“entry into Japan inclided a require-

ment to license their technology to |
Japanese concerns. i

Even after these iaws were re- |
laxed, American companies fre- |
quently found it difficulf to break into :
the Japanese market on their own, ||
This has been especially true in such |

expensive, technologically sophisti-|
cated producte as telecommunica-
tions equipment and commerclal air-
craft, where the Japanese Govern- :
ment — like the governments of most .
countries - plays a big role in deter- |
mining which vendor wing an order, |
As is still the case in most countries, .
including Japan, sharing technology .
and production with local companies
is & prerequisite for winning an order. .
Cultural differences heve alsp
made 1t virtually imposgible for |
American companies to compete on
their own in Japan. ‘
The long-term relationships be- |
tween suppliers, manufaciurers and |
distributors so vaiued in Japan hin- :
der American companies. With acqgui-
sitions frowned upon in Japan, Amer-
ican companies have often had littie -
choice but to team up witha J apanese
company to break into the market.

ESPITE all the dangers, strate-
gic alliances with foreign com-

panies, inciuding the Japanese, - .

seem here to stay. Indéed, even with .
the reassessment of ventures going
0i, o one expects any significant
slowdown in their formation. -

American inventiveness is admired .-

throughout the world, but small cotn- -
- panies, which account for so many

discoveries, .must often turn to for-
. eign partners for help in maki -
distributing their products — and for
the capitat heeded to stay alive,

to link up with foreign companies.

General Motors, Ford and Chrysler. : on their own

now import not only components hut
entire cars from Asia. Companies in

¢ businesses ranging from appliances
to photocopiers to machine tools have
resorted to the same tactic. Such ar-
rangements often force the American
company to disclose vital design or
product information. '

. Business leaders have also come to
view strategic alliances as a neces-
sity in industries where product
development costs are exorbitant. .

It costs 350 million to $100 million to
bring a new drug to market, so phar-

" maceutital companies: have to mar-

ket it rapidly throughout the world to . |
recoup the investment.; That requires :
said Henry !

strategic  alliances,
Wendt, president and chief executive |

of the SmithKline Beckman Corpora-

tion, which has joint development and

marketing agreements with Boeh- . )

. ringer Mannheim of West Germany,
Fujisawa of Japan and Wellcome
P.L.C. of Britain. :

Similarly, virtuaily no single com-
pany can afford the billions of dollars
it costs to develop a new commercial
jet — not to mention the $300 million
to $700 million to develop the engines
to power it. For that reason, interna-
tional consortiums have become a

- way of life in the aerospace industry.

Even giants, though, will contiie

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

an independent power in commercial’;
jets. At least publicly, such aerospace .
companies as Boeing and Prait &
Whitney, the jet engine maker, say the oroliferating ti
the Japanese lack the design and sys- © posed by the proliferating ties

"tems ability and the innovativeness to

threaten American leadership it air-

Denend, a McKinsey consultant.

tions might be, Japanese cloui — and
expertise — is clearly growing.

Boeing will allow its Japanese part-
ners to desipn and produce compo-
nents egual to 25 percent of the value
of the 717, the 150-seat, fuel-efficent
jet that Boeing plans to have in sery-

produced of the 200-seat 767.

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

| ing business away from American :

component suppliers, satd David C.
Carnegie-Melion University. Eventu-

prime contractors,
any experts.

managers are learning that
doing business in a global econ-
‘Omy carries enormous dangers along
with opportunities. Having been
burned by foreign alliances, some
manegers, at least, have lost the arro-

: SLOWLY, painfully, American

prey. The question is whether man-

from their example, or have to learn
) =

In a recent interview, Makoto .

Whatever their long-term inten-

ice in the early 1990’s. That is about -
twice the share that the Japanese

Even if the Japanese pose no im- .

Mowery, an aerospace experi at

ally, they may do the same to the |
according to .
|, — from foreign pirates. But new

The Government Tries to Help

Government dfficials are at-
tempting to limit the dangers

between American and foreign

{ companies by enactng new

crafi or engines. But privately, indus- ; laws and relaxing cld cnes.

try officials are nervous, said Leslie °

Untif a new law was enactad

{ tastyear, pharmaceuticat com-

oanies could not sell products
for clinical testing or sale abroad
unless the Food and Drug Ad-
ministrationhad approved them
for testing or sale in the United
States. That forced such bio-
technology companies as
Ganentech to license their tech-
nol to foreign companies in-
stead of supplying their prod-
ucts abroad themselves, “Wa
now have less need to transfer
technology,” said Thomas D.

| Kitey, Genentech's vice presi-

dent for corporate development.
Onca it was virtually impossi-
bie for American semiconductor

companies to protect their mask’

designs — tha ‘nagatives’ from
which semiconductors are made

. laws have substantiaily
strangthenad copyright protec-
tion of masks and microcoding,
instructions implanted in semi-
conductors. Combinad with the
designation of a special Faderal

Offica of Scisnce and Tech-

courtto hear patent-infringe- |
mentcases, thathas had adra-
matic effect. 70 to 80 percent of .
such suits are now upheid, up
from 20 to 30 percent before.

A 1984 [aw enabled semicon- |
ductor makers to engage in joint |
research. A group of electronics |
companies then formedare-
seach consortium. the Microe~
lectronic and Computer Tech- |
nolegy Corporation, A Pentagon |
advisory group is supporting the ©
formation of a semiconductor
conseértium to devalop manufac- | :
turing techinology and engage in
limited production of chips.

To keep the aerospace indus-
try competitive, the President’s

nelogy Policy recormmanded in
February that American compa-
nies be aitowed to collaborate
not only on research for super-
fast aircraft but also on deveiop-
ment — something antitrust
laws now bar.

"Thera is no hysteria now”
about the aerospace industry's
competitiveness, said Crawford
F. Brubaker. Deputy Assistant
Secretary of Commerca. "'But
given what has happened in :
other industries, we don'twantiti '
to happen in this one,”” B

gance that made them such easy.

agers in other industries will Jearn -

_The Varieties of Business Aliances

Joint Ventures invoive the creation of an enterprise jointly
. owned by the parent companies to develop or manufacture or
sell patticular products often’in a particilar market. inmany

. American-Japanese joint ventures, the Americans contributed
the technology, only 1o find themselves discarded when their

: Japanese partnerhad.-mastered the innovation,

Licensing Agreemenits  ypically permitthe licensee to .
maniiacture and sella product ihcorporating the owner's tech-
nology inreturnforroyatty payments. But in electrical power . . .

plant eguipment, color-televisior sets, machine tools, eiectronic .
components and many other industries. agreaments havenot - .
1limited licensess {0 a aiven market or product application. Byim:
proving on'the tachnology itsel, capitalizing on their iower manu-

tacturing cOSs1s or appiving the technoiogy to new producis,
Jepanese companies have used the iicense 1o become strong . .
competitors it the United Stales and abroad. SR

Kiarkeling /RManufacturing /Supply Arrangements
anabie a partner 1o make.or:seli and service the other's-products.
American companles have used these arrangemenss 1o import
iow-cost foraign componsntsor antire products, and o distribure
Amenican~made productsinforeign markets. Bocause such al-
liances pften invelve sharing Ameticantechnology and design
_specifications with the torelgn partner, the result has often baen

one-waytechnology transfer..

