientifi-
cally significant as America’s 1569
manned landing on the moon, Secre-
taryof Energy John S, Herrington said.

The device would accelerate atomic
particles to an energy level 20 times
greater than possible in existing labo-
I ratories.: Mr “Herringion said that on

compleiion in 1996, the supercollider

The New York Times/Jan, 31, 1987

‘on the frontiers of particie physics. By
enabling scientists to experiment at
higher energies and smaller scales
than before, proponents say, the super-
collider may provide new insights into
the elementary forces and particles of
the universe.

would “'bring answers to unsolved
guestions that have fascinated the
world since the earliest times, such as
what are the fundamental building
blocks of matter."”

The need for the device has been de-
bated for years. Some scientists say it

. Opponents of ihe project contend
is crucial if the United States is to stay PP P

that it is too costly and unlikely to

produce commensurate results.
At least 20 states have sought to be
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‘OnGiant Atom Smasher

Continued From Page ]

‘Lport the huge project over the objec-
“ftions of high Administration officials
Jconcerned about its impact on the
‘| budget and the opposition of some
Jother Cabinet members who one Ad-
1| minisiration official descibed as feel-
if ing that “‘the country didn’t need it."”

4 But one Adminisiration official said
. -jtoday that after “a lot of missionary
Jwork in recent months by Secretary
--:f Herrington, the decision was not
. = close.”” The fact that the President did'
" ;| not mention the project in his State of
the Union Message on Tuesday was de-
scribed as “‘just a scheduling thing — it
didn’t get-through the Cabinet and the
'gomestic Poiicy Council until yester-
ay-!'

Foreign governments, and perhaps
] the state in which the project is eventu.
}ally located, will be asked to share in
J/the costs and will share in the scientific
5 an_czi economic benefits, the Secretary
“said,

1. Construction of the above-ground re-
.search facilities and the vast eval un-
i derground tunnel would create 4,500
irjobs, the Energy Department said, A
| staff of scientists and technictans

JAscientific significance and historical

consequence,” the Secretary said; “It

15 & tremendous leap forward for
America and for science and technolo-
gy- Once again, this nation has said
there are no dreams too large, no inno-{
vation unimaginable and no frontiers }.

decision we are embarking pn an ad- |
venture of unlimited -opportunity, tre--
mendous promise and & new scientific |

world to be won.” |18

Major Atom Smashers

The world’s largest existing atom |
smashers, circular devices four miles
in circumierence, are at the Fermi Na-:
tional Laboratory in Batavia, 1L, andi|
at CERN, the European Laboratory for|
Particle Physics in Geneva. Larger de- |
vices are on the horizon. Soviet physi-
cists are building a I3-mile atom
smasher, and in Western Europe,
physicists are constructing a 16-mile
accelerator,

Throughout the development of the |
supercollider plan, the project has had
?assmnate supporters and bitter crit- )|
cs. :
One advocate restrained his glee to-

day. Dr. Stanley G. Wojcicki, of the
Lawrence Berkeley Laboratory of the

Jwould total at least 2,500, with 500
‘|others to have visitor status.

How Collider Would Work

| The accelerator will send two beams
i of protons speeding through the tunnel
-in opposite directions. At several junc-
tures the beams will cross and collide,
'} creating a flash of energy out of which
1| subatomic particles will burst. The be-
+/ lief is that such collisions, taking place
dat energy levels higher than ever
-achieved before, will disclose the exist-
ence of a host of new particies and
forces. .
The 5peeding protons will be_con-’
tained in their path by powerful elec-]
tromagnets cooled by liquid helium to
jtemperatures so low that, their coils
lose all resistence to electricity; that is,
they will be superconductive.
Among the states vying for the
project are California, Colorado, Ili-
nois, New York and_Texas. Alvin W,
Trivelpiece, the depdifiment’s director
of energy research, said some states
were offering $10 million to $15 million
in inducements.
Mr, Herrington said the *“fair and
open’’ site-selection process would take |
months or years. Asserting firmly that:
“‘there is no front-runner” among the!
states, he promised to.say more about|
site selection at another briefing on:
Feb. 10. :
The project would be a costly ven-
ture into basic research yielding possi-
bly major scientific insights into the
creation of matter — of the universe
and the world — but with few firmiy
predictable practical applications.
‘No Military Applications’

" Mr. Herrington stressed that there
-ywould be “no military applications,""

adding: “The nature of basic research
is that you don’t know, going into it,
what you will find. But the American
track record in this has been good.””
Al the Secretary’s hurried presenta-
tion today, called suddenly after Sena-
tor Phil Gramm, Republican of Texas,
said Thursday night that the President
would approve the project, Mr. Her-
rington seemed to give as much em-
phasis to the psycheological and na-
tional morale implications as to the
scientific.

Reflecting the President’s emphasis
on American ‘‘competitiveness” in the
State of the Union Message, Mr. Her-
rington said Mr. Reagan had made “a
watershed” decision for the United
States.

Project likened to
manned landing
on the moon.

University of California, said no cham- |3
pagne corks were popping because the ||
team's efforts, both technical and polit- | i
ical, would have to be redoubled. |
“Everybody is obviously very, very ||

|pleased,” he said. “But it's just the].!

first step. The next is to convince the |
Congress and the American public that |}
this is a scientific project that justifies {:: .
the expenditure,” ™ i

Critics have contended that thel
project would sap Federal funds from |’

less glamorous, but equally important, |

areas of scientific research. They also
say there are no guarantees that the |:
giant facility will yield more discov-
eries than current or planned facilities.
‘Approaching a Budgetary Limit’

The supercollider *““may be close to !,
the end of the line of large science '
projects,” said John E. Pike, associate
director of the Federation of American
Scientists, a private group in Washing-
ton.

“The assumption has always been
that we're going to be able to under-
stand everything,” he added, but with
this project ‘‘we're approaching a}
budgetary limit."” ’ :

pensive, and what they're trying to find
is so obscure, that we may be at the
point where scientists can no longer
justify the cost,” he said. i
Dr. Arno Penzias, a Nobel laureate in
physics at AT.&T. Bell Laboratories,
has criticized the supercollider as a
threat to the rest of physics researchin| -
the United States, much of it based in |
small laboratories at universities. '
“For scientists the guestion to be.an- |
swered is, what contribution of re-
sources should the rest of science be
asked to make to permit high-energy
physics to build and operate the super- |
conducting supercollider?” he has
written. “The supercollider’'s capital
cost will clearly squeeze capital ex-
penditures for the other sciences.”
Asked by reporiers to be more spe-
cific in describing the collider’s scien- |
tific importance, Mr. Herrington said |-

““This is a watershed for America’s
scientific and technological leadership
- and another clear sign that President
Reagan is committed to keeping this
nation on the cutting edge of world.
leadership and competitiveness,” Mr,
Herrington said, reading a statement.

Calling the decision “of tremendous

he would do that at his Feb. 10 briefing.

.The Secretary said the $60 million re- |.
quired for an immediate start on de-|:
sign and site selection could come from |.
funds appropriated for other projects.
He predicted bipartisan support for it {
in Congress. Preliminary studies
begun three years ago have cost about |
%20 million a year. :

beyond our reach. By virtue of this| .

“These devices are becoming so ex-| -
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‘Retired: ~ admiral Bobby Ray |
Inman a former National Security-
Agency. director and CIA® deputy -

director, is resigning as chief of Mi-

croelectronics and Computer Tech-

nology Corp., the Texas-based l-ugh-?’ T

technology consortmm formed in

response to Japan s ‘advanced com-'j Badd

puter successes,

. Inman, 55, who tecently served}
on a govemment commission. ex- .
amining the security of U.S, embas-
sies, chose not to renew his con-
tract and said he will leave after
four years as head of the 21-coms | .
pany: consortium.. exploring new: |
computer designs and semiconduc- |
tor t&hﬂologles. SE— e g SRR W

Inman announced hlS rtmgnatlon

at MCC's board meeting in. Austin;, | -

Tex., Wednesday,
“It came as a surprise to all of

us,” said Samuel H. Fuller, Digjtal |/
Equipment Corp.’s representative [.

on the board. “My reaction is that
he did an outstanding and unique job
moving MCC from dream to reai-

ity.”

Inman; recruited- as- MCC’s: ﬁrst
chief executive officer in 1983 after |.
leavmgtheCIA,usedhishlgH,;
Washiagton. profile:to lobby: against |:
antitrust rules that had prevented |
companies such as Advanced Micro .

Devices, RCA Corp. and Control
Data Corp, from performing joint
research,:.

Fuller ‘and other MCC board'

‘members reported that Inman said
he had no firm plans. Inman was
unavailable for comment.

. In a statement, he said he is con-
cerned about the speed at which
V.S, companies apply technology
and-that future activities are likely

_to “center around this very critical
element in the .S, ability to com-

pete in the ' internafional market-
place.” - o )




Question

You indicate in your statement that it is clear that the effort
to do business on an international basis has been undercut but
the failure of our managers to be as careful as they could have
been in structuring international joint ventures. Is there some
measurement of the size of that failure that you can give us?
There are lots of problems internationally, and clearly respect
of licensing arrangements is one of them, but I would like toc see
if we couldn't put a measure on it so that we know that by
spending time on that, we are going to catch the right problem.

Answer

There is no in depth data available on international joint
ventures which have been detrimental to U.S. business. I am
attaching, however, four articles which in anecdotal form
emphasize our deficiency in this area. These articles are:

1. Reich and Mankin, "Joint Ventures With Japan Give Away
Our Future", Harvard Business Review, March/April 1986;

Al

2, Prokesch, "Stopping the High~Tech Giveaway", New York Times,

March 22, 1987;
"High Technology”, The Economist, August 23, 1986; and

December 15, 1986.

4, Gall, "Does Anyone Really Believe in Free Trade?", Forbes,
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Robert B. Reichand
Eric D. Mankin
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Listen to what these four businessmen
have to say about U.S.-Japanese joint ventures:

“They buy energy-intensive components
here, like glass, tires, and steel. But when it comes to
things that are labor-intensive, that stays in Japan.” ~

‘Terrence |. Miller, official, Automotive Parts and Ac-
cessories Association.

“People we used to do business w1th
we can’t anymore |because they aren’t competitive].
Instead of buying a given part from a supplier down

~. the street in Chicago, I buy it from a supplier down
the street in Osaka.” —Robert W. Galvin, chairman,
Motorola. ‘ _

“Cross & Trecker is committed to the

business of machine tools, but it is not committed to’

“build in the United States all or any portion of the ma-
chine tools that it sells here/ -~ Richard T. Lindgren,
president, Cross & Trecker.

“First you move the industrial part to the
Far East. Then the development of the product goes
there because each dollar you pay to the overseas sup-
plier is ten cents you're giving them ro develop new de-
vices and new concepts to compete against you!' - C.J.
Van der Klugt, vice chairman, Philips N.V.

Each of these businessmen is comment-
ing on aspects of a trend that is reshaping America’s
trade relations with Tapan and creating a new context

_Mr. Reich, who teaches political economy
and management at Harvard's john F Kennedy School of
Government, was director of policy planning at the Federal
~.ade Commission during the Carter administration. His
. most recent book is New Deals: The Chryster Revival and
“the American System (Times Books, 1985,

" Mr. Mankin is a doctoral candidate in eco-
nomics and business at Harvard University. His research
focuses on production management and industrial organi-
Zation.

Joint ventures
with Japan *
give away our
future

for international competition. Very simply this is the
situation: to avert rising UJ.S. protectionist sentiment,
Japanese companies are se _g_r,l_g_!;p_nlams.l.n.:he.unuzd
States, either as Joint ventures or on their own; to obtain
Righ-quality, Jow-cost products and components. U.s, -
‘COtnpanics are Making joint venture agreeme ith
Tapanese companies. At the same time, U.S companjes -
are licensing their new inventions to the Japanese. ]

(The Exhibit lists recent U.S.-Japanese coalitions in
high-technology industries.} 3

L N TN NPT R

i

“The big competitive gains 4

~ come from learning

about manufacturing processes—and
the result of the new

multinational joint ventures is the
transfer of that learning from
the United States to Japan.”

S B,

On the surface, the arrangements seemn
fair and well balanced, indicative of an evolvinginter- |
national economic equilibrium. A closer examination,
however, shows these deals for what they really are—

part of 2 contipuing, iraplicit Japanese strategy to keep
the higher paving, higher value-agdded iobs in fapan and

to gain the proiect engineeringand production process  ©
skﬂis that underlie competitive sugcess. R
In contrast, the U.S. strategy appears
dangerously shortsxghted In exchange for a few lower -
skilled, lower paying jobs and easy access to our com-
petitors’ high-quality, low-cost products, we are appar-
ently prepared to sacrifice our competitiveness in a




host of industries — autos, machine tools, consumer -
electronics, and semlconductors today, and others in -
thc futare.

Before this trend becomes an irrevoca- -
‘ble destiny, U.S. business and government leaders need
to review the facts carefully and decide if they should
follow a different course. Two questions, in particular,
frame the issue: What skills and abilities should be the
basis for America’s future competitive performance?
And how does the current strategy of Japanese in-
vestments and joint ventures affect those skllls and
~ abilities? :
The quotes cited earlier and an exami-
nation of U.S, -Japanese coalitions across a range of in-
dustries suggest disturbing answers to these questions.
Through these coalitions, Japanese workers often gain

valuable experience in applications engineering, fabri- -

cation, and complex manufacturing ~ which together

form the critical stage between basic research and final
assembly and marketing. U.S. workers, in contrast, oc-
cupy the two perimeters of production: a few get expe-

rience in basic research, and many get expenence inas- -

sembly and marketing.
~ But the big competitive gains come
from learning about manufacturing processes—and the
result of the new multinational joint ventures is the
transter of that Jearning from the United Statesto .
“Japan.The Japanese investment in U.5. tactories gives
the Americans experience in component assembly
but not component design and production. Time after
time, the Japanese reserve for themselves the part of
the value-added chain that pays the highest wages and
offers the greatest opportunity for controlling the next
generatlon of production and product technology. .

In the auto industry, for example, Ge:.-
eral Motors has formed a joint venture with Toyota,
while Chrysler has teamed up with Mitsubishi, and
Ford with Mazda. All three deals mean that auro as-
sembly takes place in the United States. But ini each
case; the tomakers delegated all pl
arid product engineering responsibilities to thair [apa-
ngse partners: The only aspect of production shared
equally is styling. Under the Chrysler-Mitsubishi
agreement, the joint venture will import the engine,

‘transmission, and accelerator from fapan.

, Or take the example of the IBM PC,
which is assembled in the United States. The total
manufacturing cost of the computer is about $860, of
which roughly $625 worth, or 73%, of the components
are made overseas. Japanese suppliers make the graph-
ics printer, keyboard, power supply, and half the semi-
conductors. America’s largest contribution is in manu-
facture of the casé and assembly ot the disk drives and -
the computer ' _

This trend spells trouble: I a Iapanes‘e
company handles a certain complex production pro-
cess, its U.S. partner haslittle incentive to give its

~ Company

"Houdale-Okuma

National Semicofductor-Hiiachs

Joint ventures ) i . . 9

-.A sampiing of U.S.~Japanese
joint ventures
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Bendix- Murata Manufactur:ng Machine tools

Boeing-Milsubishi Heavy Industries - Airplanes
Boeing-Kawasaki Heavy Industries  * .
Boeing-Fuji Heavy Industries

Armco-Mitsubishs Rayon Lightweight plastic composites

General Motors-Fujitsu Fanuc . Machine tools

Generai Motors Toyata ~ .~ Automobiles
- Ford-Mazda 7 Automobiles

Chrysler-Milsubishi Motors - Aulomobiles

Westinghouse-Komatsu Robots and small motors

Westinghouse-Mitsubishi Electric
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IBM-SanyD Seiki
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skilled workers the time and resources required to de-
sign and debug new products and processes. Thus as
their employers turn to Japanese partners for high
value-added products or components, America’s engi-
neers risk losing the opportunity to innovate and
thereby learn how o 1mpr0ve existing product designs -
or production processes.

Unless U.S. workers constantly ) gain ex-
perience in improving a plant’s efficiency or designing
anew product, they inevitablv tall behind the competj-
tion. Lhis is especially true in high-technology sectors,
where new and more efficient products, processes, and
technologies quickly. render even state-of-the-art prod-
ucts obsolete. For example, as the Tapanese moved from
supplying cheap parts to selling finished products in the
consumer electronics industry, vital U.S. engineering
and production skills dried up through disuse. The U.S.
work force lost its ability to manufacture competitive
consumer electronics products.

The problem snowballs. Once a compa-
ny's workers fall behind in the development of a rap-
idly changing technology, the company finds it harder -
and harder to regain competitiveness without turning
10 a more experienced parmer for technology and pro-
duction know-how. Westinghouse, for example, closed

‘tg‘?ﬁ?
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‘its color television tube factory in upstate New York
. ten vears ago because it could not compete with Japa-
nese imports. That same plant will soon reopen as a
“joint venture with Toshiba—but only because Toshiba
is supplymg the technology Westinghouse engineers,
who had not worked on color television tubes for at
least a decade, could not develop the technology alone.
: On the other hand, contmual emphas _;,s
on and investment 1

added chain will result in low-cost hi _gl}__gy_amumd
ucts and a steady stream of innovations in products.
.and processes. It current trends persist, Japanese com-

panies will keep gaining experience and skill in mak- -

ing products. They will continue to develop the capac- -

ity to transform raw ideas into world-class goods, both
efficiently and effectively.

. . The implications of this trend for U. S
compames workers, and the national economy are uni-
formly bad. The Japanese are gradually taking charge
of complex production - the part of the value-added -
chain that will continue to generate tradable goods in
the future and simultaneously raise the overall skill

‘level of the population. The entire nation benefits from
alarge pool of workers and engineers with skills and
experience in complex production.
The United States, however, wﬂl own
only the two ends of the value-added chain~the front
end, where basic research and invention take place, and
- the back end, where routine assembly, marketing, and

‘sales go on. But neither end will raise our overall skill
~ level or generate a broad base of experience that can be
apphed across all kinds of goods.

As more and more producnon moves

to Japan, our work force will lose the capaciry to make
valuable contributions to production processes. An
economy that adds little value to the production pro-
cess can hardly expect to generate high compensation
for less valuable functions. If the current trend contin-
ues, our national income and standard of hvmg may be
1eopard1zed

LTSRN .ﬁwwwwm
Japan’s investment
in America

Japanese investment in the United
States has given rise to automobile plants producing .
Nissans, Hondas, Toyotas and, in the near future,
Mazdas and Mitsubishis. Japanese semiconductor and
computer manufacturers have helped create a “silicon
forest” in Oregon. In the last four months of 1984,
Japanese electronics companies established 40 new
plants in the United States that produce everything
from personal computers to cellular mobile tele-

pany. Still, U.S. companies can enter a wide range of
‘potential joint venture agreements. Most of the high-
technology joint ventures that we examined, however,

Harvard Busihess Review ' Mér&:h-April 1986

phones. According to the Japan Economics Institute,

there are now 522 factories in the United States

in which Iapanese investors own a majority stake,
Japanese companies are also building

* laboratories here. Nippondenso’s research centerin

Detroit will focus on automobile electronics and
ceramics, and Nakamichi’s in California will develop
innovations in comnputer peripherals. Furthermore,
nearly every major Japanese company now funds re-
search at American universities in retumn for the right
of first refusal in licensing any products or tech.nolo-
gies that are developed.

Although Japanese companies fund
basic research at American universities, the results of
that research go back to Japan for commercialization.
At the other end of the mamufacturing process, Japa-
nese plants in the United States take the results of
complicated production done in Japan and assemble
the final products. NEC’s new.computer facility in
Massachusetts assembles computers from Japanese
central processing units and memory chips. The most

- sophisticated components and systems of automobiles

are apt to be produced in Japan, even if the car is assem-
bled in Michigan, California, or Tennessee.

Heart of the matter

At the heart of a growing number of
U.S.-Japanese joint ventures is the agreement that the
Japanese will undertake the complex production pro-
cesses. These agreements need not automatically turn
out this way. In fact, there are many different types of
international joint venture, and each type has different

implications for production, distribution, and division
of profit between the partners.

Consider the recent agreement between
AT&T and Philips N.V, under which Philips will dis-
tribute AT&T products in Europe. The two companies
each contributed resources to the formation of a new
jointly owned entity. AT&T"s stated goal was to enter
the European market; Philips presumably wanted ac-

“cess to AT&T's products. AT&T could have sold Phil-

ips an exclusive European license to manufacture and '
distribute its products; it could have leased Philips's

factories or built its own in Europe and used Philips as

a distributor; or it could have bought Philips, a move
that would have given it the Dutch company’s facto-
ries and distribution network, as well as all of its pro-

‘prietary products..

U.S. compames alanninp: joiat ventures -
with _Iapan usually find that at least one of these op-
tions is unavailable: they cannot buy a Japanese com-

)
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were agreements in which the U.S, partner would sell
and distribute the lapanese product; our study of 33
joint ventures between U.S. and Japanese companies’
in consumer electronics industries showed that rough
ly 70% took this form.

Under the typical agreement theU.S.
company buys products from its Japanese partner and
sells them in the United States under its own brand
name, using its own distribution channels. The IBM
graphics printer is made by Epson in Japan. The Canon

LBP-CX laser printer is manufactured in Japan and sold

in the United States by Hewlett-Packard and Corona
Data Systems. Even Eastman Kodak is joining the band-
wagon: Canon of Japan will make a line of medium- -

- volume copiers for sale under Kodak’s name; Matsushi-

ta will manufacture Kodak’s new video camera and
recorder system, called Kodavision.
This type of arrangement is not umque

" to U.S.-Japanese joint ventures; European high-tech-

nology computer, semiconductor, and telecommunica-
tions companies are also entering into a disproportion-
atély large number of sales and dlStI‘lbuthﬂ agreements
with the Japanese. -
‘ For manv U.S. managers, these j joint
ventures make good business sense, Faced with seem-

L emmatiee "'."

© Tedhmical S SRS

ingly unbeatable foreign competition, many U.S. com-

paries have decided tiat 1t 1s more profitable to dele-
gate COMpIEX MANUIACtUrINg to their Japanese partners.
Consider Houdaille Industries, a Florida-based manu-
facturer of computer-controlled machine tools. Begin-
ning in 1982, the company set out to block imports of

_competing Japanese machine tools. It petitioned Wash-
ington tor protection, accusing the Japanese of dumping

and receiving subsidies from the Japanese government.
When that strategy failed, Houdaille tried to persuade
the Reagan administration to deny the 10% federal
investment tax credit on equipment to U.S. buyers of

* Japanese machine tools. The administration rejected

this proposal as well, Finally, Houdzille announced
that it would seek a joint v enture with Iapan 3 OLuma
Machinery Works.

The machine tool story

Houdaille is not the only machine tool

manufacturer to look for Japanese partners. Jamres A.D:

Geier, chairman of Cincinnati Milacron, the nation’s
largest machine tool manufacturer, noted in 198+ that
“30% of the products we sold last year did not even

- exast five years ago. We've gone from being an indus-
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try with very little change in products to one with a rev-

" olutionary change in products.” Many U.S. companies

were unprepared for such a transition and as a result
can make money only by selling advanced products

‘manufactured in Japan. In 1983, more than 75% of all

machining centers sold in the United States were made @ .
in Japan [even though many ¢nded up with American

‘nameplates), and domestic productlon has dechned

dramatically. :
As'‘imports have increased, intema-'

tional joint venture activity in the machine tool indus-
try has accelerated. A recent National Research Coun-

cil report on machine tools noted that “most of these

joint ventures have offered the potential for low-cost,
reliable overseas manufacturing for the U.S. partner,
and an enhanced marketing network in this country
for the foreign one.” For example, Bendix sells a small
turning machine in the United States for $105,000.1t
can produce the device in Cleveland for $85,000. The
same machine, produced in Japan by Bendix's new part-
ner, Murata Manufacturing, and then shipped to Cleve-
land, costs the company only $65,000. Such compelling
economics underlie Bendix’s decision to transfer near-

.ly all its machine tool production to Japan.

_ Or consider the case of Pratt & Whitney,
which earns profits by distributing foreign-made ma-
chine tools. In Tuly 1984, its president, Winthrop B.
Cody, told the New York Times: “I wish we could make
some of these machine tools here, but from a business
point of view it's just not possible.” Even U.S. compa-
nies that develop new produicts look td Japan for manu-
facturing. Acme-Cleveland’s state-of-the-art numeri-
cally controlled chucker, jointly developed with Mitsu-
bishi Heavy Industries, will be produced in Japan.

- The semiconductor story

While not in quite the same straits as
machine tool producers, U.S. semiconductor manufac-
turers also face increasing competition from Japan and
thus increasing pressure to enter into coalitions with
Japanese companies. Traditionally, the fapanese have
entered semiconductor markets as followers, thereby
enabling U.S. companies to reap high profits before the
product's price drops. Once the Japanese enter, they
rapidly gain market share by competing on the basis of
a lower price.

Some'of the most famous emmplea of
the ”Iapant,se invasion’’ corne from the memory chip
‘wars of 1973-1975 and 1981-1983, when U.S. chip mak-
ers ceded a large part of thie 16k and then the 64k dy-
namic memory market to Japanese manufacrurers pro- -
ducing at lower cost. In the spring of 1984, [apanese
manufacturers controlled about 33% of the U.S. mar-
ket for 64k RAM chips. Taking a tesson from these bat-
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“Look at it this way, gentlemen. Minimunt tax is better than maximum tax.”

- tles, some U.S. companies decided to delegate produc-

. tion to the Japanese at the start of 2 new project: in
1982, Ungermann-Bass made an agreement with Japa-

nese chip maker Fujitsu by which Ungermann-Bass de-

signs very large scale integrated circuits for local area

- networks. The company then sends the designs to Fu-
jitsu in Japan for manufacturing.

' Innovations and new products in the
semiconductor industry are a predictable function of
experience and engineering know-how: 16k RAM
chips precede 64k RAMs; the developritent of the 16-
bit rhicroprocessor follows logically from the existence
of its 8-bit forebear. Since technological leadership is

-linked so closely to production experience, the emer-
gence of pioneering Japanese products will only be a
matter of titne.In December [984, for example, Hitachi

-introduced a 32-bit microprocessor, thus signaling its
intention ro compete aggressively against U.S. compa-
nies in leading-edge semiconductor technologies.
While both Motorola and National Semiconductor are
producing a 32-bit chip, Hitachi’s entry predates Intel’s.
new product anneuncement: Intel introduced its new .
- 32- b1t mucroprocessor in October of 1985.

' . Hitachi’s push toward state-of-the-art

semiconductor production foreshadows a new.round of
sales and distribution agreements. Soon executives at

Intel or National Semiconductor will realize that Hita-
chi or another Japanese semiconductor manufacturer
can sell advanced semiconductor products at prices

that U.S. companies cannot match. These semicondiic-

ror companies might go to Washington looking for
trade protection. More likely, however, they will try to
preserve their profitability by negotiating sales and dis-
tribution agreements. National Semiconductor already
has trading ties with Hitachi through which it markets
Hitachi’s computer in the United States.

A comparison of two joint ventures—
\I.monal Semiconductor-Hitachi and Amdahl- _
Fujitsu~illustrates the different approaches U.S. and
fapanese companies take toward joint ventures. Fujitsu
and National Semiconductor both fabricate integrated
circuits, while Hitachi and Amdahl manufacture IBM-
compatible mainframe computers, Both ventures link
a computer and a semiconductor manufacturer,

: The agreement between National Semi-
conductor and Hitachi is similar to sales and distribu-
tion agreements in other industries. In an attempt to
diversify downstreamn, National Semiconductor will
sell Hitachi’s IBM-compatible mainframe gomputers

'in the United States. Hitachi, however, will be under

no obligation to use any National Semiconductor
products in making its computer. National Semicon-




ductor may thus find itself in the position of manufac-
_ turing chips for Hitachi’s competitors while selling ¥
Japanese-made computer that contains none of i its own
components. :
. In contrast, Fuiltsu purchased a control-
ling interest in Amdahl in 1983. As a result, Amdahl
will now buy from Fujitsu most of the semiconductors
it uses in the manufacture of its mainframe comput-
ers. Fuiitsu will not, however, sell Amdahl computers
in Japan. In both cases, Japanese companies add to their
manufacturing experience. Complex production stays
in Japan, and the final products are sold in the United
States. :

: Mmmm

The story behind
the stories

What lies behind Japan's direct invest-
ment in the United States and the coalition-building
activities of U.S. and Japanese high-technology compa-
nies? What motivates U.S. and Japanese managers?

The Japanese hope to mitigate furur

- U.S. trade barriers by Investing in the United States

D -and allving with U.S. companies. In 1981, nontariff im-
port restrictions protected about 20% of U.S. manufac-
tured goods; by 1984, protection covered 35%. To the
Japanese, the trend is clear. If the Reagan admirfistra-
tion succumbed so readily to protectionism, what can
the Japanese expect from future administrations that
may be less ideologically commirted to free trade?
Mazda is investing $450 million in a new auto assem-
bly plant in Flat Rock, Michigan because quotas had
prevented Mazda from importing enough cars to meet
demand. Despite the recent expiration of voluntary
import restraints on Japanese automobiles, Chrysler
and Mitsubishi came to an agreement in April 1985 to
assemble Mitsubishi automobiles in Hlinois. Concern
over future trade barriers was a strong motivating fac-
tor for Mitsubishi.

From the Japanese perspective, joint
ventures with U5 companies will also hielp forestall
turther protectionism. RCA was notably absent from
the 1977 dumping case over Japanese color television
sets. Because it had licensed technology to Japanese
television manufacturers, RCA was benefiting from
[apanese imports. In the same way, now that RCA is
distributinig a PBX system manufactured by Hitachi, it
has no interest in pushing for trade barriers in telecom-

" munications equipment.

' In both joint ventures and direct invest-
ments, U.S. companies and workers become partners
in Japanese enterprises. Japanese direct investment
puts Americans to work assernbling Japanese-made
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components. Joint ventures and coalitions employ
Americans selling Japanese products. If trade barriers
limit the flow of products from Japan, American work-
ers will lose their jobs assembling and distributing
these goods and U.S. corporations will lose money.
Why do U.S. comipanies find joint ven-
tures with Japaniese companies so attractive! Compa-
nies in emerging industries often view a joint venture
with a Japanese company as an inexpensive way to ¢n-

‘ter a.potentially lucrative market; managers in mature

industries view the joint venture as a low-cost means
of maintaining market share. In industries ranging
from consumer electronics to machine tools, the Japa-

-nese have the advanced products American consumers
_want. Joint ventures allow U.5. companies to buy a

product at a price below the domestic manufacturing
cost. The Japanese partner continues to move down its
production leamning curve by making products des-
tined for U.S. markets. Thanks to these joint ventures
and coalitions, the efficiency gap between U.S.and
Japanese manufacturing processes will continue to
widen.
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A Japanese strategy

The trends of the past 40 years as well
as current fapanese actions in the United States sug-
gest the existence of a long-term Japanese strategy. The (@
overriding goal of Japanese managers is to keep com-
plex production in Japan. They intend to develop na-
tional competitive strength in advanced production
methods. U.S. managers who want to take advantage of
Japan’s manufacturing strength may do so by selling
Japanese products in the United States. They may also

~ set up production facilities in Japan, provided they are

run and staffed by Japanese.

Increasingly, American managers are
aiding the Japanese in achieving their goals by channel-
ing new inventions to Japan and providing a sales and
distribution network for the resulting products. Bur-
roughs and Hewlett-Packard, for example, have just set
up buying offices in Japan to procure high-tech compo-
nents from Japanese manufacturers. Over the next five

- years, we expect sales and distribution agreements to

result in lower profitability and reduced competitive-
ness for the U.S. companies that enter into them.

- The reason js simple: the value provided
by the U.S. partnerina sales and distribution agree-.
ment is potentially replaceable: The U.S. company
gives away a portion of its market franchise by relving
on a [apanese company for manufactured products—in
essence, it encourages the entry of a new competitor.
As shown by the Japanese-dominated consumer elec-

g ot

R ]




tronies industry, these agreements can act like a Trojan
horse: the U.S. company provides the Japanese compa-

- By aCCESS L0 15 customers, only to see the Japanese de-
cide to go it alone and set up a distribution network on
the basis of a reputation gained with the helpof the
'U.S. partner. Even if the Japanese do not terminate the
agreement after establishing a presence in the United -
States, fapanese manufacturers are in a position to

" squeeze their U.S. distributors’ profit margins precxsely_‘_ ‘

i 2 because sales and distribution fnnctmns are 50 vulner—
: able to rtp!acemnnt : .