D ARG




b

. “Wrong, Wrong, Wrong o
On March 4; Mr: Belzberg and the

“AcCcusation &

Expanded

Contlnued From First Business Page

derstanding. Indecd the S.E.C, saxd_

‘that"Mr. Belzberg had a similar ar--
rangment with Bear, Stearns — anda’
- similar fallure to disclose. the fami-"
ly's stake.--during its-earlier at- J

temptto acqutre Hartmarx.

"~ The memo givés this account: In’

January 1986, Mr. Belzberg told Mr::
Greenberg that his’family had. ac-
quired 4.9 percent. of Hartmarx; and -

proposed  that Mr. “Greenberg- buy

additional " -shares ' of the apparel -

- maker, to be'held in a Bear Stearnss,
- account for First (‘1ty

" Mr. Belzbetg said he would protect'
Bear, Stearns against- any loss by

agreeing to buy the stock back later, -

- Mr. Greenberg said that he thought -

such an-arrangement would make the

" Belzbergs the beneficial owner of that:

stock; and suggested that Mr. Belz-’

berg- check with, hls lawyer before-

proceedmg

1. " Three. hours later after ta(lkmg to"
; !hls lawyers,; Mr. Belzberg called back: oo o0 ol
! and told Mr. Greenberg that he was® -« ... .. -7

correct.— and then suggested that:

Mr. Greenberg buy Hartmarx stock

i for his own account, Mr. Greenberg. J j
lthen bought up 90,000, shares for a. . ..o .00
.Bear Stearns: investient account;
tellmg Mr. Belzbt-rg of hlS purchases .

! las he made them

NS

! vice chatrman of Hartmarx agreed;-.

. tentatively, that Hartmarx would buy

i back the 4.9 percent stake — and on .

i March 4, Mr. Greenbérg begain. sell--

_dated his stake
‘. Although that account was based

{ ling his Hartmarx stock. By the time .~
: ; the buyback was officially announced -
‘March 17, Mr. Greenberg had hqu1- j

,on’ testimony - from. Mr. ‘Greenberg

{and. Mr.. Belzberg, Mr.. Greenberg

!strongly ‘denied -several key asser-'

! tions attributed to Mr Belzberg.

“ “It's wrong, wrong, wrong," Mr .

.Greenberg said " last - night., ““Marc
1 Belzberg never suggested that.I buy:
tfor ‘my own account. I didn't buy -

i Hartmarx for any Bear, Stearns in-

i vestment account. I d1dn t know they "
ihad 4.9 percent, I didn’t know any-

>thing about the buyback ' agreement. ‘

. And if the document says that, it's a

: we've been charged with.no wrongdo-

_ing. I never bougrht Hartrarx stock”
“for them that wasn't sub]ect toa put/
call agreement.’”:

| The agreement Mr. Greenberg re--
- ferred to was hetween himelf and Mr.

-Belzberg, datéd -Jan. 17, 1986, and

; 'typographlcal error. It's completely'
: wrong -We’re not involved™ in- this,..
iwe're not implicated in any way,?_-

' covering - Hartmarx: purchases Mz

_Greenberg made - earlier -in: the-

| i month. Under the ‘agreement, Mr.

: Belzberg agreed to bear the financial
risk of 118,400 shares of ‘Hartmarx -

Those shares, added to the Belzberg

:stock Mr. Greenberg had: bought.:

holdings - at 'the time; were what:

cent limit.

brought the Belzbergs to t'h}e 4 o per nuses — to executwes if the j lose con-

Tive me-rn:arging direcr.ors based in
"New York.

Mr. Harris, hlS successor at Mor-
gan Grenfell, is aiBriton who has been
in the New York office for nearly two
years. Morgan Grenfell also named.
as managing dtrectors Gregory T. K-
" Hsu, 40; Colin Li MacVeagh 39, and
“Neil A. 0’ Hara, 34. - -

: Morgan Grenfell's parent in Lon-

don has-been entangled in-the finan-
cial scandal'~surroundmg one of its -

YT ire g T

SRR

-been Dartlcular\y basy. He et c,ancd el

out of a meeting the other day be-
cause his wife, Judy, was about to
have their first baby. Mr. Harris was
home -yesterday, helping care’ for
their newborn, Francesca. “This is
more interesting, and. more tiring,

than work,"* he said. “It’s beenare- -
.markable few months, and this caps .

the whole lot of it.””
NICHOLASD KRISTOF

EXECUTIVE CHANGES &

OAmerican Express Co. appomted

Alan J. Lipner semor vice pres:dent o LA
' ', | e Goodyear * Tire /and” ‘Ribber Co., '

Drporate tax.

. Ampex Corp.,' Redwood Clty, Cahf

‘appointed Charles A. Steinberg cha:r— =

man, succeeding Arthur H. Hausman,
.who is retiring. Replacing Mr, Stein-

berg as president and chtef executlve' "

is Max Mttchell

- I-:aton Vance Dlstrlbutors Inc., Bos-
ton,” which - distributes -mutual funds
. for -its-parent, Eaton Vance Corp,,

named Wharton P.. _Whttaker execu- . ]

’ t1ve vice president and nat1ona[ sales
. director o

Akron, Ohio; eiected QOren G. Shaffer

‘exécutive vice president of finance .
and planning, succeeding: James R

1Glass, who is retiring. It also named..
‘Iohn M, Ross._general- counsel and

. Gulf and Westem lnc. elected_ as a

-~ director J.-Hugh Liedtke, ‘chairman -

and- chief executlve of PennzollCo.;.
Houston o

gmshed in large part becausa they
lacked the support of ‘the Senate

. Demgcratic’ leadershlp, parttcularly_“_'-

Mr.Proxmlre

- only vehicle for any takeover legisla- -
tion in this session,” a senior Bankmg'
Cornmtttee aide, Sald . .
For this reason Mr. Proxrmre 's: ap-'
proach has been awaited with consid-
erable expectation — and somie trépi-

.dation. — by Wall' Street, and espe-
c1ally by the Securities Industry As:

sociation, which is likely to mount a:

-strotig Iobbymg_ effort agamst the .

proposals.. .-
Qulck Action Expected

" Mr.. Proxmlre 51gnaled his mten-
tion to move the bill swiftly today by.
scheduling several hearings later this -

month. He said.the bill would be con--..

sidered by the full committee in mid-
July. -

Perhaps the most strlktng featue of -
the Proxmire bill isits attempt to
deter corporate; iraiders, investments
.bankers -and others- from. ‘‘putting..