‘U.5. compames are seilmg themseives

o0 cheaply, in letting their Japanese partners under-

: .take product manufacturing, they are giving away -
! - valuable production experience. Instead, U.S.-based

' companies could begin to invest in more sophisticated
production-within the United States. They could seek

to develop in our work force the same base of advanced.

manufacturing experience that Japanese managers are

}s_ © ' now creating arnong their workers. Unfortunately,
rz, B from the standpointa ofa rt_yp'icalJU.S. company, the guar-
th anteed rerurn on t}ns sort of an investment is often not
elé v - enough tojustify its cost, especially when the alterna- -
' tive of Iapanese muanufacture is so easy to choose.
7 {’;g o - Production experience is essentiallv-
\t’irf soc:a_l. It e)fxsts in _emplo; egs_ minds, hands, and work
in th rgiat;onsh{ps. it cannot be patented, packaged, or sold
_ directly It is thus a form of property that cannot be
feren, claimed by the managers who decid_e? to invest in it and
i pro the shareholder§ they represent. Tﬁss form of prop-
e abl, erty belongs entirely toa comparny’s work force, It will |
vest leave the company whenever the workers do.
¢ . .

' An ecohomié fable

o Imagme the toliowmg the chaet €X-
ecutive ofaU'S. company decides ta invest in pro-
duction experience. Instead of relying on a Japanese

supplier for a complex component, top management
. decides to produce it in America, inside its own opera-
" tion. The component costs more to produce here than -
in Japan— the equivalent of § 1,000 more per employee.

The higher cost partly retlects the overvalued dollar,

‘but it occurs mainly because the fapanese have already

T — . invested in producing this component cheaply and reli-
- : “ably. The chief execurive sees the added expense as an
‘investment. Once the workers and engineers gain ex-
perience in making the component, they will be better

able to make other products. They will learn about the -

backs fory S ~ technology and will be able to.apply that leamingin .-
Wj?}f{;ng term,
a g ;
‘i:idfn pan .Cann‘ . 2 Eneenc Raudsepp, ) 3 Andrew Waiss.
. g'S¢WICE3 3 ' Reducstg Engaver Tutnover” . vSumple Troths of lapanese
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_ countless ways to improve the company’s other pro-
.. cesses and products. As a result, the company will gain
. $1,500 per worker in present-value terms. Thus the ini-

tial $1,000 investment is well worth it.

' As might be imagined, the chief execu- -
tivé cannaot get anywhere near the $1,500 return envi-
sioned from this investment. As soori as the workers

‘and engineers realize their increased value, they ask for

more money. In this fable, they can, of course, ask for
$1,499, since they are now worth an extra §1,300.

If the executive refuses to give the
workers a raise, they can simply leave the company
and work for the competition. Faced with a sizable loss

" on the investment, our execurive vows that from now

on the company wﬂl buy advanced components from
iapan ' )

'I"has fable is not so farfetched Studies
show that companies retain an average of only 35% of

their engineering trainees after two years. In one stud

the factor cited most often by departing engineers wa
“inadequate compensation,” followed closely by ""un

certain future with the company” and “higher salan

offer elsewhere.” Thanks to such high job mobility,
engineers responsibie for developing a new product
designing a cost-saving manufacturing process at or

‘company ins one year may find themselves using th
- expertise 1o help another company in another year

perhaps their first employer’s chiief competitor. Th

-companies that invest in production experience i

ultimately produce profits for the competition.

-
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. 1970s made managers include the costs of pollut:on-— ==
or polluuon cleanup—in their investment decisions. -
-~ In the case of production experience, the
balance between cost and reward is reversed: society
¢ - as a whole benefits more than do most companies from
- investments in. workers and engineers. Government
should thus create incentives for companies that a :
doing business in the United States—regardiess of- ?’-
where the company is headgquartered —to invest in co;n-
Tex production here, using American workers and
gmeers Compames should reap an extra public reward :
for investing in production experience to make up for
the diminished short-term private reward of doing so.
s The government could subsidize investments in pro-
P S : duction experience through, for example, a human
investment tax credit. The object would be for govern-
ment to accept part of the economic cost of creating an
important national economic good: more highly skilled,
trained, and experienced workers and engineers, : o o
In addition, government could support - -
private investment in production experience in other, '
less direct ways. Federal and state governments could
A sponsor “‘technology extension services” modeled on . . :
the highly successful agricultural forerunner. An ex- ' ' ' —
tension service could inform smaller businesses about '
the latest methods in manufacturing technology and
‘ undertake pilot programs and demonstrations. By shar-
: ing information and conducting classes, an extension
_ : service could help smaller manufacturers—the under-
ceemo o enetoee e e ninmings to the industrial base - keep pace with change.

Seme me gl

For ancther perspective on this same topic, see
Cooperate to Compete Globally” by Howard V.
" Perimutter and David A Heenan on page 136 of
this nssue )

Antitrust laws could be modified to
permit American companies to invest jointly in com- -
'  plex production in the United States, thereby spread-
" ing the cost of the investment over several companies.
" The Federal Trade Commission allowed General
Motors and Toyota to form a joint venture; would it
" have also approved a GM-Ford deal?
- Qur future national wealth depends on
- our ability to learn and relearn how to make things
better. The fruits of our basic research are taking seed
abroad and coming back home as finished products -
needing only distribution or components needing only
. assembly. America’s capacity to produce complex
goods may be permanently impaired. As a production-
based economy, the United States will be enfeebled. .
What will also be lost is the wealth —the value added - -
_contributed by the center of the value-added chain.
And that is a prospect that should concem executives
and government leaders alike. ©
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Stopplng the High-Tech leeaway

By STEVEN PROKESCH

: HEN Reagan Administration opposition
Wforced Fujitsu Ltd. to drop its plans to buy
' control of the Fairchild Semiconductor Cor-
poration last week, Fujitsu and Fairchild executives
immediately made it clear that their relationship
was not dead. The two companies now plan to enter
inte a series of technology-exchange and develop-
ment programs and joint manufacturing projects
that will enable the companies to make and seii each
other's products.
’ By teaming up with a foreign company in such a
fashion, Fairchild is merely joining the pack. So-
“called cooperative ventures or strategic alliances
-. with foreign companies have become a way of life in

‘something in return.

nearly every mdustry Hundreds of American com-
pantes have turned to foreign partners for assistance
in dealing with intensifying global competition, pene-
trating foreign markets and shouldering the big costs
of developing sophisticated new products.

But even though there was no immediate cutcry
from Washington, Fujitsu’ and Fairchild’s plans to

"live together rather than marry stili carry some of

the same risks of transferring technology to Japan
that had caused Government officials to oppose the

" proposed acquisition. Indeed, there are growing con-
" cerns in businéss, Government and academic circles

that such American-forelgn alliances have resuited

_in ‘a largely one-way flow of technology and other

critical skilis from the United States to foreign na-
tions, especially fapan. And while many American
companies are loath to talk-about it, a broad reas-

“merican businesses have
given away precious

“technology in ventures with

foreign companies. Now
they share less, and trytoget

sessment of alliances wnh foreign cumpanles is
clearly under way.

Many of the competitive problems now plaguing
American manufacturers of such products as semi-
conductors, machine tools and consumer electronics

_ stemmed from ties with foreign companies.

When the RCA Corporation licensed its color

" television technology to the Japanese decades ago,

its leaders saw the deals as a low-risk way to make
some easy money. RCA is still pocketing handsome
royaities, but the Japanese now have a bigger share
of the American market than the RCA brand.

More recently, cooperative ventures have come
back to haunt the semiconductor industry. As re-
cently as the early 1980's, American semiconductor
makers were a symbal ot America’s technological
might. But by entering into a range of licensing, mar-
keting and manufacturing ties with American com-
panies, the Japanese assimilated everything the
masters had to teach. Now the Japanese are the mas-

-ters, and the Americans are scrambling to catch up.
The big worry is that what happened in color.

televisions and electronics is happening everywhere.

It American companies do not change their approach :

to cooperative ventures, the resulting transfer of
technology to foreign countries, especially Japan,

- - could ultimately threaten the nation’s dominance of
- other key industries, including biotechnology, tele-

communications, computers and aerospace, accord-
ing to Government and business officials and experta
who have studied the phenomenon,

“There is hardly an industry where we haven't
transferred technolegy to Japan,” said Clyde V.
Prestowitz, who as counselor to the Secretary of
Commerce was one of the nation's top trade negovia-
tors with Japan from 1981 to mid-1986. Il we give
our technology away, we have nolhmg 1¢ compete
with,” he added.

Mr. Prestowitz may sound like he was stating the -

" obvious, but it was something that a lot of managers

. Continuedon Page8
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“ were painfully slow to recognize.
.Many American executives clung

to the belief that the Japanese had no
technology of worth long afier that.

was no longer the case. Why? Tradi-
tion was one reasoen. Sheer arrogance
was another, .

Atier World War 1I, the United
States Government  encouraged
American companies to share their
technology to help rebuild the war-
ravaged economies of Eurcpe and
Japan. Long after that task was ac-
complished, the technology outflow
continued. Having dominated the
world markets for so long. many
American businessmen_ seemed in-
capable of seeing the Japanese as
their equals let alone their superiors.
Confident of their ability tw stay at

. least one step ahead of the Japanese,

they did not worry that they were

* helping the Japanese.become for-
midable competitors.
Such talk can still be heard at aero-

space companies such as Boeing and

Pratt & Whitney, which enjoy a tech-
rological Jead — at least for now. “1
don’t see the Japaness or anyone else

developing competilive technology by -

" associating with us.” said Robert Ro-
satl,  recently-retired Pratt & Whit-
ney official who led jis joint venture
with companies from Japan and

three other nations 1o develop jet en--

gines. “They don't have the design or

development capability to do any

kind of engine, and they're not going
toget them.”' T

_ But plenty of humbled executives in
industries ranging from chemicals

and cars to semiconductors and ma-
chine tools have wised up. “Anytime
you license a foreign company 1o
manufacture and perhaps sell for
you, you're in effect putting another

" competitor into the marketplace,”

said B. Charles Ames, chief executive

of the Acme-Cleveland Corporation. .

“Anybody who doesn't realize that is
pretty damn naive.” T
“Giving up technology is now far
mote suspect,” sald John M, Stewart,
who advises major corporations on
technology lssues for McKinsey &
Company, the consulting firm.

semiconductor industry, execu-
tives at the Ford Motor Com-
pany recently decided against enter-
ing into & venture with the Japanese
to produce a high-technology compo-

ALARMF.D by the travails of the .

nent for the power train of its cars.

And General Electric has become
much more cautious about licensing
its “best high technology” to the
Japansse, sald Philip V. Gerdine, &
G.E. executive. General Electric's
“wariness”" of the Japanese ‘‘has

gone Up &8 our respect for them has

gone up,” he said.

~ The inta! Corporation, the semicon-
ductor maker, licensad & half-dozen
domestic and loreign manufacturers,
including Fujitsu and NEC, to make
its tirst microprocessor for the Inter-.
nationa! Business Machines Corpora-
‘tion's personal computer -and com-
patible machines. For Its new third-
generation microprocessar, it will ii-
cense ho more than two companies
and maybe none.

Acme-Cleveland once licensed Mii-
subishi Heavy Industries to manufac-
ture and sell one of its machine tools
only 10 watch Mitsubishi become Its
rivatl in the United States market.
Acme-Cleveland incorrectly assumed
Mitsubishi's ambitions were limited
0 Asia, Now, in choosing a Japanese
company to make some of its tele-
communications equipment, Acme-
Cleveland is being “darn careful ic

- make sure the company that is going
to manufacture it for us does not have
any apparent interest in getting into

- this market,” said Mr. Ames. And
Acme-Cleveiand, he said, will make
sure that its licensing agreements in-
clude market restrictions.

. Companies that had relied on joint
ventures to competé in Japan are
now establishing wholly owned sub-
sidiaries. Duracell, Kraft Inc's bal-
tery subsidiary, did that last Novem-
ber, when it canceled a venture with
Sanyo ileé:ou-lc. E.l. du Pont de Ne-
mours mpany is opera new
businesses in Japan on its ov?:%nd is
shifting some activities of its exisung
Japanese venwures to & subsidiary,
according to William H. Davidson, an
associate professor at the University’

of Southern California’s Graduate -

School of Business. Carl De Martino,
a Du Pont group vice president, said:

“Given our free choice, we would-

prefer to have a 100-percent-owned
company anywhere."”

American companies, when they do
contribute technology to & venture,
are demanding technology of eguai
-yalue in return, something many had

" not done e recently as five years ago.

"There's a greater sensitivity to
the need to get & two-way exchange
as opposed to the one-way flow, which
was fundamentally the way muost
joint ventures in the lasi 2¢ vears
were structured,” said §. Allen Hein-
inger, 8 vice president of Monsantwo

and president-aiect of the Industrial -

Research Institute, an organization of
senjor research officiais from major
companies. :

Under the terms of & new joint ven-

wre in semiconductors with the

Toshibe Corporation, for example,

Motorola Inc. will give Toshiba some
of its microprocessor technology but

will_receive Toshiba's “very leading
edge” technology in memory chips
and manutacturing, said Keith J.

~ Bane, Motorola’s director of strategy.

To insure that the technology flows
both ways, a growing number of

~ American companies are insisting -

that their managers be involved in
ventures in Japan. Celanese {which
was bought by Hoechst of West Ger-
many carlier this year) trained two
of its employees to speak Japanese
and put them into a joint venture with
Daicel Chemical Industries to soak

up Daicel's expertise in automotive

plastics. They are now back in Detroit

warking to apply what they learned
Wrhille many joint ventures in Japan

have been confined o manufacturing -

and marketing, more American com-
panies are insisting that they do re-
search and development. Only § per-
cent of the new ventures formed in

Japan i 1873 mvolved research and -

development, but 35 percent of those
formed in 1885 did, according to 2

study by Laurent L. Jacque, an assisi-
ant professor at the University of
Pennsylvania's Wharton School.

At the very least, some American
companies are using ventures a8s a
way to masier Japanese MANAEE-
ment techmaues. That was a key mo-
tive for General Motors's jowt ven-
ture with Tovota to make small cars
in Califortia. :

NLIKE Americar managers,
U foreign  businessmen. espé-

cially the Japanese, long ago
realized that they could explott these
atliances for more than just guick
gains in MArket snare or short-lerm
profits. For them, ventures were 8
way to gain the technology and skills
needed to achieve plobal leadership.

in his swdtes of such ventures, in-
cluding five of Du Pent's in plastics,
Professor Davidson found a patlern.
The Japanese company would B&-
similale it American partner's tech-
nology or production skill and then
squeeze out the American pariner,

Such a squeeze led to the split-up
lamt summer of 8 venture between
Humphrey instrumenis, a Celifornia
concern, and Hove Glass of Japan.
“Hoya developed the ability 10
produce the machines an {15 owWn and
effectively terminated the Aagree-
ment,” Professor Davidson said.

One reason that the Japanese often

_gaem 1o &nd up with the upper hand 15
that they freguently wield total man-
agement contro} of the venture. Sev.
‘aral of the Du Pont ventures that Pro-
tegsor Davidsor studied had no

- American managers

An even more basic problem. ac-
cording to several. experts, ts that
many more Japanese speak English
than Americans speak Japanese

This has made it difficuit for Mon-
gante, the chermcals concern. 1o
make sure it was getung as valuabie
technology from its Jjapanese pari-
ners as it is giving to them. .

«we have few scientists who are
proficient in Japanese,” Mr . Heip-
inger said. As a result, *‘we don’t have
the fluency to probe in detsll their
technical people the way they can
probe in detail our technical peopie.”’

The Japanese have not been nearly
as generous about sharing their tech-
nology and manuiacturing expertise,
contends Robert B. Reich. professor
of political economy and manage-
ment at Harvard University's Ken-
nedy School of Government. In his
study of 100 ventures, he found that
Japanese companies aimost always
tried 10 keep the highest value-added
parts of production for themselves.

It this trend continues, he worries
that the Japanese will increasingly be
the ones who turn American break-
throughs In basic sclence into useful

products. Americans, he said, will be- -
‘come second-class assemblers and
distributors of Japanese goods.