_companies: into] play,” . which some-
times forces managers ta buy back

.stock from the raiders at a premium -

" price.. The proposed legislation uses.a
number- of devices to make it more.
difficult " for these - investors and:

athers toact togethel‘ without, dtsclos- '

mgthatfact' ]
" The. proposal’ also ‘recommends
thesesteps:.-,_ S R
-GForbidding companies” that are.
takeover ta'rgets to give ‘‘golden
parachutes” {large severance bo-

v Rules onMergers

‘ Continued From Flrst Buslness Page. :

“The chatrmans bl]l wnli be- the‘

9Prohibiting:‘greenmailin which,
a company tries to fend off a hostile
takeover by buyirig back its stook ata

premlum aver th market pnce
o QClosmg the so-called 13-D window;

days- and specify future intentions to

" the Securities and Excharige commls-'; o
“sion. The Proxmire’ proposal would =7
‘" reduce-the threshold to'3 percent, and .
require disclosure by. the’ close of -

business on the next tradmg day. -

qLengthemng the period i in wh:ch a B .
- tender offer must be kept open to 350

busmess days from 20.:.
‘]Sharply restrlcting

tional purchases.:

Increasing the maximum cnmmal S
fmes for insider- trading. violations to - .| -
$¥ million from $100,000; and the max-- -
imum prison terms to ten years from

five. -

-accumulations of huge amounts - of

debt or otherwise m_ake a takeover-—--

. excessively costly.

‘In introducing the: tskeover legtsla-' .
“tion, Senator Riegle stressed that it
_was-a product. of compromise, and

. that none ‘“‘of the spongors are coq

pletely satisﬁed ?(lth the contents." B

~DANIELF. CUFF

vice president, to succeed Frednck S
ol Myers also retxrm L

- which requires that’anyone who buysi e
5 percent or-more ‘of a-‘company’s. .
- stock ' report the purchase within 10

-“creeptng Lo
tender offers” —. the purchase of-

" gtock piecemeal. in the open-market - - .
‘rather than.the .announcement of a.::
‘tender offer to.all shareholders. The".

- bill proposes that once a bidder con-.

trols 15 percent of a corporation, a. |

tender offer must be made for addt-'_ :

GRestricting, ‘the. use’ of so-called -
_poison pills — prov151ons that foster ™

I
T
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ERSHIP

Grow1 ng computer software sales
. areforcing universities to rethink
thelr copyrlght and patent polncues

By IVARS PETEHSON
Hem: As a course assignment and usmg a
university's . sop‘hlsncated computer

graphics system, three students create a -

short animated film. The film wins a pres-
tigious international award, and the stu-
dents receive lucrative offers from various
movie companies. But the question of who
holds the film's copyright — the students
or the university--stalls possible deals.

Item: A computer science professor de-
velops a clever computer program that a
French company wants to use for research
purposes. University officials claim that

“the prolessor has no right to sell or even

give the software to the company without

pemuss:on from the university.

Ttem: A graduate student writes a com-
puter program as part of a large, ongoing

research: project. He copyrights the pro-

gram and refuses to let other researchers -

in the departiment run the software until
they agree to pay him a fee for its use.

Item: A team of faculty members and staif
programmers puts together a computer
program for handling library loans and
. other functions. The program is $0 suc-
cessful that several dozen copies are sold
to other libraries. Thousands of dollars
accumulate in a bank account while the
universily tries to establish a policy for
- handling the twin questions of computer
software ownership and the dmsuon of
royalt.Ies

" e ¢

These incndents a]l ot whnch have ac-
- tually occurred at universities in the

United States, reflect some of the sticky
copyright issues now befuddling univer-
sity administrators, faculty, statf and stu-
dents. Universities are starting to review

- their “intellectual-property” policies,

covering everything from copyrighted
textbooks to patented inventions, to see
where computer software fits in.

The real issue is money. Traditionally,
universities have aliowed faculty mem-
bers who write books and create works of
art to hold the copyright and keep any
money earned from sales. On the other
hand, most universities already enforce
patent policies that call for a share of in-
come from inventions.

‘The debate stems from a 1980 ledera.l _

law that says computer software should be
protected by copyright rather than by pat-
ent. Many university administrators, not-
ing the increasing potential commercial
value of software developed at univer-
sities, want to treat computer programs

like inventions. In opposition, some pro-

fessors argue that software, like any other
copyrightable material, should belong to
the creator,

Most universities don't yet have a com-
prehensive copyright policy, says Brian L.
Hawkins of Drexel University in Philadel-
phia. “From the university's perspective,
there’s been money in patent policy,” he

says. “But copyrights, until software

emerged as a copyrightable entity, didn't
matter. Historicaily, there wasn't rnuch
money in them

Now, universities are scrambling to
catch up with technology. The issues sur-
faced early at places like Stanford Univer-
sity, the California Institute of Technology
in Pasadena, Carnegie-Mellon University
(CMU) in Pittsburgh and the University of
IMinois at Urbana-Champaign, where
software development has a long history.
These and a few other institutions already
have policies in place or are about to im-
plement new policies. In many cases, the
policies took years to develop. Bitter ar-
guments often punctuated discussions.

One of the more contentious issues is
the concept of “work for hire.” Employees
of a business usually must agree as a con-
dition of employment to assign to the

* company all copyrights and patents. Even

without a signed agreement, companies
automatically own the copyright if the
work is done on company time and with
company resources.

‘The response of umversines to th!s '

issue has been mixed. Some university of-
ficials argue that everythmg that takes
place at a university is properly “work for
hire” and really belongs to the institution.
At a few universities, officials see the
software copyright debate as a chance to
gain greater control over everything tfn

. faculty and stalf produce.

Others contend that universities are not
like businesses. They say that a univer-
sity's mission is the generation and dis-

- semination of knowledge.A greedy admin-

istration and an overly restrictive

copyright or patent policy can impede this
function. It can also poison the atmo-

i e Ao e i v
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.- vsphereon auniversitycampus.
Several universities are actually head--
ing completely away from the work-for-
“hire concept. Some policies allow notonly
* faculty but even staff hired to write spe-
- .cific_ computer programs to collect .as
- much as 60 percent of the income from
.marketed software, aithough the univer-.
- sity holds the copyright. - :
..+ “There are arguments on both s:ds of
that issue,” says Thomas K. Wunderlich,
associafle dean of research at Brown Uni-
versity in Providence, RI. “We're leaning’
toward a nondiscriminatory policy that
says we'll treat laculty, staff and students
alike. If there's going to be money made,
then there will be sharing whether within
_the computer science department or
- within the computer center itsell.” - :
“This is a new form of incentive within
the academic institution,” says Hawkins, -
“where a different sense o! co:nmumty can -
© becreated” =
" Most university software pol:c:es how-
“ever,don't go this far. More often, if faculty
or staff are hired or assigned time to write
* & program for a specific purpose, then the
university holds the copyright and the -
creators involved usually don't share in -
any income from marketing the software.
: But establishing ownership can get
complicated. “There are so many different =
. scenarios under which creators can de-
velop something,” says CMU's Richard M.
Stern. The CMU document includes an in-
tricate flowchart showing all the ditferent.
possibilities. C
. Software itself also covers a broad spec- .
trum of creatlonp ~ from “computer,
courseware,” which is often little more.
than a video textbook, to programs that
run scientific instruments and collect
data. Also included are operating systems
for computers and microcode, which con-
verts commands in a programming lan-
guage ‘into instructions in a mi-
croprocessor chip. Some universities have
chosen (o divide software inte two or
more caflegories, depending on whether
- the software is more hkeabookorapat-
entable invention.
Another sticking point Is the definition’ o
of “substantial use of university re-
sources” in deciding whether a university
holds a copyright. Brown University, in its
;; " proposed policy, takes a liberal approach. -
Pl In general, unless the university's large -
S “mainframe” computer is used exten- :
sively, the . programmer holds the
copyright. Exceptions would occur when
" research Is sponsored by a government
agency, industry or foundation and the -
“contract specifically requires the univer-
' sity to claim ownership of any sottwue
produced for the project. '
“There are concerns about use of uni-
versity facilities,” says Wunderlich, “but

" Many factors are

- considered in de-
termining who owns
i andproﬁsfmma '
" piece of software
developed at a uni-
-versily, as shown in
this lowchart ac-
companying the
new intellectual-

- property policy at
Camnegie-Mellon
University.

you can't police everything.” The task be. . : e .

comes overwheiming with the prolifera- S o ] e NONSTLUSVE

tion of computers on campuses. “People f - -7 WETASOVERN | ) LoRe= L e
use computers the way they would turn on SR C R - o e

a hght svntch," says Henry A. Scanon a &




mechanical engineer at Rensselaer
Polytechnic Institute in Troy, N.Y. “Using a
computer is like having a pencil.”