“: . In many cases, though, American

companies have had little choice but
to form disadvantageous relation-
ships to do business in Japan

Untl! the mid-1970's, the Japanese
prohibite¢ Amencans from setling
up wholly owned subsidiaries in
Japan. Instead, they had w enter into
jointly owned enterprises with Japa-
nese companies And the price of




entry 'if10 Japan included a reguire-
-ifient to lcense their technology to
Japanese concerns. .

Even alter these -laws were re-
laxed, American companies fre-

“quently found it difficuli to break into

the Japanese market on their own.
This has been especially true in such

expensive, u-chnaloélcally sophiati-
cated producte as talecommunica-
tions equipment and commercla) air-

cratl, where the Japanese Govern- 5

menr — like the governments of most
countries ~ plays & big role in deter-
minming which vendor wins an order.
As is stll] the case in most countries,
including Japarn, sharing technology
&nd production with local companies
is & prerequisite for winning an order.

Cultyral " gifferences have also
made N virtealiy Impossible for
American companies to compete on
their own in Japan. .

The long-term relationghips - be.
tween suppliers, manutacturers and
distributors so valued in Japan hin-
der American companies. With acqui-
Bitions frowned upon in Japan, Amer-
lcan companies have often had little
choice but to team up with a Jupanege
*ompany to break into the market.

SPITE all the dangers, strate-
gic alliances with foreign com-
panies, including the Japanese,

eem hete to stay. Indeed, even with
he reassessment of ventures poing
hi, No one expects any significant
lowdown in their formation.

American inventiveness is admireg
1roughout the worid, but small com- -
anies, which account for so many
Iscoveries, .must often turn to for-
Bn partners for help in mak: -
stributing their products — and for
1 capital needed 1o stay alive, :

Even giants, though, will continue
o link up with foreign companies.
jeneral Motors, Ford and Chrysler
iow {mport not only componen:s but
ntire cars from Asia. Companies i
usinesses ranging from appliances
) photocoplers to machine tools have
3sorted (0 the same tactic. Such ar-
ingements nften force the American
ympany ‘o Jdisclose vitai design or
roduct :nformation.

Business leaders have also come to
ew strategic alliances as a neces-
ty n indusiries where product
welopment Costs are exorbitant.
it costs $30 muikion 10 $100 miliion to
ing 2 new drug (o market, so phar-
aceutical companies have to mar-

it it rapidly throughout the world to -

coup the investment. That requires
rategic  ailiances, said  Henry
endt, president and chief executive -
the SmithKiine Beckman Corpora-
n, which has 1oint development and
arketing igreements with Boeh-
iger Mannheim of Wast Germany,
jisawa of Japan and Wellcome
L.C. of Britain, o
similarly, virtually no single com-
ny can afford the billions of doitars
‘0518 to deveiop a new commercial
— aof t0 mention the $300 million
200 muition to develop the engines
yower it, For that reason, interna-
1al consortiums have become a
y of life in the aerospace industry.

In a recent interview, Makoto
Kuroda, a senior official of the Japa-
nese Ministry of International Trade
and Industry, reiterated his Govern-
ment’s assertion that Japan has
abandoned all ambitions to become

an independent power in commercial’

jets. At least publicly, such aerospace

companies as Boeing and Pratt &

Whitney. the jet engine maker, say

the Japanese lack the design and sys-

tems ability and the innovativeness to

. threaten American jeadership in air-
craft or engines. But privately, indus-
try officials are nervous, said Leslie

; Denend. a McKinsey consultant.

I Whatever their long-term inten-
t1ons might be, Japansse clout — and
expertise — is clearly growing.

y Boeing will allow its Japanese part-

I ners to design and produce compo-

| nents equal to 25 percent af the vaiue

| of the 7J7. the 150-seat, fuel-efficent

i jet that Boeing plans to have in serv-

: ice in the early 1980's. That is about

| twice the share that the Japanese

! produced of the 200-seat 767.

| Even if the Japanese pose no im-

| mediate threat to prime contractors
such as Boeing, they are already tak-

Ilng business away from American

: component suppliers, said David C.

Mowery, AR aerospace expert Aai

Carnegie-Mellon University. Eventu-

ally, they may do the same to the

prime coniractors, according to
many experts.

LOWLY, painfully, American
managers are learning that
doing business in & global econ-
omy carries enormous dangers ajong
with opportunities. Having been
burned by foreign alliances, some
managers, at least, have lost the arro-
gance that made them such easy

| prey. The question is whether man-

agers in other industries will Jearn

on their own.

" The GoVé'rnment Tries to Help'

Gavernment orfigiaus ara at-
tampting to limit the dangers
posed by the prolifarating ties
between American and forgign
companies by enacting new
laws and retaxing oid ones.

Untl 2a new law was enactad
last year, pharmaceautical com-
panies could not sel products
for clinical tasting or sate abroad
untess the Food ana Drug Ad-

| mnistration had approved them

for tasting or sale in the United
States. That forced such bio-
technoiogy companies as
Genentech to licensa their tech-
noi to foraign compames in-
stead of supplying their prod-
ucts abroad themseives. 'We
now have less need o transfar
tachnology,” said Thomas .

- Kiley, Genentech's vice presi-
dent for corporate development.
Once it was virtually impossi-
ble for American semiconductor
companies to protect thair mask
dasigns — tha “negativas’” from
which semiconductors are made
. — from foraign pirates. Sut new
- laws have substantiaily '
strengthened copyright protec-
tion of masks ang microcoding,
instructions imptanted in semi-

- conductors. Comuinegd with the

designation of a spaciat Faderal

court to hear patant-infringe-
ment cases, that has had a dra-
matic etfect: 7Q to 80 percent of
3uch suits are now upheid, up
from 20 to 30 percent before.

A 1984 [aw enabled semicon-
ductor makers ta engage in {oint
research. A group of electronics
companias then formed a ra-
s@ach consortium. the Microe-.
tectronie ang Computer Tech-
naiogy Corporation, A Pentagon
advisory group is supporting the
formation of a semiconductor
consortium to develop manufac-
turing teciinology and engage in
limited production of chips.

To keap the aerospace indus-
try compatitive, the President's
Office of Science ang Tach-
noicgy Policy recommendad in
February that Amernican compa-
mes be allowed to collaborate
not only on rasearch for super-
fast aircraft but aiso on davelop-
ment ~— something antitrust
laws now bar.

“Thera is no hysteria now™
about the aerospaca industry's
competitiveness, said Crawford
F. 3rubaker. Daputy Assistant

- Secretary of Commaerce. 'But

given what has happened in
other industries, we don’'t want it
to happen in this one. " B

from their example, or have to lenr:

- -

The Varieties of Business Alliances

Joint Ventures mnvoive the creation of an enterprise jointly
. owned Dy the parent comparies 1o gevelop o manufacture or
sell particular products oftenin a parucuiar markel. inmany
American-Japanese joint ventures, the Americans contributec
the technology . oniy to find themselves discaroed when their
"Japanese partngr had mastered the innovator.

Licensing Agreements rypcally permitthe iicensee to
manufaciure ang seli a proautt incorporating the ownar s tech-
ncdogy in return for royatty payments. Butin eiectrical power
Dlant eauipment. cOIor teievisior 58ts, machine tools. electronic
components ang many other industries. agreaments have not
limnes hoensaes 1o 8 give” markel 0! proouc: apohcation. Bv im-
Droving on the technnl:"gv nsel, cantakzing on thewr lower manu-
tactur.nig COStE Or adowing the tec™ oDy 10 NEW DrogucTs.
SEWENese COMPAanIEs NAve usSeT th4 ICeNSe 1K DETOME Srong
comoetitors i the United Stetes anc Borozc

Narketing /Manufacturing /Suppih Arrangements
enEDIe & Dartner 1c make Or seh ang servics the otner s prouuets.
smancan comprnies have used tnese arranzements 1 Imoon
Cw-CoSt tarergn'cornponams Or 8nUre Proaucis. anNc 10 ISNbLe
Ame:can-mage products in foreign markets. bucause sucha-
liances ofter. nvolve sharing Amearncan tiecnnology anc desian

" spechcations with the toreign partne-. the resuit has often becr

- ong-way tachnology transfer.

w
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over three-guariers OF the ielevisian sets,

| haif the motor cars und & quarier of the

Clash of the titans

After steel, motor cars consumer electromcs and cheap. mlcre-'
chips, Japan has begun to challenge American pre-eminence in
the one industrial area the United Siates has long cherished as

its own: high technology The two-are girding up for a trade war in
high-tech that - threatens to be bloodier than anything yet.
Nicholas Valéry reports on the' strengths and weaknesses of the

two technolog:cal superpowers

'The recent movie * ‘Gung Ho gets alot of
“laughs out of the many misunderstand-’
ings that ensue when a Japmese car firm-

moves into a sad little.town in Pennsyi-
vania. Stereotvpes abound: dedicated
Japanese managers putting in double
shifts. lazy American loudmouths slowing
down the assembly, line—with the locals
winning a basebal) ‘match between the

two sides only through brute force and

intimidation.

- All good clean fun. ’!n real l:fe howev- -.

er. American workers—despite the popu-
~larmyth—remain the most productive in
~ the world-{sez the feature on the next
page). In terms of real gross domestic
product (GDP) generated per employed
person. the United States outstrips all
major industrial countries. Japan includ-
ed (chart 1). The problem for Americans
is that the rest of the world has been
catching up. In the decade (rom the first
oil shock to 1983, increases in annual
productivity in the United States had
been roughly # seventh of those of its
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maz}jor trading partners.

in the 1960s. American companies held- ‘

- all the technalogical high cards and domi- -
nated the world's markets for manufac--
tured 200ds. The United States supplied’

steel used around the world. Yet. a mere
two decades ialer. Japan hal iahen
America’s place as the dominant supplier
of such products.

The agony for Amencans does not end
there. Over the past 25 vzars tney have
seen:
® Their share of world trade fall from
21% in 1960 10 14%: in 1983, :
® The American trade balance go from a
surplus of 32 billionin 1960 10 a deficu of
$150 biliior: last vear.

@ More worrvingly stiil. the countrv's

trade balance in manufactured goods slip
from a healthy surplus of $11 billion as
recently as 1981 to a deficit of $32 billion
last year—approaching 1% of America’s
total output, -

@ The voleme. of its manufacturing ex-
ports tumble 32% over the past five
vears—with every $1 billion of exports
lost costing an estimated 25. 000 Amen—
<an jobs. .

Angry and confused, husmessmen in
the United States have had to stand by
and watch as “smokestack”™ industry all
around them has been snuffed out. Then
came the unthinkable: if the Japanese

- could thrash them in mainstream manu- -

facturing. would they givethem a maulmg
in high technology. too?
By the hcmnnmg of the 1980s, it began

“10 look as if they would. It became clear

that the Mmtstrv of International Trade
and Industry (MiTi) in Tokyo had “target-

- ed” not just semiconductors and comput-

ers but all of América’s high technology

industries—from aerospace to svnthetic

materials—for a blitzkrieg attack.
Six years on, Japan has scored some

Sigth GBS Sazaemen & Latknd
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Amenzans work every bi as hard -as
tanc ofien z ot harder thare=the Japa-
nese—and  penerale  properiionately
[Ore WEAILL in tne process. [he average
output of Amencan workers last vear
was $360.800. Tne Japanese eguivalent
was E22.500 (a; ap average 1985 ex-
change rate of Y220 10 the dollari.

But labour productiviry 1z only half the
stors. The amoun: of capiial apphied 10 2
warher's elbow is crusizi. toc. Tne tradi-
uona: éefimuon of proqustiviiy (oulpuL
per hour of ail woThers) maxkes it difficult
10 measurs {hese inputs separately.
True. the defimuon reiiects ali the fac-
-tors that coniribute 10 nsing output—
from advances in l“chnoiog_\‘. better
utilisation of capacity . improvements In
the way produstion is r_m anisec and
sharper manazgement. 10 haroer efiors
by the workers themselves as well as the
impact of changes in the amount of
capital emploved.

In 1983, the American Bureau of La-
bour Siatistics Introduced a vardstick
calied multifactor productivity. This
shows the changes v the amount of
capital as well as labour used in produc-

rio the eloow

nor.. Reworking its data for 1950-83 the
bureau found tha: multifactor productiv-
ity m the United Stawes increasec at an
averags annuai ratz of 1.7% for the
penog. As outpul per hour over the
sume period increased by an annual
2.%%0. capiai procuctivity incned up by
oniv a modest 0.8% a vear. :

QOverall. America’s multifactor pro-
dustivity hias snown two disunct rends
over tng past 33 vears. Up ull the first oi]
shoch of 1573, the country expenienced
an annual 2";& muitifactor growth: .then
an anpual averape of only 0.1% from
1973 tc 1983, The post-OPEC siowdown
seems 10 have resulied from high interest
rates keeping the brakes on capital
spending. while mors people were hav-
ing 10 work ionger hours 1o hang on to
therr jobs.

How did the Japanese fare? The. driv-
ing force behind the Japanese economy
over the past 25 vears has been the high
growth in capital input. Mr Dale Jorgen-
son and his colieagues at Harvard Uni-

* versitv reckon it has been roughly double
that in the United Siates. Growth rates
in labour productivity have been much

 vear.

the same for the two countries. Alj 1oid,
ihe growih in Japanese prodochivity out-
sinpped that in the United Siates unul
1870, when progucuviny growil began o
stow dramatically in Jzpan. Thereafier,
with Vielnam befuns ft and two oil
shocks apead. the AMmerican economy
flexed its muscies and cuped more effec-
tively. Then the competitive advantage
started 1o move back n America’s
favour.

The interssung thing is what has hap- -
pened since the last recession. Multifac-
17 proguetvity in the United Siates has
beer runming at ap average of 5% a vear,
whije the growth in tabour productivity is
now averaging nearly 4% a vear. That
means thas producmm of capital em-
ploved is now growing at well over 6% a

Could this be the first signs of the
productivity payv-off from the '$80 bitlion
that Dertroit spent on new plant and
equipment over the past half dozen
vears; the combined” (additional) $180
billion invested by the airlines since
deregulation, telecommunications firms
since the AT&T consent decree and the
Pentagon since President Reagan's de-
fence bulld-up began in 1980" It jooks
remarkabl) h!».e n

-

notable hits. A group of American econo-
mists and engineers met for three days at
Stanford University. California, last vear
10 assess the damage”. They concluded
that Japapese manufacturers were al-
ready ahead in consumer electronics, ad-
vanced materials and robotics. and were
emerging as America’s fiercest competi-
tors in such lucrative areas as computers,
telecommunications. home and office
automation, biotechnology and medical
instruments. “In other areas in which
Americans still hold the lead. such as
semiconductors  and  optoelectronics,
American companies are hearing the
footsteps of the lapanese™. commented
the Stanford economist Mr  Daniel
Okimoto.

How joud will those footsteps become?
American industry may have been deaf in
the past, but it certainly isn't any more.
And never forget that Americans are a
proud and energetic people. More to the
poins, they are prone to periodic bouts of
honest self-reﬂecuon—as if, throughout

their two centuries of nationhood, they -

have been :mpelled forward bya "'kick up
the backside™ theory of history.

Once every couple of decades, Ameri-
ca has received a short and painful blow

to its sclf-esteem; Peart Harbour, Sput- -

*Symposium on Economics and Technology
held at Stanford University, March 17-19 1985,
Now published as “The Positive Sum Strategy:
Harnessing  Technology {or  Economic
Growth™ by National Academy Press, Wash-
ington. DC. ’
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high-tech?

nik, Vietnam are recent examples. What
foliows then is usually a brief and heart-

searching debate along-with a detailed
analvsis of the probiem. then an awesome

display of industrial muscle coupled with

unexpected consensus between old adver-

saries—most notably betwecn Congress

business and labour.