Nevertheless, CMU, in a quest lor preci-
sion, is one university that has tried to put
a dollar figure on “substantial use” In
CMU's policy, “extensive” use of university
facilities means that the programmer
would have had to spend more than $5,000
to buy or lease equipment and services
similar to those used at the university.

Wary of potential accounting problems,
other schools have included a “substantial
use” clause but have chosen to leave it
undefined. At the Virginia Polytechnic In-
stitute and State University (VPI) in
Blacksburg, a special committee settles
the natter.

Another touchy issue concerns the role
of graduate and undergraduate students.
At places like Ohio State University (OSU)
in Columbus, the school has strongly

championed students’ rights by encourag- -
. ing students to copyright their work, in-

cluding class assignments and disserta-
tions. In general, a student’s work belongs

to the student, unless the student has been -

hired for a specific project or makes ex-
tensive use of university facilities. '

Not all universities follow this ap-
proach, partly because of differences in

state laws governing contracts and related -

matters. VFI lawyers recently studied the
question as it applies in Virginia and con-
cluded that a submitted class assignment,
. for instance, becomes the property of the

" prolessor involved. Students also cannot

claim a share in any university software
they helped to develop unless the profes-
sor, in a written agreement, decides to give
them a percentage of any royalties.
The ownership of work done by stu-
dents is a tricky question, says O5U's Gary
L. Kinzel, who discussed the problem at
a recent meeting in Boston on computers
in engineering. “Students rarely work on
_ a significant piece of software without
major supervision from a faculty
member,” he says, “although the faculty

member may or may not actually write -

part of the code.”

In his paper, Kinzel gives an example of
what could happen: "An adviser works
with a student for several years and pro-
vides many of the ideas lor a software
package. The adviser may also arrange for
computer support, financial support

* through a teaching assistantship and ad-
vice on the program development. At the
end of the project, the student may decide
he would like to start a company based on
the program. He can then copyright the
program and deny the university access to
the source code. Technically, the student

“is within his rights because he alone did
most of the actual programming.”

Of course, because a copyright covers
only the expression of an idea and not the
idea itsell, the professor is free to work
with another student to redo the program
from scratch. "However, with research
that is highly associated with computer

190

Three students at Ohio State University last year won several top international awards for
their three-minute, computer-animated film “Snoot and Muttly.” However, determining
who owns the software that generated the images and who benefils from any proceeds
from its sale turns out to be a very difficult question to resolve. Now OSU has a copyright
policy :har inthe fumre may help sem’e such daspures

' programmmg. says Kinzel, “the mablhty

to be assured access to programs for fu-
tire development has a sngnlhcant damp-
ing effect.”

Several new and proposed intel-
lectual-property policies now try to cir-
cumvent such problems. At lllinocis, for
example, users, to get access to major uni-
versity facilities, in effect agree to give the
university a royalty-free license to use,
within the university, any software devel-
oped-using the facilities.

However, ‘the best way to overcome _'
these and other potential copyright prob-

lems is to come to some agreement before
a project starts. “Contrary to all the good
old academic traditions,” says Dillon E.

Mapother, associate vice chancellor for -

research at llinois, “there are certain

areas where you've got to put things m

writing if you want to avoid trouble.”
“Potential conflicts can be avoided if

" reasonable written agreements are made

with students prior to any software devel-
opment effort,” says Kinzel. “Presumably,
an important aspect of any such agree-
ment would be that the university should
have use of any software developed and

_ this use should include the right to modily

the source code.”

More and more facu!ty members are’

taking this approach, not only with stu-
dents but also in dealing with a univer:
sity’s administration. The CMU policy, in
fact, states that because “it is frequently
difficult to meaningfully assess risks, re-
sources and potential rewards, negotiated

agreements are to be encouraged
whenever possible.” '

*The purpose of a policy is to establish
the ground rules and to set the defauits —
in a sense, the starting point for negotia-
tions,” says CMU's Stern. “We never really

attempted to consider every possible

scenario in detal!" He adds “I think it
would be loolish to try to do something
like that”

Although a few umversmws have intel-

lectual-property policies that include

computer software, most are just starting
to wrestle with the problem. And new is-
sues-keep coming up.

“l don't think the debate on t.h:s is over,”
says Scarton “If anything, it'’s only begin-
ning.” Rensselaer*Polyfechnic Institute
started debating the issue several years

ago but still has no policy. Now, a faculty .

committee has proposed that a modified

_version of CMU's policy be implemented.

“CMU did a very nice job,” says Scarton,
“but their policy is a little bulky. We triedto
streamline it-a little bit.”

Although policies like those at CMU and
Stanford University are being used as
models, the issues are complicated
enough that universities are generally tak-
ing somewhat different approaches.
“There’s not a right way or a wrong way,”

- says Brown's Wunderlich. You need to look

for “a path of least resistance™ to get a
policy through at any particular university,

. he says.

Even universities that have policies see
that changes are needed. Both the Mas-

sachusetts [nstitute of Technology and
Stanford, which have had patent and.

copyright policies for years, are tinkering
with their schemes. Commenting on OSU's

recently adopted “interim policy,” James -

B. Wilkens of OSU's patent and copyright

office says,This field is sufficiently com- *

plex that in two years we probably will find
that we want to make a lew changes.”
“The main point is that if you adopt a
policy that alienates the original authors
fof a copyrightable piece of work]" says
Mapother, “the property that you claim is
largely without value.” O
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The New Cutting Edge
in Factories: Education
Workers Lacking Math Skill Fear for Jobs

Third of a series
By Barbara Vobejda

Wastinptm Post Statt Writer

YPSILANTI, Mick.—Lavest-
er Frye works at an assembly
table eight hours a dav building
automobile horns, setting a met-
al piate on a metal dish with one
hand, adding a tiny ring with the
other,

In the 22 vears he has worked
at the Ford Motor Ce., it never

RuDE RWAKERINGS
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really has mattered that he
didn’t finish high school. He al-
ways has had jobs like this one,
jobs. that depend more on his
hands than his mind.

But Frye has been told that
his job soon will become more
complicated. To improve produc-
tivity, the company is phasing in
an intricate statistical system of
quality control.