With 'its ceaseless shlpments of cam-
eras, cars, television sets, video record-
ers, photocoplers computers and micro-
chips, Japan unwittingly supplied the
latest kick up the broad American but-

tocks. After witnessing Japanese export-

ers almost single-handedly reduce Pitts-
burgh’s stee! industry to a smouldering
heap, drive Detroit into a ditch. butcher
some of the weaker commodity microchip
makers of Silicon Valley, and threaten
America’s remaining bastions of techno-
logical clout—aircraft and computers—
then, and fmally then, American lethdrgy
ceased

This survey tries to assess the strengths
aﬂd wcaknesses of the wor]d’s two tech-

nological superpowers. For if the past
decade has seen some of the uglest
recrimination between Washington and
Tokyo over trade issues generally, imag-
ine what the coming decade must have in
store. Henceforth, industrial competition
between America and Japan is going to
range fiercely along the high-tech fron-

" tier—where both countries take a special

pride in their industrial skills and cherish
sacred Dbeliefs about their innate
abilities. - -z

The quesuon that u]nmatclv has to be
answered is whether America is going to
allow the lapanese to carry on nibbling
away at its industrial base without let,
hindrance or concession? Or are the
Americans {as some bystanders have be-
guh to suspect) “about to take the Japa-
nese apart”™?

With the gloves now off, which of the
two technological heavyweights should
one put some moaney on? In the blue
corner, Yankee.ingenuity? In the rcd
J apanese productlon savvy?

Copycat turns leader?

Is Japan still a technologicai free- loader—-—or has it become a pacesener 1n

America may still have the largest share
of high technology exports, but Japan is
catching up fast. It skipped smartly past
West Germany to- become the second
largest supplier of high-tech goods in 1980

P T ——— R PSS

(chart 2 on next page). Only in three.

high-tech  industries—communications
and electronics, office automation, and
ordnance-—have American companies in-
creased their market share.
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The Japanese know they do riot have a
chance in fields that are either defence-

= related (for exampie. weapons. aircraft,

satellites and avionics) of oo dependent
on imported energy or raw materials (like
petrochemicals). But they see evervthing
else as up for grabs. Even In lasers,
software and computer-integrated engi-
neenng—where American pre-eminence
was fong thought unassailable—the Japa-
nese have begun 10 make inroads,

Who would have thought it possible a
decade zgo? Of the 500 breakthroughs in
technology considered semina, during the
two decades between 1953 and 1973, only

% {some 34 inventions) were made in
Japan compared with 6
tions} in the United States. Despite its
large. well-educated populaticn, Japan
has won only four Nobel prizes in science:
Amerncan researchers have won 158, Tuis

not hard to see why Japan has been’

considered more an imitator than
innovator.

Stanford University’s Mr Daniel Oki-
moto Hsts half a dozen reasons for Jzpan’'s
lack of technological orginalitv in the
past:
® As an industrial laiecomer, it has al-
ways been trying to catch up.

@ The Japanese tendency towards group
conformity has made it difficult to win a
hearing at home for radical ideas.

# Research in Japanese universities is
bureaucratic, starved of cash and domi-
nated by old men.

® The reature-capital market is a!most
non-existent.

® Lifetime employment, along with a
rigid seniority system, stifles innovation
inside :ndustry :

® And the traditional heavy gearing
fhigh debt-to-equity ratio) of much of
Japanese industry has made firms think
twice about taking risks.

ANl these things—and more—have
been true to some extent in the past: but
all ure 2bo changing. The deregulation of
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% (315 inven-,

M

Towve's finzncial markets, forinsiance. 1t
iorcing Japanese companies o reducs
their levels of debt (see¢ accompanving
feature on next page). This. in turn, is
making them more adventurous. whiie at
the same ume hesming fermen: & number
Of veniure- -Capii ws! funds,

Japan’'s “invisibie™ balance of techno-
logical trade (its receipts compared with
pavments for patent rovalties. ficences.
etc) which had a ratio of 1:47 a couple of
decades zgo Came within & whisker of
being In Taiance lasi vear, That said,
Jupan stili puvs 1 hign-tech goods and
knowhow Dredomindn:]_» in the West and
selis them 'ndmn to the deveioping
worid.

In certain industries. however. poa-
nese mapufacturers have aiready started
bumping their heads against the ceiling of
current knowhow, There are ne more
high-tech secrets to be garnered from
abroad in fibre optics for telecommunica-
tions, galiium arsenide memory chips for
superfast computers. numericallv-con-
trolied machine tools and robotws. and
computer disk-drives. printers and mag-
netic siorage media. In all these, Japan
now leads the world. Today, Japanese-
language word processors represent the
cutting edge of high-tech in Japan—tak-
ing over the technological (but hardly
export-leading ) role thai colour television

" plaved earlier (chart 3).

Although it is no longer quite “the
technologlcal free-loader it was in the
past. Is Japan’'s new reputatign as a pace-
setter in high-tech justified” A new image
has certainiy emerged over the past few
vears of Japan as an invincible Goliath,
capable of vanquishing any rival, what-

ever the field. Yesterday. the smokestack
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sectors. Today, high technology. Tomor-
row, services. .. “Which is the ‘“real
Japan? asks Mr Okimoto; -

Is it a technological imitator and industrial

over-achiever? Or is Japan an astuie learner
and unbeatable colossus? Will Japan dis-
lodge the United States from its current
position of dominance in high technology as
convincingly as it did in the smokestack
sectors? Or has it reached the limits of its
phenomenal postwar growth"’

Japan is all these thmﬂs and more. And to
understand what the future holds, and
whether America is up against a David or
a Goliath, means looking closely at the
frontiers of modern electronics. For the
country that commands the three most
crucial technologies of all—semiconduc-
tors, computing and communications—
will most assuredly command the mighti-

est industrial bandwagon of the twenty-

first century.

Made in the USA

Just as Japan has begun to muscie into n:gh -tech, America has raised the
technological stakes. The name of the game now is ultra-tech -

High technology is an American inven-
tion. Despite the near meltdown at Three
Mile Isiand, broken helicopters in the
Iranian desert and recent disasters on the
launch pad., Americans remain the su-
preme practitioners of this demanding
and arcane art. And while the United
States has racked up large deficits on its
international trading account, it has en-
joyed growing surpluses in its worldwide
sales of high-tech goods. Or, rather, it did
50 until recently. Once ~again. blame the
Japanese.

Five years ago, Amcnca so]d the world
£23.6 tbillion more technological widgets
than it bought. That handy surplus had
dwindled, says America's Depariment of
Commerce. to d token 35 billion by 1984
{chart 7 on later page}. Meuanwhile, for-

eigners had grabbed three-quarters of the
world's current 3300 billion in high-tech
trade. In the process, Japan has gone
from being a small-time tinkerer in the
1960s 1o becoming (as in everything else)

the Avis of high Iechnology to America's

Hertz.

Even so, trade in high-technology
goods remains a crucial breadwinner for
the United States. Since the mid-1960s,
high-tech’s share of American manufac-
tured goods sold around the world has
gone from a little over a quarter 10 close
to a half.. e tea b,

Office automation is now America's
most competitive high-tech industry as
well as its biggest revenue-earner abroad.
Selling its trading partners computers,
copiers and word processors brought in

e
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Crymg all the wa yto the bank

T T e
One thing Americans nave—}eamea is
that having the worid's most productive

tabour force does no: guaranize ingdusiri-

.| - -4l competuniveness. Al least three other .

things are needed. The first is 10 keepa -
lid on wages. The second concerns ex-
~Change rates. The third involves the
return on capita! empioved. All three ~
have bear seen iately as spanners in the
American works.

Take wages. During he ten vears
before 1973, real wapes for American

_ workers had increasec steadihh at am
average rate of 2.6% a »ear.

But ever
-since the first oil shock, real wages in the

TUnited States kave stagnated. So Ameri;_

can labour is becommg more compen-
tive, ves?

Unfortunarely no. ‘When iringe bene-
~ fits are included. hourly compensation
for blue-collar workers in the United .

States has continued to rise. American

‘labour has sensibly been taking raises
less in cash thankind. Total compensa- -

tion for American industrial workers—a
modest $6.30 an hour in 1975—had
“climbed to $9.80 an hour by 1980 and 10
$12.40 vy 1983,

Compared with Japan. hourly labour
costs in America went from being on
average a linle over $3 more expensive
in'1973 to becoming nearly $6 more so by
1983 (chart 4). So much for nerrowing
the $1.900 gap between making & motor
car in Nagova compared with Detroit.

Ah. ves, but hasn™ the dollar tumbled
dramaucally? It has indeed—f{rom a 1985
high of over Y260 to the dollar to a low
this year of Y150 or so. In trade-weight-
ed terms, that represents a drop for the
dollar of 28% in 15 months. Meanwhile,
the trade-weighted value of the yen has
appreciated by over 40%.

Whar abour differences between
America and Japan in terms of return on
capital? Here things are actually better
than most American businessmen imag-
ine. True. real rates of return earned by
American manufacturing assets in the

(&} Hourty earnings of workers

~ in manufacturing indusiries -
nciuging Innge benefits Sperhr
wrs 1

D 1980

POHEMG: <7 3 ol -3 A0 S bt T

Brtan

Unned W Germany France
States
Sourca 115 Desartment of Lanow. Bureaws of Labous Statistics, 1984

Japan

1960& were subsiantiall v higher than in-
vestments it inanzial mstruments. while
thsnﬂc were driefhy tnz other wav round
during th‘- early 1YRin ichdﬂ 6;. On the
ace of it, camtal for buving equipment
" or buiiding factories seems twice as ex-
pensive in America as in Japan.
“Todav's most cited account cames
from Mr Georgs Hatsenouios of Thermo
Elecrron Corporauern 1t Massachuserts.
Comiparing the cost of inon-financial)
capilal 10 the Two countries between 1961
and 1983, Mr Hatsopouios found real
pre-tax rate: ranged between 6% and

..10% ior Japanese firms and anything

. from 13% 10 20% for their American
counieTmarts.

The com entional explanation for this
difierence is that Japanese firms are

““more highiv geared (leveraged) and thus’

benefit because debt generally costs less
" than equinv—interest pavments being

deducted from pre-tax profits. while div-

idends come out'of taxed earnings.

Then there is Japan’s
rate structure. which is carefully regulat-
ed to favour business debt a1 the expense
of consumer credit. Throw in a hanking
svsiem that is bursting at the seams with
ven being squirrelied away by house-
wives worried about school fees. rainy
davt and the ever-present threat of their
husband’s early (and often unpensioned)
retirement. All of which. say American
trade officials, adds up 10 a financial
advaniage that makes i1 tough for Amer-
ican firms to compete.

What is stediously ignored in the fi-
nancial folklore about Japan Inc is the
fact that. over the past decade. Japanese
manufacturers have been getting out of
debr as fast as decently possibie (see the
'survey on corporate finance in The
Economist. June 7 1986). The most com-
pelling reason right now is because To-
kyo's financial markets have joined the
fashionable trend towards liberalisation.
With old controls over the movement of
capital going out of the window. Japa-

(] & trade-weighted exchange rate
— 15853-82%100

) &0
I I TR I I ST AU DURT T |

1965 70 B £} . B0 a5

Source DRI

R

rwo-tier interest

1865
Source OECD
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come more voiatiie, S¢ who wants to be
highlv geared when inleres: rates are
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Another thing fapanese manufactur-
ers resent about some of these allegedly
cheap industrial loans are the strings and
hidden costs involved. The mosi punish-
ing are the so-called “compensating bal-
ances” which a borrower has to deposit
(at 2 considerably lower inierest rate)
with the bank offering the industrial
lcan. And so he has to borrow more
money—at higher cost and with greater
restrictions—than he actually needs.

Yet apother thing that muddies the
walter is the way debt in Japanese bal-
ance sheets is grossly overstated by west-
ern standards. For one thing. the com-
pensating batances. though they are
actually deposits, are recorded as bor-
rowings, Then there is the habit Japa-
nese companies have of doing much of
their business on credit. especially with
suppliers and subsidiaries. This makes
their accounts pavable and receivable
look huge—in fact. twice as large as in
America. )

Other factors inflating debt among at
least the bigger Japanese companies are
things like non-iaxahle reserves for spe-
cial contingencies and (if they pay them)
pensions. The last time figures were
collected in Japan (in 1981). emplovees
in large corporations with established
retirement plans were divvving up 15-
20% of their companies’ capital through
their pension contributions. Al of which
showed up in their corporate accounts as
debt.

All that said. Japanese companies are
on balance more highty geared than
American corporations: and. overall,
the cost of financing industry has been
lower in Japun than in the United States.
But at most only 20% lower. and nothing
like the 30% lower claimed by 10bb\1sls
in America.

S
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How high is the high ir: hichaech? Diffi-
cul! 1o sav. Mosi economisis & ieast
agree that high 12cnnology progucts em-
boay ar “above average” conceniration
of scientific and engineering skills. As far
as the Nanonal Science Foundalion in

Technoiogy s top tan

products manufacrured by large compa-
nees rather than smali firms.

Thrs. because the datz come of ne-
cessiny from broad indusirial categories, |
anomalies crop up—Ilike cuckoo clocks

withun the erghth-ranking group, proiesj
SiURd: INstTUments,

. Fourth. anc perhaps most damaing.
the Commerce Department's definition
is based on Siandard incustniai Ciassifi-
cation (S1C) codes—many of witich have
been renaered irreievant by technologi- -
cal changes tha: have occurred since the

Washungion is concerned. this means
anvithing produced by organtsatons ¢m-

Table 1; Product range

being labelied high-tech because they fall

SIC vodes were last overhauled 1n 1972,

P LS T e . . T e YW

ploying 25 or mors soignusis and eng-
neers p2r L (KN empiovess and spending
over 2.5%. of net sa1es 05 RAD, 1

The American Department of Com-.. 2
merce is a bit more scientific. his defini-
tion of high-tech is derived from inpui-
output analyses of the 1otal R&D spent on
a spectrum of individuai products. Thus 3
an atrcraft gets credit for not onhv the
R&D doné in deveioping the airframe, %
but also the reizvan: contribunon of the
avionics suppiier and even the tyre mak- 5
er: Using this definition. high-1ech indus-
try is a ranking of the ten most “'re- 6
search-intensive™ sectors, where the 7

tenth has at least double the R&D intensi-
ty of manufaciuring generally (table 1),

A laudabie effori, but not without 8
criticism. First, such a definition focuses
entirely on products. ignoring the boom-
ing business in high-tech processes—
and. increasingly. high-tech services as
well. Second, it favours systems (that is,
coliections of interdependent compo-

9

10

 lelecoms

HIGH-TECH SECTOR
Misgiies ang scacecraft
Elecironics and

P

Aircraft and parts

Office automation

Ordnance and accessories
Drugs anc medicines

Inorganic chemicals

Proiessiorai and scientific
instruments

Engines. turbines and parts

Plastics, rubber and
synthetic fibres

.Non-military arms, hunting and sporting =~ "/~

EXAMPLES OF PRODUCTS

Roceet engines: saielines anz pans

Teiepnone andtelegrapk apoaratus. radio and Tv'
recemving anc proadceas: ewoment. teiecoms
egupment, sonar and othe INSuments. Semi-
conguctors, tape recorcers ~
Comrnercial airgraft. fighters, bombers, hehf'omers
aircrail engines, pars

Computers. \pui-ouTOUl geviges, sicrade gevices,
gesk caiculalors. gupicaung macnines, parts

ammunition, blasting and percussion caps
Vitaming, antibiofics, hormones, vaccines

Nitrogen, sodium hydroxide, rare gases, =~ -~ .
Inorganic picmente, radicactive isotopes and
comMDOUNQE. spacial nuciear materials

Industria! process contrgis. optical instruments

and ienses. nawigational instruments, medical
instruments; photographic equipment -
Generator sets. diesel engines, non-automative
petrof engines. gas turbines, water turbines
Various chemicals derived from condensation;
polycondensation, polyaddition, polymerisation and
copolymerisation; synthetic resins and fibres

nents) over individual widgets. as well as

_$20 billion in 1984. Along with aircraft,
electromics and professional instruments,
these *“*big four™ account for more than
three-quarters of the United States’ ex-

- ports of high technology (table 2). De-
spite the popular myth, America exports
only modest amounts of missiles and
aerospace products. But fears that for-
eigners may eventually storm even the
high frontier of aerospace keep Washing-
ton officials awake 4t night.

Of the ten industrial sectors designated
high-tech (see feature above), America
has managed to increase its share of the

_ global market in only two: office automa-
tion and electronics. For which, it should
thank the likes of 18M, Hewlett-Packard,
Digital Equipment, Xerox, ITT, RCA,

Tabie 2: High-tech exports in 1984

e e

Genera] Elcctnc, Texas Inszruments and

a host of brainy technological-based busij-
nessas scattered around the West Coast,
Rockies, Sunbelt, Mid-Atlantic and New
England.