The news made Frye feel ner-
vous and unprepared, and when
he Ilooked at the charts he would
be expected to keep under the
new system, he was even more
troubled by what he saw: dec-

imal points. “A long time ago at
school, 1 had decimals, but it
faded out of my mind,” he said.

On this factory floor, amidst
the assembly lines, the huge
hulking furnaces and the din of
metal on metal, the ability to put
a decimal point in. the proper
place suddenly has become a
ticket to a job. :

Like thousands of other work-
ers across the country, Frve is
experiencing firsthand the trans-
formation of the American work-
place in pursuit of competitive
advantage. He also sees—and
feels, painfully—that, in this
race to keep up with other coun-
tries, a critical and often missing
factor is education.

In the national debate over
declining U.S, competitiveness,
education is perhaps the word
most often uttered. Plant super-
visors blame schools for turning
out undisciplined workers whose
bad habits drive down produc-
tivity, Corporate executives -
complain that job applicants can’t
read or write.

Educators warn that American
students lag far behind their in-
ternational counterparts ip math
skills, signaling trouble in the

See COMPETE, Al4, Col. 1
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Education: Factories’ Cutting Edge
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next generation of technicians. Also looming ahead,
social scientists say, is a massive, problem-ridden un-
derclass of high school dropouts that will drain the
economy in welfare costs and lost productivity.

Education matters in this new global race because
the work force matters more than machinery, more
than capital, more than technology.

“Human resources—that's what gives you the com-
petitive edge,” said Pam Spence, training coordinator at
the Ford plant. “Everybody’s buying the high-tech
equipment . . .. The only competitive edge we'll have
over anyone else is our human assets.”,

The quality of education, experts agree, is increas-
ingly the most important single determinant of the qual-
ity of America’s work force, from the high-technology
laboratories that rely on engineers with graduate de-
grees to the Rust Belt industries retraining workers in
a struggle to revive. The skills and deficits of the em-
ploves determine productivity: an auto worker confused
over decimal points slows output and probably over-
looks defective products.

“Education is the foundation. If you have a weak dol-
far and you solve the deficit problem and all those ducks
fall into place and you have a poor education system,
you're still not going to compete,” sait Harley Shaiken,
a professor who specializes iz work and technology at
the University of California at San Diego.

Ford's efforts to improve productivity are typical of
many emplovers: the company is automating, introduc-
ing more sophisticated quality control and enhancing
employe participation in management. And in the iow-
slung, red-brick building that houses the Ford plant
here, there is plenty of evidence that 2 lot of the work-
ers simply aren't up to it

Les Walker came to work at the plant four decades
ago as a 17-year-old high school dropout. “if vou could
read or write a littie bit, vou coulid get a job,” he said of
the booming postwar period when he was hired. “Now
there's so much change . .. . "

Walker inspects the valves on shock absorbers that
wil! be built into Ford bumpers. Soon, “statistical pro-
cess control,” which is designed to pinpoint and correct
defects in manufacturing, will be introduced to his sec-
tion: of the plant, He'll need to use math skills he hasn’t
needed before and never learned in school; fractions,
division, averaging and decimals.

When Frye and Walker complete their afternoon shift
at 3, they and several others gather in a converted of-
fice off the factory floor, hunching over high scheol
books around a cafeteria table. They have volunteered
for free courses, arranged under a 1982 United Auto
Workers-Ford agreement, to prepare for the high
school equivalency test. They also have taken instruc-
tion in computers and basic reading and math.

As the assembly line gears up for the second shift,
Frye, 48, learns how to figure a percentage. Walker,
56, scratches out ratios and proportions.

These workers, most of whom could retire in a few
years, would not lose their jobs if they failed to learn
statistical process control. But they know job promo-
tions depend on thejr ability to adapt, and many of them
believe that they will be better, more productive work-
ers if they learn the new systems. They don't want to
be left behind.

“l want to be prepared when it gets here.” 55-year-
oid Daniel Hughes said of the new technology.

Hiltor H. Schaarschmidt, who uses a computer to
distribute automobile parts to be assembled by ather
workers, summed up his choices after more than two
decades in the factory. “If I can't work the computer,
someone else can: T would be back out on the [assem-
bly] line," he said. “l don't want to be back out on the -
line.”

Retraining Workers for the Year 2000

Three-quarters of today’s work force will still be
working in the year 2000, so the training and retraining
of current workers is critica! in reviving the nation’s
standing in the world economy. Many believe that the
next 10 or 15 vears will be the period of the most in-
tense global competmon

“We're going to make it or break it with these work-
ers,” said Pat Choate, director of policy analysis at
TRW Inc. and a noted author on the subject of Amer-
ican competitiveness, .

But for the long term, competitiveness must rely on
the quality of education being offered in elementary and
secondary classrooms, to youngsters still years away
from their first paycheck,

“A faiture in basic education in 1987 will be extreme-
Iy difficult to rectify because of the very large scale and
intense kinds of technological changes we know will be
taking place in the future,” University of California pro-
fessor Shaiken said.

American schools, however, are doing “very poorly”
in supplying a broad basic education, Shaiken said.
“Many students graduate from high school without any
grasp of basic math or reading skills. To the extent that
continues, then competitiveness is just something you
talk about.”

Recent studies comparing the mathematics test
scores of American schoolchildren to their international
counterparts support Shaiken's pessimism. While Jap-
anese schoolchildren finished first or second in most
categories, American scores ranked in the middle in
comparisons of eighth-grade arithmetic and algebra
skilis for 20 countries. U.S. achievement dropped even
lower, to the bottom quarter, in geometry and mea-
surement. There was similar low performance among
American 12th-graders in algebra and calculus.

“In school mathematics, the United States is an on-
derachieving nation and our curriculum is helping to
create a nation of underachievers,” according to the
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- new global race because
4 the work force matters,

more than machinery, more than

capital, more than technology.

4o put a decimal point in the right place will be erucial.

PHOTOS BY ASSOGIATED PRESS FOR THE WASMINGTON POST
Lavester Frye, who assembles automobiie horns, will be
expected to keep statistical char{s once Ford Motor Co.
phases in 2 new quality control system, and his ability

To remedy educational deficiencies, Walker, left, and Frve
volunteered to take free courses in computers, basic
reading and math to prepare for a high school eguivalency
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tasf Instructor Emo Honzaki suvervises afternoon class.
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Les Walker inspects valves on shock abserbers for
bumpers. When a svstem of “statistical process control”
i lo detect and correct manufacturing defects is

| introduced, he will need to learn new math skills,

L

Second international Mathematics Study, released this
year. :

While most experts put heavy emphasis on education
as a competitive strategy, there is a minority viewpomt,
based primarily on productivity statistics, that plavs
down education as a factar. .

“I don’t think we have strong evidence at all that los-
ing competitiveness is due to the lack of a well-educat-
ed populace” said Thomas G. Sticht,-a San Diego con-
sultant who has studied the link between literacy and
productivity and participated in a recent Department of
Education study of literacy, The loss of manufacturing
jobs to workers overseas, he said, is due to the avail-
ability of cheap Jabor—not to higher educational levels
abroad. '

“That has nothing to do with the fact that somebody
can't calculate a percentage,” he said. '

Henry Levin, a Stanford University professor in ed-
ucation and economics, agrees that education is over-
rated as a factor in competitiveness. He asserts that
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mast newly created employment in this country re-
squires relatively low-leve} skills in service sector jobs,
such as clerical work or jobs in the electronics compon-
ent industrv. Few of the new positions are for engi-
neers or highly educated technicians. -

And while the sophisticated products of an increas-
ingly high-tech economy may be designed by a few
highly skilled engineers, the real profits will come when
the product is produced and sold. That will not require
a highly sophisticated work force, Levin said.