A common cry in Washington is that
this “narrowing” of America’s high-tech
base is one of the most disturbing prob-
lems facing the United States today. Oth-
ers see this trend as more or less inevita-
ble—and perhaps even to be eficouraged.
Trade ministers in Western Europe, for
instance, only wish they had such *‘prob-
lems™; Japanese bureaucrats are doing all
they can to create similar “problems’
back home.

The reason is simple. These so-called

“problems” concemn a focusing of all the

High-tech sector American exports -
Value % of total * - Value % of total

Office automation $19.7bn 224 $6.5bn 14.5
Efectronics & lelecoms $14.4bn - 22, $53.8bn 29.4
Aircraft and parts $13.5bn 207 ~ $15.4bn 8.4
Profess'linstruments $7.2bn S 1.0 . $27.0bn 14.7
Plastics, rubber, etc &4.4bn 67 ..~ - $26.5bn 14.5
Inorganic chemicals $3.5bn 54 ;.7 $10.9bn 60 . ..
Engines and turbines $3.2bn 49 - $10.7bn 597 T
Drugs and medicines $2.7bn 4.1 $10.7bn 5.9
Missiles and spacecraft - $1.0bn 15 $0.6bn 03
Ordnance $0.8bn 13 32.7bn 0.4

Others' exports®

¢ the 14 othet countries (apart from Amernca) exporting high-tech gooas, France, West Germany. Japan and Britain accountad

for three-Guaners ol 10ia! raoa,
Saurce: US Degariment of Commerca.

P
undcrlung technologies that haVe come
to drive the computing. office automation
and communications industries. All three

‘provide the tools for handling informa-

tion; and information—its collation, stor-
age, processing, transmission and use
elsewhere—will. quite literally, be the oil
of the twenty-first century (see the survey
‘on information Lechnologv in The Econo-
mist. Julv 12 1986)

All that noisy jostling going on right
now between the IBMs, Xeroxs and AT&TS
of the corperate world i1s merely the

=1
|
Inretreat ‘
50 |
US trade balances son |
+
Q
- 50
" s High technology
——— Manufacturing
| e Total J100
ooy v ool oM bisp
1965 70 % 8O a5

Source US Desarimers: of ToOMmerte
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ciatter 0F thess inTes MIUsINal KETICTE
teach WIIE 1Ia own diannonive svie of
manufactunng. procurement anc CusiQm-
€7 SUppoT) being forgsd l'“‘f‘;h&.‘ v therr

underiving te hno]om=s inte 2 single. wi
tra-iech  acuwiny calied  informamon
LETVICES.

Yes. bevond high-tech in the industrial
spectrum lies ulira-tech—today a mere

Chips with everything

Gone are tne days when American semiconductor firms short-sightedly soid '

milion-doliar siriniing of & business.
bui by the vear 2000 potentiaiiv 2 trinon-
doiiar leviathan. As such. ultre-tech
alone will coms 1o dwarf ali manufactur-
inc sectors before the century is out.
smenca is weli on the wav to making that
}-..mw-., A lap or twoe behind. Jupan at
least is getting up speed. Europe is bdrel&
in the race.

their hcences and knowhow o Japanese mucrocrup makers - -

America’s electronics firms have main-
tained their global leadership in all

-branches of their business save one. They
kissed goodbDve 10 COMSUMEr eleCirOmncs
Iteievisior. hi-£. video recorders. eich as
customers across the country voled with

" their pockets for shiny boxes with fizshing
lights and labels like Panasonic, Technics,
1vC and Sony. ]

- The American electronics industry
came c¢lose 10 allowing much the same to
happen in microchips. In 1982, Silicon
Valley took a caning when the Japanese
started fiooding the market with cheap
64k rRaMs (random-access memory chips
capable of storing over 64.000 bits of
compuier data). Most beat z hasty retreat
up or out of the market.

From having a dozen mass producers of

dynamic-RAMs in 1980, only five Ameni-

can chip makers were still in the high-
volume memory business by 1983. Today,
there are effectively cnly two or three
with the capacity to produce the latest

generation of memory chips (1 megabit’

RAMs) in anything like economic vol-
umes. Meanwhile. the six Japanese firms
that plunged into the memory-chip busi-
ness back in the early 1970s are stil}

around—and now have a 70% share of

the dynamic-rRaM market in America.
Microchips have been the engine
powering Japan's drive into high-tech
generally. But before it could join the
microchip generation, Japan had to find
a way of disseminating this vital Ameri-
can technology throughout its fledgling
“semiconductor  industry. The trick
adopted was, first, to protect the home
market, and then to bully abler firms

ment banks) o build VLS plants, The net'

rasult was massive over-capacn} {first in
4k RaMs and then in 256k versions),
abundan: loca! suoply for the domestic
consummer electronict makers and an im-
peliing urgency to export (or dump) sur-
plus mncrocmpq abroad.

This targeting ploy had been tried be-
fore. Japanese manufacturers found it
worked moderately well with steel. much

berter with motorevcles. better still with |

consumer electronics and best of all with
semiconductors. The only requirement
was a steephy falling “learning curve”
(that is, rapidly reducing unit costs as
production volume builds up and manu-
facturers learn how to squeeze waste out
of the process).

The wick was su‘npl\ 1o devise a for-
ward-pricing strategy that allowed Japa-
nese manufacturers to capture all the new
growth that their below-cost pricing cre-

-ated in export markets, while underwnit-

ing the negative cashflow by cross-subsi-
dies and higher prices back home.

The Americans finally lost their' pa-
tience when the Japanese tried to do a
repeat performance with pricier memory

HIGH TECHNOLDGY S03vEIv o

ciow calied EPrOMs. The price jell from
$17 each when the Japanese first entered
the American ‘marke: with thewr EPROM
chips early in 1985 1o less than 34 six
months later. Intel. National Semicon-
ductor and Advanced Micre. Devices
promptly filed 2 jomm peunon. accusing
the japanese of dumping EPROMs on the
American market at below their manu-
facturing costs tn apan (then estimated
to be §6.30 apiece). The issue is currently
being used by Washingion as a batiering
ram to.breach the wall Japan has erected
around its own 3% biliion semiconductor
market back home.

For America, this get-tough policy has
come only just in time. Japan now enjovs
a 27% share {to America’s 64%) of the
world's $42 billion semiconductor mar-
ket. And while cut-throat compstition
may make memory chips a loss-leader,
acquiring the technology for producing
RAMs has given Japan™s microcircuit mak-
ers a leg-up in getting to grips with more
complex semiconductors used in comput-

equipment. - i

So far, however, it has not he]ped
Japanese chip makers to loosen the stran-
glehold that American semiconductor
firms have on the lucrative microproces-
sor business. Where 256k RaMs have
become commodity products that sell
wholesale for $1 or so each, 32-bit micro-
processors from the likes of Motoroia,
Intel, National Semiconductor, Texas In-
struments, AT&T and Zilog cost hundreds
of dollars apiece. Between them, these six
American chip makers control 90% of the
world market for the latest generation of
microprocessors, leaving just 10% for the
rest of the American semiconductor in-
dustry, Europe and Japan.

- er graphics, commumcatlons and video -

Fonunately for the Americans, mlcro-

Tmmneey @ s i,

.,..“..'.'_._ -

into joining government-sponsored re-
search schemes—one run by the Japa-
nese lelephone authority NTT and the
other by the Ministry of International
Trade and Industry—to develop the
‘knowhow for making their own very
large-scale integrated (VLSI) circuits,
Next, by *‘blessing™ VLS] as the wave of
the future and crucial to Japan’s survivat,
~the government triggered a scramble
among the country’s electronics firms
{encouraged by their long-term invest-

\
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Street map for a microchip circuit
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«2 SURVIV HIGK TECKNOLOGY

memors s
Bewng hterailv a “compuier-op-a-chin”,
they are vastiv more compiex and cannoi
be designed in any routme manner.
Sweat. insight and insprranop aTe needed
every step of the way. And they have 1o
be designed with therr sofTware appiica-

tions in mind. Americans have been do-~

ing this longer. and are batter ar it. Lhan

.anyone else. e

More to the point. American firms are
not parting with their patents as readily as
they did in the past. Hitachi has been
trying (with littie iuck) 10 persuade Mo-

"torola 16 sell it a licence for making its

advanced 68020 microprocessor. Mean-
while, Japan’s leading etectronics firm,
NEC, is having to defend iiseif in the
American .courts fo- infringing one of
Iniel’s microprocessor palents.

With America’s new . stricter copyright
laws making it difficult to lm:tate Amen-

.tc & specific iine of moducts™.
Mr Atsushi Asada of Sharp Corporation.-

R =~-'s»-_-ﬁ‘

“Calculus of competmon o e

can ct°<g . dapanese cmp makers are
bewng shui out of all the major markes
for microprocassors. Fujitsu. Marsushita.
Mitsubishi and Toshiba are ali gambiing
on a microprocessor design calied TRON
developed at the Universiy of Tokyo.
Bul nobody, ieast of ali NEC or Hitachi.
holds out much hope for the TRON design
winmning a big enough share of the market
in its own right 10 be economic—at least,
not until the mid-1990s. And. bv then,
Silicon Valley will have upped the 1echno-
logical stakes again.

‘When, iate at night. the conversation "
gets down to honne (brass tacks), even”

Japan’s abiest microchip wizards despair
at ever matching Siiicon Vallev's mix of
entrepreneurial and innovative flair. “Ja-
pan is powerful in oniv one sub-ficid of a
single application of semiconductors tied
bemoans

Aping 1BM has given Japan's computer makers a toe-hold in the marketw-but

largely on Big Biue's terms B

America’s resp0nse 10 Japan's challenge -
. in microchips is being repeated in com-
puters. Here, Japan's specialty has been

making workalike copies of 1BM's big
office machines (mainframes). The most
one can say about these “plug-compati-
bie" computers is that they have managed
to prevent IBM from swamping the Japa-
nese home market completely. Big Blue
has to put up with being number two in
Japan. Overall, however, Japanese com-
patibles have had only a marginal impact
on the $150 billion computer business
worldwide.

American manufacturers have estab-
lished an almost impregnable position in
mainframes and minicomputers—the
stuff of corporate sales and accounting

.departments. And in the push to put a

microcomputer on every desk, a handful
of American firms (1BM, Compaq, Apple,
Atan and Commaodore)} have been feed-
ing the market a feast of cleverer, faster
and (in many cases) cheaper machines
that have left Japan’s “1BMulators” nib-

bling on the leftovers of yesterday's

lunch. In the personal-computer market,
the 18M clone makers having the most
impact come mainly from low-cost South
Korea and Taiwan rather than Japan,

Meanwhile, in developing the pro-
grams that make computers tick, Ameri-
can software engineers have been every
bit as clever as their chip-designing col-
leagues in Silicon Valley. In the process,
they have increased their share of the
world’s software market (wonh $40 bil-
lion a )e.ar) from under 65% a decade ago
to over 75% today.

All this does not mean Japan’s comput-
er industry is a write-off. Its component
suppliers have quietly established a signif-
icant position for themselves in the Unit-
ed States and elsewhere. In personal
computers, for instance, Japanese ma-
chines account for less than 2% of the $14
biilion annual sales of PCs in Amenca.

- But Japanese components and peripher-

als (chips, disk-drives, keyboards, moni-
tors, printers, etc) account for nearly 30%
of the market's wholesale value.

Most of Japan’s computer makers came

‘a cropper by riding a bit too blindly on

IBM’s coat-tails. Lacking the home-grown
programming skills, Fujitsu, Hitachi and
Mitsubishi made their computers imitate
IBM’s so they could sell _cheaper versions

ic customers who were aiready using 18M
machines equipned with e necessary
software. That worked well unti the
slumbering giant woke up.

Then, in 1¢7¢. 1BM introduced its 4300 ™™

series compuiers at a price that shook not
just rival Japanese makers. bul other

Amen'can suppiiers too. Since then, IBM's . »_

aggressive price-cutting and frequent
model changes have made iife tough for
the plug- compaume trade.

Not oniv is 1BM automatmc vigorously
(the company is spending $15 billion over
the next four vears to achieve lower

-productlon_ costs than anyone in Asia), . .

but it has aiso begun flaxing its techno-
logical muscles. 11s R&D expenditure is
now running at $3.5 billion a vear—more
than all other computer manufaciurers
combined. Thougn for antitrust reasons it
will never sav so publicly, IBM is neverthe-
less determined to trample the plug-com-
patible makers down—both in thé per-
sonal-computer end of the business as

well as among its mainframe competitors.

One of the dodges being adopted is to
incorporate more “microcode™ in its
computers’ operating systems (the basic
programs that manage a machine’s inter-
nal housekeeping and support the cus-
tomers’ applications software). Used as
an offensive weapon. microcode replaces
parts of the computer’s electrical circuit-
ry, making it possibie to change the whole
character of a machine long after it has
been installed at a customer’s premises.
The implication is that 18M can then sell
products ‘that can.be continuously en-
hanced—something customers appreciate

" and will pay a premium for.

Starting with its 3081 series in 1981, 1BM
caught the competition off guard with a

-new internal structure called xa (“ex

tended architecture™) which allows cus-
tomers to update their machines with

packets of microcode whenever 18M de- -

crees the market needs a shake-up. This

[

-




nac INFOWT the pieg-compaiible makers
on the L1=f"F<1\’E. forcing them 1o devote
more 0° their develonment resourtes than
they can afiord 1o irymg to anudipate
1gM’s next round of operating svstem
chznges and to try to match th#h with
hurpedly engineered modifications to
iheir hardware. That invoives digging
ever deeper into their profi: margins.
America’s other computer firms are

_aiso pushing this trend towards replacing

hardware with software wherever Dossi-

ble. Writing and “debugging™ the pro-,

grams now account for 30-80% of their
budgets for developing new computers.
Two reasons. then. why Americar com-
puter executives are smiling:

@ At a stroke. the trend towards crrealer
use of softiware helps neuirzlise the one
grear advantage their Japanese competi-
1ors have long possessed—namely. the
ability to manufacture well-made me-
chanical components at a modest price.

® And it changes the business of manu-
facturing computers from being heavily
capital-intensive to becoming more brain-
intensive. The large pooi of expenenced
programmers and diverse sofrware firms
in the United States puts the ad\amage
firmly in American hands.

The Japanese response has been to
launch another government-sponsored
scheme, this time to help the country’s
computer makers invent “intelligent”
machines for tomorrow. The ten-vear
fifth-generation project, based largely on
~dataflow™ concepts pioneered at Mass-
achuseits Institute of Technology, will
have cost $450m by the time it is complet-
ed in 1992. The aim is 10 create computers
able to infer answers from rough informa-
tion presented to them visually or orally.
Even Japanese scientists working on the
project are not sure whether such goals
are realistic.

The Americans are not leaving any-
thing 1o chance. Congress has been per-
suaded to relax the antitrust rules so that
rival manufacturers can collaborate on
advanced research without running foul
of the taw. Two of the first collabarative
research institutions 10 spring up aim to
maich any challenge the Japanese might
offer in computing. software and compo-
nents for the 1990s. In one. the Semicon-
ductor Research Corporation, 13 micro-
chip companies have clubbed together to
form a non-profit consortium for support-
ing research on advanced integrated cir-
cuits at American universities. The con-
sortium is now doling out $35m a vear to
designers of tomorrow’s microchips.