“It's easy to talk about education as the problem . . .
{hut] what is it about education that’s going to make a
difference?” he asked. “Education is part of the solution,
but it’s not as crucial a solution as people make it to be.”

The Japanese Philosophy: Improvement

Down the road from Ford’s Ypsilanti building, exec-
utives at a new Mazda piant in Flat Rock, Mich., say
they have & very clear idea of how education can make a
difference.

They want their new emploves to be able to work in
teams, to rotate through various jobs, to understand
how their task fits into the entire process, to spot prob-
lems in production, to trouble-shoot, articulate the
problem to others, suggest improvements and write
detailed charts and memos that serve as a road map in -
the assembly of the car,

For the Japanese-owned company, it adds up to a
management philosophy modeled on the Japanese con-
cept of kaizen, roughly translated as “improvemen:.”
That means that every emplove, executive to custodi-
ar, is expected to help find ways to build “the best car
at the lowest price.”

“The plant of the past required individuals . . . to per-
form a task within very specific parameters, very rou-
tine,” said David Merchant, vice president for personnel
at the Mazda facilitv. “The plants of the future, which
are the plants of today, require people to do a lot more
than that . . .. Education is important in terms of pre-
paring people to do that.” .

Merchant i1s overseeing an extraordinary effort to
create a wark force-—mostly American-—that matches
the Japanese philosophy. In preparation for its assembly
jine to open this fall, the company is sifting through
more than 96,000 applicants to fill 3,100 hourly posi-
tions, using what it says is the most complex hiring pro-
cess in the United States or Canada. :

Applicants are given a two-hour written test in read-
ing, writing and math. They are interviewed at length,

The once wunquestioned dynamism of the United Stafes
sn the world marketplace is being tested as never before,
Jorcing Americans to confront dramatic changes in
standard of Living, expectations and values. This 15 the
third of six articles exploring these changes. Succeedi ng
articles will address the problem of world trade, the
debate over “competitiveness” in the political arena and
the overall outlook for the future. '
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asked to undergo a medical exam and given a two-step

“assessment.” Before they complete the process, suc-
cessful applicants may have been in the pipeline for two
months and will have spent up to-six hours being ob-
served in discussion groups and another six hours at a
simulated team assignment, assembling an automobile

-part, for example.
The company, which every week tests 600 applicants’

and interviews and assesses more than 100, has been “a
little disappointed” at the number of applicants who lack
the basic math and language skills, but nevertheless has

* found plenty of qualified people to hire, Merchant said. -
Compare that handpicked batch of fresh employes to'
the work force at Ford, where the average hourly’

worker has more than 17 years on the: job. Financial
hard times, largely due to foreign competition, have cut
the company’s hourly work force nearly in half, The
remaining workers are those with the most seniority,
hired at a time when little attention was paid to educa-
tional skills and the rule of thumb for hiring was, as one
union official said, “FBI”: {friends, brothers, in-laws,

At Mazda, there has been no need to offer remedial
programs in reading, writing or math to the hundreds of
workers who have so far been hired. But Ford and oth-
er longtime employers have found that before they can
retrain, they must help substantial numbers of employ-
es become literate, :

“It's pretty hard to give somebody computer training
if they don't have the three Rs " said Mark Dillon, -2
spokesman for American Crystal Sugar Co. in Moor-
head, Minn.

As his company added computerized testing eguip-
ment to its sugar smanufacturing process, it became
clear that some emploves were unable to read and write
and could not be trained without remedial courses. But
fewer than two dozen emploves signed up for the itere
acy classes the company began offering. “It takes a
pretty big person to say, ‘I have to iEErn toread,” " Dik

lon said. .

Fighting U.S. Funclional l!literacy

“Functional illiteracy” among American adults often
1s cited as one-of the biggest obstacles'in the nation’s
efforts to improve productivity, While 95 pereent of
voung adults are literate, there are large numbers whe
tail at more complicated tasks required to function ef-
fectively in most jobs,

A recent survey by the National Assessment of Ed- -

ucational Progress reported that only 43 percent of
Americans in their early 20s could decipher a street
map, for example.

Donald Fronzaglia, director of personﬂel for the
Polaroid Corp.. said his company became aware of the

literacy problem vears ago when & supervisor was in-

vestigating why the rate of scrap—material discarded

as unusable——had gone up significantly in one section of -

the plant.

When the supervisor asked an emplove to demorr_ .

strate how he was catting film into sections, he found
that the worker couldn’t read a tape measure and was
throwing away large sheets of film that could have been
cut into usable pieces. The supervisor eventually dis-
covered that other workers lacked similar basic skilis,

Page 5

Polaroid has introduced literacy programs, also aimed
at preparing workers to participate more in problem-solv-
ing on the progduction line. “We believe the people closest
to the problem are in the best position to understand
what went wrong,” Fronzagha said. “People who don’t
have {basic] skills may repeat the same error.”

Aside from the challenge of retraining those on the
iob, there is the problem of the growing number of
Americans who, largely because of poor skills, will nev-
er find work or will end up moving from one menial,
low-paying position to another. The financial drain on
society created by this group—in welfare, drug prob-
lems, urban crime and incarceration—will have increas-
ingly serious implications for the nation’s economic
health and competitive position, according tc several
recent studies.

A report by the National Alliance of Business warns
of the dramatic change in the worker poal looming
ahead over the next 10 to 15 years,

“Most striking will be the growth of less-weli-educat-
ed segments of the population that have typically been
the least prepared for work,” the report said. “The
number of minority youth will increase while the {otal
number of vouth of working age will decline. The pum-
ber of high school dropouts will rise as will the number
of teen-age mothers.”

The report urged businesses and government to im-
prove education, training and retraining. “Ne [econom-
ic] sector can afford a growing underclass that cannot
getor keepjobs....”

Despite the dismal predictions, economist Choate
and many others argue that the immediate challenge is
preparing those already on the iob for the changing
workplace, “Most of us still think education is for kids.”
he said, “[but] it's today’s adults that face the intensc
competition.” It is their performance that will deter-
mine competitive success, “not tomorrow’s kids.” :

At Ford's Ypsilanti plant, UAW local president Bob
Bowen echoes the concern for today's work force and
the critical need for flexibility. “If you have an educated
person, they can adapt to the change,” he said, proudly
listing feliow workers who have signed up to take high
school courses in makeshift factory classrooms. “The
only way we can be competitive is to have the best
workers."”

NEXT: The new world econonuc order
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Brawn Forged Into Brain

Muscles of Steel Atrophiéd, Pittsbllrgll.Tttrns te Services

First of a series
By Dale Russakoft

Washmgrtine Post Staff Writer

PITTSBURGH-—When Larry Prisbylla
finished high schoot in 1972 and traded in
childhood dreams of becoming a teacher for
a life as a steelworker, he thought it woulkd
last forever.