The other institution, the Microelec-
tronics and Computer Technology Cor-
poration {(MCC), is an interesting experi-

_ment in its own right. Set up as a joint

\eniure in 1983 by initially ten (now 21}
rival American computer and semicon-
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Guclor compames. MCC hag 250 soenusis
CarTvIRg Our research al 1 neadguarternt
in Ausun. Texas. to the tune of $73m 2
vear. What is for surz. save Mr Bobby
Inman. MccC’s chief executive and former
depury director of the Cla. “MCC wouldn't
have occurred except for MITL.™

Bu! the most orcnestraied response of
al] 1o the Jupanese chalienge in comput-
ing comes not from 18M. Silicon Vallev or
coliaborative consortia ©f American chip
makers anc computer firms. Though it is
rarsiv in the public beadlines. the Fenta-
gon has been pouring barreic of cash into
computing. lIis Deience Advanced Re-
search Projects Agency ({DARPA)} in
Washingion has been plaving busy mid-
wife to some of the most exotit technol-

ogy of all for computers. communications

and eiectronic eguipment generally. -

Its VHSIC (verv high-speed integrated
circuit) project alone has pumped $300m
over the past five vears inio advanced
methods for making the superchips need-
ed for radar, missiles. code-breaking and
futurnistic compuiers. Also earmarked for
DARPaA is a reported $1 billion for spon-
soring a range of supercomputers which,
say insiders, “'will outperform anything
the Japanese can develop under their
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super-spaed computing prmﬂf‘: or their

fifth-generauon p

At least a dozen “hfih-generation
bashers” have surfaced ac research pro-
tects around the Unired States. mainiv in
university laboratories. bur aise in small

programme.”

stari-up companies founded py academ- ©

iCs. EOUSPreneurs and engineering emi-
grés from the mainframe computer ‘indus-
try. The latest supercomputer 1o go public
(the prototype was shipped last vear to

the American navy)is a cluster of boxesa

vard square capable of caicuiating over a
billion mstructions per second {the Japa-
nese government hopes 1o have z similar
grevhound of a computer by 1992). The
group that built it spus off mainiv from
nearby Massachusetts Instityte of Tech-
noiogy 10 form their own company,
Thinking Machines. The firm is now
taking orders for a a bigger brother with
four times the processing power. ’
If only a handful of the score or so of
American groups building advanced com-
puters survives, the United States is going
to enlarge its existing technology base in
computing over the next decade by as
much new engineering talent as its rivals

- have in totality. And that, not least for

the Japanese. is a sobering thought.” ™ ~

Reach out and crush someone
Even more than breakthroughs in telecommunications technology, America's

new deregutated freedom to plug in, switch on and sell an information
service :s breedmg a whole new oenerahon of infopreneurs

Americans complain about it, but if truth
be told they stilt have the best and cheap-
est telephone system in the world. Japan's
is a good one too—about as good as the
Bell Systemn was in the late 1960s. Which
means i is reliable and cheap when
making calls within the country, but not
particularly good at performing electronic
tricks like automatic call-forwarding, call-
waiting, short-code dizlling, credit-card
billing, conference calling—all things Bell
users take for granted today.

Americans also take' for granted the
choice of being able to dial long-distance
numbers using alternative carriers who

- offer cheaper rates. Liberating the phone

system from the stateymonopoly’s clutch-
es (so customers may>choose what they
want instead. of what they are given) has
barely begun in Japan. - :

The United States is the worlid's dorm-'

nant supplier as well as its most prolific
user of telephone equipment. The global
market, worth $57 billion in 1982,
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evpeciac 1¢ grow 10 587 Tiib
ATMETNCAT Manuiasiurers nav
Japanese firms &2% . Bu! ina! has not
prevenisg Japan from becomung & major
exporter of telecoms prodwets. 1t now
seliv weli over $1 biliion wortn of tele-
phone eguipmen: zbroad. a guarier of it
_even 10 the United Sates. How did that
happen? = 7 7 7 7 - ‘

The main reason is the size of the
American market itself. Though the
Amencan share of the giobal telecoms
business is five imes Digger 1han japan's,
practicaliv ali of it 1s 21 home. Some 90%
of the domestic market is controlied by
the mighn American Telepbone and
Teiegraph {“Ma Beil”™). GTE has 10% of
the American market, while 177 has tradi-
vonailv 50id its ieiephone equipmen: ak-
moest exciusively abroad. '

- Until the dereguiazion of the American
phone system in the wake of AT&T's 1982
consemt decree, Ma Bell's manufacturing
arm {Western Electric) directed its entire
production effort at meeting_just the
needs of the various Bell phone compa-
nies around the country. It got all its
inventions and designs from the legend-
arv Bell Laboratories in New Jersey, and
neither imporied nor exported a single
transistor. i

Bell Labs has been responsibie for a
blizzard of innovanons (transisior, laser.
stored-program control. optical fibres,
etc) that have driven down the real cost of
communications and raised the quality
and availability of telephone service
throughout the United States. But be-
cause of AT&T's preoccupation in the past
with just the domestic market, the best of
its technology has had little direct impact
on the rest of the world. The door to
export sales was thus left ajar for tele-
coms suppliers elsewhere—{rom Europe
(Siemens, Ericsson, Thomson, GEC and
Philips), Canada (Northern Telecom and
Mitel) and Japan {NEC, Oki. Fujitsu and
Hitachi).

American firms retain their dominant
position in supplying switching and trans-
mission eguipment. But the Japanese
have mounted a serious challenge based
on their growing expertise in transmitting
messages on the backs of light beams.
Made out of cheap silica instead of costly
copper, optical fibres can carry three
times the telephone traffic of convention-
al cables, need few repeater stations to
boost the signals and send them on their
way, are immune to electrical interfer-
ence and do not corrode like metal wires.

The early American lead in fibre op-
tics, built up by Western Electric and
Corning Glass. has been chipped away by
scientists at NEC, Sumitomo and Japan's

- telephone authority (NTT). Apart from

learning how to manufacture low-loss
fibres, Japanese compunies have become

SUDETE At MEKINE the munute lasers, light-

emiting diodes and minuscule receivers

used for pregegcung and catching the
messages. :

Hand in glove with fibre optics is the
growing trend towards digital transmis-
sion—sending spoken Or piciure mes-
sages coded as the ones and zeros of
computerspeak. The transmission part is
‘easy. but optical switching has presented
horrendous headaches and the competi-
tion here is fierce. . -

~ But Amencan makers have used their
knowhow 1c better commercial ends. In
particuiar, digital transmission has been
used to speed the growth in data traffic
berween big computer svstems. especially
those owned by airlines, banks. insurance
companies and financial insttutions.
Here. the Federa! Communications Com-
misston has taken the initiative, by free-
ing America’s teiecorimunications net-
works so anyone can plug in. switch on
and sell -an information service. Qther
countries—Britain and West Germany
particularlv—have been
making life as difficult as possible for
their own infopreneurs. -

The lesson has not been wasted on
ielecommunications mandarins in Japan.
They have seen how getting the govern-
ment off the back of the telephone com-
panies in America has spurred a vibrant
free-for-all in **value-added networking”,
creating numerous jobs in informaten
services and giving local manufacturers a
headstart in carving out a piece of a brand
new high-tech business for themselves.

This new communications freedom—
even more than the changes in digital
switching and new transmission technol-

‘Getting smart

inexplicably

ogizs—ie anz of the key drmving forgses
belunc the merper berween computing.
office awomation and teiccommunica-
tions that is beginning 1o 1axe place within
the United States. Last vear. computer
maker IBM absorbed Rolm. z leading
manufacturer of digite] private-branch

exchanges. At the same time the tele- . §

phone giant, AT&T. broadened its grow-

ing base in computing and office equip--
ment by buying 25% of Oliveuti in laly.

The leader of the office-automation pack,

Xerox. is still sufiering from a surfeit of

exolic lechnoiogy dreamed up by engi-

neering wizards &1 11s PARC laboratories in

California. _

Japan has no intention of being left
behind. The government in Tokvo is
pressing on with its plan 10 privatise as
much of j1s 1elecommunications services
as possibie. And while the big names of

the Japanese telecoms business (Fujitsu,

Hitachi, NEc and Oki) may have deficien-
cies of their own. each is nevertheless a
big name in computing too. And though
smaller. all are more horizomally inte-
grated than AT&T. IBM or Xerox.

Will Japan close the technological gap
in telecoms with America? Quite. possi-
bly. But only through setting up shop in
the United -States. The reason concerns
one missing ingredient, now as esséntial
in telecoms as in computing: ingenious
software. Just as Moworola and Texas
Instruments have built semiconductor
factories in Japan to learn the secrets of
quality and cost control, Japanese firms
will have to establish telecoms plants in
the United States if they are to acquire
the necessarv software skiils. NEC has now

done so—for precisely that reason.

Manutacturing is also going high-tech, threatening to turn today's dedicated
factories full of aulomation into relics of the past

Microchips, computers and telecoms
equipment will be to the next quarter
century what oil. steel and shipbuilding
were to the vears between Hiroshima and

the Yom Kippur war, More than anything

else, these three technologies will fuel the
engine of economic growth in countries
that Jearn to manage their “smart”™ ma-
chinery properly. This will hasten not so

much the trend towards service jobs, but

more the revitalisation of manufacturing
itself. . - -
Manufacturing? That grimy old metal-

bashing business which the more prosper-

ous have been quietly jettisoning for

better-paid office jobs in the service sec-

tor? It is true that manufacturing jobs in

all industrial countries (save Italy and
Japan) have been shed continuously since
1973. In the United States, employment

in manufacturing industry fell 2.5% last
vear to less than 20% of the civilian work-
force.

But looking at jobs alone is misleading.
In terms of manufacturing’s contribution
1o GNP, for instance, little has changed. In
fact. manufacturing’s share of value add-
ed (at current prices) in America was
22% of GNP in both 1947 and 1984, and
has wavered narrowly within the 20-25%
band for close on 50 years. So much for
de-industrialisation.

Manufacturing still means big business
in anybody's book. It currently contrib-
utes $300. billion and 20m jobs to the
American economy; about $350 billion
(at today's exchange rate) and 15m jobs
in Japan. But manufacturing is really a
matter of how vou define it. Traditional
measures based on Standard Industrial
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(ClassifHzation codes comnpus 10 five the
jmpressiOn ihal making eavinimg oo 2
factOTY 15 LOINE if1€ SAME Wayv a¢ sSmoke-
crack mdustnn geperaliv—up it smoke.
Yet software engmecnng aione 15 an
explosive new “manufacturing™indusiry
tha! pareh enters the Ametican Treasury
Department’s calcuizuons of growth. let
alone its wsxon of what - constituies
industry. - 7

What is for sure :s that the new batl!e in
manufacturing competitiveness and pro-
ductivity it going 1o be fought in the fields
of prozess and desigr technoiogy. Here is
what Mt Daniel Roos of \ussahp usett
Institute of Technology has to savi

Over the nex: 25 vears. ali over the worid.

semi-skilled labour—whether cheap or ex-

pensive—will rapidly give way 10 sman

machinery as the kev eiemens i- competi-

tivenzss. Neither cheap Korear lanour nor

expensive American labour 1 our reai .

probiem. Rather the chalienge lizs in rapid-
Iv introducing and perfecung 1the new gen-
erations of design and provess eguipment—

- and the complex social systems that must

accompany them.
It does not require an MIT professor to
explain why convenrional manufacturing.
is limping out and new computerised
forms of design and fabrication are mus-
cling in. Using the favgured vardstick of
productivity (return on investment after_
discounting for the curreni cost of money)”
even back-of-the-envelope calculations
show only two factors rezlly count. Ener-
gy costs are irrelevant. being typically 3-

4% of factory costs. Much the same is.
true for labour, which now accounts for
only 5-15% of total costs.

*The only significant. and controllable,
factors are material costs and production
volume™, preaches Dr Bruce Merrifield
of the American Department of Com-

merce. Thus, with roughly 30% of materi-

.torobots ...
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From smokestack . <"

al costs being in inveniory, a “just-in-
time™ delivery system (like the Japanese
kanban method for _suppl_ving compo-
nents 10 motor ménufaciurersy could im-
prove the real return on mvestmem by as
much as 15%.

Getting manufacruring »o]umec right is
trickier. Here high technmog} is makmg
the whole notion of the special-purpose
factory—with its automated equipment
purring smoothly along as it churns out

‘millions of identical parts all made to the

same high standard of precision—a relic
of the smokestack past, The marketplace

is much more competitive today, no long-

er accepting the 10-12 year product life
cveles needed to justify the investment of
such dedicated plants. The pace of tech-

nologlcal change is demandlng that man-

~ HIGH TE."‘HNOL.OGY SoFVEIY 3

ufactured goods be replaced everv four or

five years: in consumer electronics, every

two or three vears. '
The Japanese factory devoied solely to

turning out 10.000 video recorders a day

~ with a handful of operators is the end of

the line—not quite vet, but destined
shortly to become. a magnificent anach-
ronism and epitaph to the age of mass

~ production. It was a brief and grimy era,

spanning just the single lifetime from
Henry Ford to Soichiro Tovoda. To take
its place, a whole new concept of manu-
facturing is being hustied out of the
laboratory and on to the factory floor.
“This is the final melding of microchips,

-computers, software, sensors and tele-

coms to become in themselves the cutting '
tools of manufacturing industry.

The retoollng of Amerlca

Flexible make- -anything factories are begmnlng to sprout across America,
bnnglng back ]obs that had slipped offshore

American engineers call it CIM. COmput-
er-integrated  manufacturing—hurried
into the workplace by a2 kind of Caesarian
section—has arrived before managers
have had a chance to find out what they
really want or are able to handle, The
trouble—and there have been plenty of
teething troubles—is that CIM has a
grown-up job to do right now. To corpo-
rate America, it is the one remaining way
of using the country’s still considerable
clout in high technology to claw back
some of the manufacturing advantage
Japan has gained through heavy invest-
ment, hard work and scrupulous atten-
tion to detail. . :

" American compamcs began pouring
big money into high-tech manufacturing
around 1980. All told, firms in the United
States spent less than §7 billion that vear
on computerised automation. Today they
are spending annually $16 billion. mostly

on more sophisticated CIM equipment. By

1990, investment in computer-integrated
manufacturing will have doubled to $30
billion or more, forecasts Dataquest of
San Jose. California.

General Motors has spent no less than
%40 billion over the past five vears on
factories of the future. Even its suppliers
are being hooked into GM's vast comput-
erised information net, allowing them to
swap data with the giant motor makerasa
first step towards integrating them wholiy
within its CIM environment. 1BM has been
spending $3 billion a year on computeris-
ing its manufacturing processes. In so
doing, it has been able to bring numerous -
jobs, previously done offshore, back into
the United States. Pleased with the re-
sults so far, 1BM has raised its investment
in C1M to an annual 54 billion.

The heart of a ¢1v plant is a flexible
manufacturing shop which can run 24 -
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hours 2 dav . but whizh 1s czpabie of being
retooied in minutes ratnet tnan davs. and
abje to turn ou:i nundreds of difierent
products insiead of being dedicated to
just on¢ iine. The difference<detrween the
bes: of tradinonal awomaton {ior exam-
pie. Tovoia's Coroliz iine 1n Nagoya) and
the best of new styie Cim plants (for
exampie, General Electric’s housshold:
apphance centre in Kepiucky) is that the
former automates just the flow of maten-
a' through the factory. while 1he latrer
automatas the towa! fiow of information
needed for managing fne enerprise—
from ordering the materials 1 paying the
wages and shipping the finished goods out
of the front door.

The aim of M is not simply to reduce
the amount of direct iabour in \olved in
manufacturing 2 product (only 3-12% of
the cost). The real savings come instead
from applving strict computer and com-
munications controis 1o slash the amount
of waste (typically 30% of the cost)
through having up-to-the-minute infor-
mation on tool wear, while minimising
the handling. managament and overhead
charges (rarely less than 40%) by know-

‘ing premsely where items afe at any

insiant during the manufzcturing process.
The net result is that a Cim factory has a
much lower breakeven point than a highly
automated conventional piant. The ma-
jority of the CIM plants now onstream.in
the United Staies break even at half the
level of a conventional plant (typically 65-
70% of full capacity). And because it
does not have to operate flat out from the
start to be efficient, a CIM plant makes it
easier and cheaper to launch new prod-
ucts. That spells shorter life cvcles—and
hence more frequent (and more attrac-
tive) model updates. ~ " °

That would be reason enough for enter-
prising high-tech companies to invest in
CiM. But a number of American corpora-
tions are being encouraged for other,
more strategic, reasons 1o integrate their

computerised manufacturing processes.

The Pentagon sees CIM as a nifty way of
allowing manufacturing capacity to be
sprinkled lightly across the land, instead
of being concentrated heavily in targeted
areas along the Ohio Valley, parts of
Itlinois and up through Michigan.

The generals also see CIM plants—with
their rapid response and flexible, make-
anything nature-——as handy standby ca-
pacity ready to be instantly repro-
grammed to meet the military surge of a
national emergency. Apart from its costly
military stockpiles, the Pentagon has 10
underwrite a good deal of redundant and

_idle capacity among America’s defence

contractors, That is & political luxury it
can no longer afford.

Pressure from other parts of Washing-
ton is also helping to usher high-tech

P .

manufacturing into American factories.
To government gurus like Dr Bruce Mer-

rifield. the attraction of these flexible
manufdctunng plants is that they are ldea}

Let the daisies grow

noi 1ust for industnal gants like G nerzl
Eiectric, Westinghouse or IBM but even
more so for the tens of thousands of uny
workshops across the country Whiie Ja-
pan has rwo-thirds of its industrial cutput
within the grasp of broad-based ketressu
manufactunng groups. American indus-
ury by contrast has ajways relied neavily
on tts 100.000 or so independent subcon-
fracting firms. In metal working. for in-
stance, 75% of the pares made in the
United States are manufacturad by small
independen: workshops in paiches of 50
OT 1258,

The American Commerce Department .
sees DO antitrust reasons why smaller
firms should not band together to share a
flexible manufacturing centre, making
spindies for washingz machines one min-
ute, wheei bearings the nex:. then switch-

ing to precision mounts for a microscope

maker, crankshafts for diesel engines,.
mucTowave cavities for radar equipment,

nose-cones for missiles and so on. This

would reduce the investment risk for the .
individual firms. while providing 2 higher
return for the CIM plant as a whoie. It
could also help rebuild much of the indus-
trial base of rustbowl America..

PR S S

Bureaucratic gmdance is still no match for a fert:le economy where anythmg

can take root and fiower -

Who then, is better suited to hfe on the

high road of technology—America or
Japan? The answer is complicated by the
way the two industrial superpowers have
honed their separate skills in wholly sepa-
rate ways (table 3). American technology

- is overwhelming in big systems, software,

computing and aerospace. But nobody
can touch Japan in the process technol-
ogies that underlie conventional manu-
facturing. American technology reaches
out forthe unknown: Japan’s bends down
to tend the commonplace.

The differences in style mirror the
differences in ideals that the two peoples
hold dear. The Japanese have a saying:
“The nail that stands up will be ham-
mered flat.” The Americans say: ‘‘Let the
daisies grow.” So it is hardly surprising
that American technology is individualis-

Tabie 3:-Balance of forces

L
- ’.7 s _:_¢ - -,; ,;.,L,-.

uc often erratic and always iconoclastic.
Japan s, if anything, is pragmatic, geared
primarily to problem-solving and hustled
along by a herd-instinct.

To date, Japan's high-tech success has
been almost exclusively with develop-
ments that were predictable—like pack-
ing more and more circuits into dynamic
RAM chips, or making video recorders
smarter and smaller. This is a result of
having 1otal mastery of the process tech-
nologies. While all
throughs for making semiconductors—
clectron beam lithography, ion implanta-
tion. piasma etching. etc—came {rom the
United States, Japanese firms improved
the ideas step by step until their equip-
ment was a maich for amlhmg made
abroad.

By carrying out developmem continu--

=l

Japanese strengths

Applied research and development
Incremental improvements
Commercial applications

Process and produchon technology
Companents

Hardware

Predictable technolognes

Quality control

Miniaturisation

Standardised. mass volume

- " Software

American strengihs
Basic research -
Breakthroughs and inventions
Military gphcations
New product design

.. Systemns integration-

Less predictable technologies
New functionalities

New architectural designs
Customisation

Source: " The Positive Sum Sirategy ', Nanonai Academy Press, Washington DC, 1586
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the cross-feriiizanon herween basic re-
s£arcn and commertia deveiopment that
chzractenises MiT 2nd Route 128, Sian-
fora and 3iiicor Vaiiey anc a hundred
other campuses across Amensz. Also,
eCduse ali e ieading unIversiuiss in

Ausiv In SMmal jncrementar $122% fmstead
of Ine Ameanican was 0f ¢
jeans 2ven decads Or §0.. JEnanase [irms
nave peen abie 10 hombard cusiomers
wilh & barrage of new modsis efenny vet
pefier vauz. ouabry and reud

japan arg state-owned and run ngidin by
‘8 conservative centrai bureaucracy, s
difficult 1¢ azliocate grants (by peer-re-
viewl te the most deserving researchers
rather than the most senior.

in the davs wnen Japan couid storm the

S

" continuous casting in steel, ermss:cm con-

American firms. oy contrast. have i

nonaiiy Mads COSMEUC IMPIOVEMEN:s £v-
ery few years. and then brought out
compiete model overhauis once & decade
or so. That has made heir products iook
jong in tne tooth. ther sudden!y change
dramatically—ofien for the worse while
desien bugs and production wrinkies are
sorted out. . -
American technolom has also tended
10 be geared for use mainly at home (for
example. telephone systems. motor cars).
With its smaller domestic market. Jupa-

Lift-off for the airborne economy

Forqet about America’s undergmund
economy of do-it-vourselfers push'ng
hamburger carts. pain: brushes and illicn
drugs. Above the conventionai econo-
my . a star-spangled weaith iauncher lift-
ed off three or four vears ago—to 1ake
advamage of the soaring power and
plummeting cost of microchips. the
breakur of the periatric telephone mo-

" {pension rights.

pany fringe benefits for professnom]s
deferred income plans,
health ané lifz insurance. etc) anc in-
kind governmen: sssistance for the poor
(fooa stamps. rent subsidies, etc).

e Poverty is still defined by consump-
tion patterns of the mid-1950s, when &
family of three spent a third of its income
on food. The same food basket today

ST nopoly. the chimera of President Rea- costs a fifth the eguivalent family's
?es? rechnelogy has been forced ic ook gan’s space shieid znd. above all. the  income.
farther _aﬁeld.‘ The Stapforc% economst. technoiemeal coilimon of computing, Dow’t smigger. Despite budgetary
Mr Daniel Okimoto. maies the point that communications and office automation. * cuts, the Amenican statistical sysiem Is .

though Jjapanese firms have excelied at
technoiogies tied ciosely to commodities
with huge export markets (for example,

trol for motor cars, optical coatings for
camera lenses). lately they have begun to
do well in technolornes for domesnc use
too. Some exampins include gamma in-

terferon and Imerieukin I in pharmacew-

ticals. digital switching and transmission
in teiecommunications. And with their
breakthroughs in gallium arsenide sermi-
conductors, optoelectronics. supercera-
mics and composite materials, the Japa-
nese have shown themselves selectively
capable of innovating at the frontier of
knowledge as well as anyone. —--

On the whole, however, Japanese firms

Meet America’s excning new airborne
economy.

The first thing to understand is that
nobody is guite surz how well even
America’s conventional economy is per-
forming. let alone its underground or
overground components. The only items
reported properly seem to be imports
and unemployment. The trouble is that
the economy Is changing so fast—from
old-fangied businesses based on metal
bashing and -carting things around to
new-fangled ones that massage. transmit
and memorise scraps of information.
What is for sure, the leading economic
indicators—those monthly headlines

‘that send shockwaves around the world's

financial markets—seriously underesti-
mate some of the most important growth
sectors within the United States.

still one of the best in the world. 11s only
real weakness is that—employment fig-
ures aside-—the statistics used for deter-

‘mining. sav, GNP or growth tend to be by-

products of non-siatistical agencies (such
as the Internal Revenue Service, the
Customs Service. Medicare and the De-
partment of Agriculture), As such, they

“are far from being as clean, complete or

timely as the experts would like. .
Consider some recent anomalies
caused by the quickening pace of techno-
logical change. With 70% of Americans
being employed in the service sector,
you might be tempted 10 categorise the
United States as essentially a service-
based economy. It is. But you would not
think so from the Standard Industrial
Classification (s51C) vsed in generating
the input-output tables for measuring

- e ——— ——————— R

have been less successful with technol- Because the statistics have not kept GNP. This has 140 three-digit codes for
ogies that are inherently complex, not pace with the way American business ts  manufacturing firms. only 66 for ser-
particularly predictable and dependent _becommg mternat:.onahs_ed, computer-  vices. Moreo_ver, since the sIC sysiem
upon ideas springing from basic research. ised and more service-oriented, the pic-  was last revised in 1972, whole new
Making jet engines is one such technol- ture Lht_:. statisticians paint depicts an  business activities (fqr_ example, video
H Desiening air-traffic-control radars economic landscape of a decade or two re_n}al, computer reta_lhng, software re-
ogy. Lesigning air-tra . ago. Here are some examples of lagging  tailing. discount broking. factory-owned
is another. Developing computer-alfied siatistical response: retail outlets) have sprung up, while
design and manufacturing systems is a e Companies are classified by industrial  others have withered away.
third. And despite MITI's “targeting™ of sectors using definitions fast updated in Nuts and bolts, for instapce. are in an
lasers as a technology to be conquered, 1972. si¢ category all of their own, employing a
little progress has been made here to ® Twenty years after computers swept  grand total of just 46.000 people. Enve-
date—because nol enough basic research manual accounting into the dustbin, the  lope makers. again with their own SiC
has been done in the necessary branch of first price index for computers has just  calegory, provide fewer than 25,000
physis been imeoduced—and 1 Sl incomjobs Y1 one siC code In the servie
: : : ete. Where America’s computing costs  sector alone. surgi-
S'UCh. mc:dents: point 10 SErous prob- Eave been assumed to be ﬁ;)cd. hence- cal hOSpila]S,g now covers some 2.3m
lems in Japan's educational system. forth they will be deemed to fall (as they people. Lots of high-tech service busi-
While Japanese youngsters out-perform have actually been doing) by at least nesses—including computer stores and
western school children in all meaningful 14% a vear—adding nearly 1% to GNe. software publishers and manufactur-
tests of mathematics and science, their ® An archaic processing system for log-  ers—do not even qualify for their own
training stresses rote learning rather than ging foreign trade, confronted with a  siC codes yet.
critical analysis and creative synthesis. At 90% increase in imports over the past There is no reason why all sic catego-
university, their skills in problem-solving decade, is ignoring America’s growth in  ries should be the same size. But the
are enhanced at the expense of their foreign sales. A significant proportion imbalance exaggerates the imporiance of
abiliti tuali (some say 15-20%) of American exports  traditional manufacturing at the expense
abiities to conceptualhise. now goes unreported. of services in the American economy.
As faculty members, Japanese academ- & Measures of family income, designed  Above all, it allows whole sections of
ics are civil servants unable to fraternise in an age when welfare was a dirty word,  America’s booming high-tech economy
as paid consultants in industry during the omit non-cash components such as com- 1o go unreported.
summer vacation. So Japan has none of :
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Back to the future

A glimpse or two ar the futuae will dispel
any Goudls about Yankee ingspwity as it
DToDes g himits of tomorrow’s 1eciinol-
ogy. First, to Silicon Valley where Mr
Alan Kay, refugee from such technoiogi-
cal hotbeds as DARPA, Stanford. Xerox
PARC and Atari, is ncmada)s ViSIOnary-
ai-iarge at Apple Computer. Buiiding on
the learning theories of John Dewey “and
Jean Piaget, Mr Kay Is trving to create a
“lamasy @mpiilier —& tompuier With
enough powag t0 outrace the user's
senses, enoughememory 10 store Hbrary
loads of refersnce material. and enough
clever software 1o couple man’s natural
desire for exploring fantasies with his
innate ability 10 learn from experiment.

The concept. called “Dyvnabook™,
combines the seductive power of both a
video game and a graffiti artist’s spray-
can with the culiural resources of a
library. museum, art galiery and concert
hall combined, Difficult to make? You
bet, especially if the whote gizmo has to
fit in @ patkage no bigger than a notepad
and be cheap enough for every schoolkid
1O OWRL. < -5 ot

Smalltalk is the compu:er language Mr

- e R -
Ka} La: developed 1o aliow kids to
comerse with the faniasy ambiifier. The
resi of tne ingredients are alt 1echnojogi-
cally imaginable, just prohibinvely ex-
pensive and unwicldy for the time being.
But a decade ago the firs1 personal
computer was just being built at consid-
eraniz expznse. Its functional eguivalent
10dav costs less thap §50. Stili oniy 1o his
mid-4(s. Mr Kav has ample ttme 1c put g
Dypabeok in the hands of miihons of
voungsters with open minds and a sense
of wonder still intact.

Next. meelt Mr Ted Nelson. padfly.
prophet and self-confessed computer
crackpot, with g lifetime’s obsession
wrapped up in an enormous program
calied. (after Coleridge’s unfinished
poem) Xanadu. Boon or boondoggie,”
nobody is quite sure. But the giant piece
of software for sweering ome’s own
thought processes (including alternative
paths. mental backtracks and intellectual’
leaps) is hardly lacking in ambition or
vision. _— .

Conceived originally by Mr Nelson
while a student at Harv ard as simply a .
note-keeping program for preserving his

"SONNELs to SONgs—and pul it Into Xana-

every thought. Nanadu has evolved mto
a 10tal ierary progess: crealing ideas:
organising the thoughts. with traces
showing backtracks. aliernative versions _
and jumps 1C cross-reierences dogu- .
mems. manipuiaung the @ex:; pubhshing
the results; and jogging a share of the -
rovalties to every other author cited.

Every document in Xanadu's database
has links 1o its intellectual antecedents
and to others covering related iomics.
The linked refersnces work like {ooi-
notes] excepr tnal XNanadu ofiers anp
ejsctromic “window " through which they
can be accessed there and then. Because
the whole process works it & non-se-
quemial way. the invemor calis the out-
put h\nertext

Mr Neison looLs forward fo the day
when anvbody can créate what he or she
wants—irom recipes to research papers,

du’s database and guote or cite anvbody
else. Royalties and sub-rovalties, moni-
tored automaticdly by the host comput-
er, would be paad according 1o the
amount of time a user was on-line and
reading a specific document. li sounds
pretty wild at the moment, but hypertext
could be commonplace before the. cen-
tury is out.

industrial heights with foreign licences,
_homegrown development and production
excellence, the inadequacies of its educa-
tional system and academic research
hardly mattered. But such shortcomings
are becoming increasingly a problem as

" .° high-tech competition intensifies: s +

Nor can Japan call on its little firms to
provide the invigorating fillip of innova-
tion such enterprises provide in the Unit-
ed States. And with their lifetime employ-
ment practices, Japan’'s big technology-
based corporations rarely get a chance to
attract high-flying talent from outside,
Technological diffusion between small
firms and large corporations, and be-
tween companies generally as engineers
swap jobs, is one of the more invigorating
forces for innovation in the United States.

Nor. also. is there an adeguate, way in

Japan for financing risky innovation out- -

s -pRoeteila AT 0 =
s;de the bw corporatlons Slnce 1978
American equity’ markéts have raised $8
billion for start-ups in electronics alone
and a further $3.3 billion for new biotech

" companies. Over the same period, Ja-

pan's venture-capital investments in high-
tech have totailed just $100m.

Lacking all these things. the Japanese
have sought a substitute. This is one of
the main reasons for MITI's special em-
phasis ‘on collaborative research pro-
jects—as in VLSl or fifth-generation com-
puters. To Mr Gary Saxonhouse of the
University of Michigan, Japan's lauded
industrial policies are little more than a
substitute for the ingredients that Amen-
can companies enjoy from their \1brant
capital and labour markets. . o

As for MITI's infamous mdustna! tar-
geting, many Japanese (as well as foreign-
ers) have long doubted its effectiveness

"and believe it is now wholly inappropriate

anyway. All technologies have started
moving simply too fast to wait upon the
whim of bickering bureaucrats. Itis not as
though Japanese civil servamts have
shown themselves any better at picking
industrial winners than officials else-

-where: and none has bettered the invisi-

ble hand of the marketplace.

Apart from possessing vastly greater
resources of well-trained brains, more
diverse and flexible forms of finance, and
a bigger and more acquisitive domestic
market. America has one final, decisive
factor moving in its favour—the pace of
innovation itself. :

e
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High- tech products tend to have two
things in common: they fall .in price
rapidly as production builds up {they
possess steep learning curves) and they
get replaced fairly frequently (they have
short life cvcies). The trend in high-tech is
towards things becoming steeper and
shorter. So the competitive advantage of
being first to market is going increasingly
to outweigh almost everything else.

This spells an end to the traditional
low-risk, Jow-cost approach that Japanese
companies have used so successfully to
date—coming in second with massive vol-
ume and forward prices after others have
primed the market. Henceforth, Japa-
nese firms are going to have to take the
same technological risks—and pay the
same financial. penalties—as evenone
else. And that puts the advantage décid-
edly on the side of Yankee ingenuity.
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