Every vista in his native Monongahela
Valley contained a mile-long mass of pipes,
sheds and smokestacks where thousands of
workers forged raw materials into steel. In
his boyhood, the sky in the *Mon” Valley
 would light up red at night with fires from
mill furnaces. Steel built the region, won the
wars, secured his future. And it paid as well
as jobs reserved for college graduates,

“We thought we were going to be typical
Yuppies,” said his wife, Laura. “We were
going to have it all.”

But in less than a decade, time ran out on
the Mon Valley. In 1980, Larry Prisbylla’s
workweek was cut to four days. On Christ-
mas Eve 1981, he arrived at U.S, Steel's
sprawling Clairton Works to find this notice

posted in kis shop:

“No more work scheduled.”
At first, he didn't believe it was over,
IEach month brought fresh rumors that he

‘and his buddies were about to be called

back. For six months, his usion and govern-
ment benefits paid 80 percent of his $12 an
hour paycheck. When his benefits ran out,
Larry Prishylla wag still waiting. One day,

_Laura Prisbylla came hoine from her job asa

secretary at Pittshburgh National Bank to
learn, again, that her husband had heard
encouraging grapevine rumors. By now, the
talk sounded hollow even to Larcy.

“I just jooked at him and saicl: Listen to
yourself!” Laura Prishylia said. “Wake up!
It's finished! [t's time to do something else.”

Laura Prisbylia’s warning to her husbancl
souncts remarkably like those issuing across
the country from husiness and labor leaders,
educators and politicians as the national
economy experiences its most dramatic up-
heaval since the Industrial Revolution,

In less than a decade, the world’s largest
creditor nation hag become its leading debt-
or, foreign competition has humbied Amer-
ica's mightiest companies, hundreds of thou-
sands of maaufacturing jobs have disap-

BY PAY LUSTIG - NHE WASHINGTON POST

x-steeiworker Larry Prishylla dines with his wife, Laura, and children, Sara, 2, Michael, 12. J

peared and middle-class living standards
have declined in many communities,
On the surface, the debate is about eco-

nomics, hut its roots are in the nation’s so-.

cial fabric and its people. Families and com-
munities are confronting unprecedented dis-
locations; scientists and inventors are brav-
ing frontiers, though often ignored by Amer-

ican managers; educators are moving from
the classroom to the workplace to guide
workers into a new, highly technological
economy; business leaders are paying a
price for decades of complacency, and pol-
iticians are reassessing the federal govern-
ment’s role in the economy. .

See COMPETE, AL2,Col. §
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profession, he checks on Daniel Martin at Mercy Hospital.

Deputy Treasury Secretary Richard G, Darman
likens this collective American soul-search to the at-
mosphere of the late 1950s, when the Soviet Union
launched the Sputnik satellite and the United States
suddenly found itself No. 2 in the space race.

It is a search that Larry Prisbylia and his city began
years earlier than the rest of the country,

At 28, Prisbylia faced a stark choice: Accept the
end.of the world as he knew it and prepare for the
new one, or become resigned to a kfe of permanent
dislocation. He opted for the first and spent four dif-
ficult years getung there, an expenence that em-
bodies lessons for the nation.

His city, former steeimaking capital of the world, is

in the midst of a painful process of adaptation to the

new economic order—one in which m'muhcturing is
less important;” wh:le more resources go to servxces
and “knowledgelindustries.

Said Carnegie-Mellon-University President Richard
M. Cyert, a leading force in high technology here:
“We are moving from a labor force calied upon to use
its muscle to one called upen to use its brains,”

In the lingo of Washington’s debate over the declin-
ing “competitiveness” of American industries, this
requires what the pundits call a national “transition to
a service economy,” in which fewer and fewer work-
ers, in automated plants, shoulder more and more of
manufacturing output,
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But “transition” is a misnomer for what happened
here. More accurately, one sector declined and anoth-
er arose, upending traditional notions of who wins and
who loses._Even the winners have absorbed enormous
shocks to vatues and habits.

Because the transformation is stilf under way, a
traveler here has something of an archeologist’s view:
a néw civilization being planted atop an old one,

On the city’s eastern end, an idled Jones & Laughlin
{J&L) steel plant is being bulldozed to make way tfor a
high-tech industrial park, backed by the city and its
two research-rich universities, Carnegie-Mellon and
the University of Pittsburgh. The firms being lured to
the park have work forces numbering in the dozeng—
contrasted with thousands who worked at J&L. Their
employes tend to have advanced degrees; few mill-
workers went beyond high school.

A downtown subway stop still bears the name
“Steel Plaza,” but two of the three tallest towers
around it, including the former U.S. Stee!l headquar-
ters, are now occupied by Mellon Bank, a leader in the
expanding service sector, Steel emploved only 2 per-
cent of the labor force last year, far behind health and
education, the leaders of Pittsburgh's new economy.

Pittsburgh, known for blackened skies and muscu-
lar monikers—*“Hell with the lid taken off” and “Forge
of the universe”—now has a smaller proportion of
workers employed in mills and factories than the na-
tion as a whole. {The ratio here is 1 in 8; nationally it
islinb.)

Change has not come easily, The fwe-countv area
fost 125,000 manufacturing jobs from 1979 to
1986—70,000 of them -in basic steel~—as Pitts-
burgh’s key industries lost markets here and abroad,
A surge in the service field and in high technology,
powered by research at the city's universities, filled
much of the gap. But figures compiled by Pennsylva-
nia’s Department of Labor and Industry show that
almost 70,000 jobs have disappeared since 1979.

Ar Unusual McDenald's—It Was Clesed

The new jobs generally have not gone to those who
lost the old ones. A boomlet in openings for computer
technicians at banks and local colleges was quickly
oversubscribed as former steelworkers poured into
technica! schools, hoping to train for the new era, A
Mellon Bank vice president said 50 people, at ieast a
third of them ex-steelworkers, now apply for every
computer technician opening at the bank.

While downtown Pittsburgh glistens with office
towers, the Mon Valley resembles a deserted battle-
field; mile after mile of mills lie mute. Mental health
workers report increases in suicide, spouse abuse and
other yardsticks of despair, McKeesport, site of U.S.
Steel's idied Nationa! Tube Works, has the dubious
distinction of being home to one of the few
McDonald's ever to close down. (McDonald's savs it
was “relocated.”) The fallen Golden Arches outlef,
near two shuttered department stores, is being
turned into a state unemplovment office.

“It’s very painful and ugly. There's nothing pleasant
ahout it.” said Thomas C. Graham, president of [ISX
Corp., the renamed U.S. Steel. Graham's industry and
its unians are widely biamied for choices that fosrensd
the current devastation, *Transition is a slow pro-
cess,” Grahan: said,

When Larry Prisbylla began looking for work in
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.amr 'Prisbylla faced a stark choice: Accept the end of

the world as he knew it and prepare for the new one;

or become resigned to a life of dislocation. He opted

for the first and spent four difficult years getting there, an

experience that embodies lessons for the entire country.

1982, he had nothing to offer but a high schoal dipln-
ma and mine vears in a mill. *f was a dime a dozen,” he
sail. He applied for 50 jobs, with no resuits.

He had insulated gas and water lines for U.S. Steel
so he applied to be an insulator. But he got nowhere
because he had no experience on equipnznt used out-
side the mill. He also had driven trucks a¢ the Clairton
Works so he applied to be a track driver, but iost out
because he hadn't driven on roads outside the milt,

Prisbylia came to see the mill as a trap, Like'wmany

of his generation, he said, he had never wanted t¢

work there but took the job for the: money—among
the highest manufacturing wages of any union, ac-
cented by management as a price of labor peace.
“Once you were in, you made as much as any coliege
graduate,” Prisbylia said, “You'd say you were going
to get out, but by the time you got around to it, you
had seniority. That's hard te give up.”

Just having “steelworker” on his resume after 1981
was a drawback: Employers assumecd he would quit at
the first chance to return to the mill and higher
wages. Prishylla's only break occurred when an 11
p-m.-to-7 a.m. dishwashing detail opened up at an all-
night diner called Eat 'n Park. He took it—at $3.35
an hour, less than a third of his Clairton wage, He
doesn't recall thinking that the job was beneath hiny;
after 50 rejections, he thought maybe this was his
place.

College Provides a Turning Point

“We didn’t know what his abilities were,” Laura
Prisbylila said. “All he’d done since high school was
work in the mill”

In the new order of things, the hard-won money
and benefits of millwork came te seem like narcotics,
luliing would-be achievers into lives that never tested
their limits. Now everyone was forced to go cold tuy-
key.

The Prisbyllag’ visions of life in the middle class
were fading. Plans to have more children were de-
ferred indefinitely (Laura has a son from an earlier
marriage). In late 1982, their mortgage and utilnv
bilis swaliowed most of their monthly earnings, (They
had bought a house—at 16% percent interest, two
months before Larry's layoff—in Pittsburgh's South
Hilis, a working-class neighborhood being taken over
by young professionals.) They iooked to their mothers
to bring by a bag of food now and then. Larry’s par-
ents were hit hard. His father, a machinist, lost his job
when his plant closed. The elder Prishylla later was
hired as a janitor at the church Larry and Laura at-
tend.




Manv of those better off acted unconcerned, Laura
_}’r:sbylla said, as if steelworkers somehow had
brought it on themselves, She solicited United Way
contributions in her department at the bank and took
it personally when people didn’t give generously in
the face of such widespread disiocation. '

The turning point came in a public service an-
nouncement that fiashed across Larry Prisbylin’s tele-
vision screen in the fall of 1983, during Pittsburgh's

eak unemployment of 14.8 percent. 1t said the Cor::-
munity Coliege of -Allegheny County would retriir:
laid-off workers free, The county governmeni and
severai private sources would pick up the tab.

The announcement ran for only a week on ielevi-
‘sion and i newspapers, but aimost. 13,000 laid-ofi
workers (one-eighth of the unemploved population)
calied the coliege. Larry Prisbvila was one of them.

After thinking over his future, the former stesl-
worker decided to try to become & nurse. “My first
concern was b security, so b saw two wavs (o goin
Fittsirgh——health and compuiers.” be recalied. It

o test schools were pushing
f picked the health mdastre, We've g
tale, we're world-renowned for organ
v seemed like nursing would give e jor-

innker!

Coillputers
Loihese ho
Lrdtsiiants
of optinng, ™ .
Guambiing everviinng on a career he hadn't even
started. he quit the hard-won dishwashing job, making
Laura the sole breadwinner. “A lot of guys had trouble
doing that. but I just told evervbody: She’s taking care
of me.” Thev gave up all frills, including Christmas
presenis. Larry studied aimost every night until
11:30 with six feliow students; struggling to take in
chemistry, anatomy and physiology after being out of
schoo! 10 vears. His first-semester grades amazed
him: a perfect 4.0.

Spon after, the Prisbyllas decided to have a baby.
Sara Prisbvlla was born as Larry finished Nursing 1L
Laura, who had wanted to stay home with Sara, in-
steac returned to work in six weeks to keep her pav-
checks coming. Their mothers took on the dayume
child care. _

When Larry Prisbvlia graduated last spring ax 4
registered nurse, hospitals throughout the area came
to interview him and his classmates before they could
even apply for jobs, a testament to the value of their
education. “They would pump your hand and shove an
application into it. What a switch!” Larry said. “i told
Laura | would ve loved to turn down the first five or
stx, just to get back at alf the people who turned me
down, just to see how it fejt.” .

But the first offer he received was one he hoped
for; Mercy Hospital, which had a specialty he wanted
in orthopedics. He took it, at $28,000 a vear, about
the same as he was getting in the mill on Christmas
Eve 1981, .

Larry Prisbvlla’s story is a rare one——few former
steelworkers land service-industry jobs at their old
pav—but his experience says much about Pitts-
purgh's shifting values and the price of economic
change.

The new jobs that pay well—in finance, health and
high technology—generally require advanced de-
grees; at the least, high school plus vocational edu-
cation, Some advanced technology firms require a
doctorate plus business experience,

Bruce Davis, 33, who retrained as a computer tech-
nician after being laid off by U.S. Steel, repairs elec-
tronic equipment for Metlon Bank at wages about one-
third lower than he was paid in the mill. A college
graduate who took a mill job largely for the money,
Davis said he will pass this lesson to his son, born the
dav of his layoff: “There’s no easy job anymore when
vou get out of high school. You have to know exactly
what vou want to do because there's nothing to fall
back on to support a family. That's gcne.”




Twice a week Prisbyla attends community college at
night to keep pace with changes in nursing. Education
was & key fo regeining employment after being laid off.

For Lack ef Assistance, No Retraining -

The anxiety of falling behind was palpable on a re-
cent night at a packed McKeesport union hall across
the street from the stilled National Tube Works,
where a banner stilt proclaims to an empty parking
lo’ “Help Cugb Imiported Steel.” There, the Mon Val-
lev Unemploved Committee—organizing arm of lajd-
of steclworkers whose slogan is, “If you think the
svstem s working, ask someone who 1sn't"—held a
meceting of workers who had been denied federal re-
training benefits, which were supposed to help those
displaced by competition from imports. -

More than 600 men and women, all of them laid off
in the last six years from the Tube Works, turned out.
Some remained unemploved, but most were working
part-time or full-time for much lower pay. Most said
they wanted to be retrained. But without extra assist-
ance, thev couldn’t afford to stop work to be retrained
because their families needed twao p:iycheck% to pay
the bills. Some tried retraining, only to find no jobs at
the other end.

Here s what has become of a sample of them

Tom Buck, 34, laid off 1982 as a tool and die maer
at $10.50 a hour, now a compme. programmer at $7
an houry Ron Janicky, 31, laid off 1982 at $10.50 HiE
hour as a pipe inspectar, new warking six months a vear
s a bakery production-iine worker making $11.25 an
hour: Mike Jacobs, 30, laid off 1982 at $10 an hour
{"Get this: | was operating a lathe for U.S. Steel that
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‘The once unqée;tz"onea‘ dvnamism of the United States
- it the world marketplace is being tested as never

before, forcing Americans lo confroni dramatic
changes in standard of limng, expectations and
vatues. This is the firs! of six arficles exploving these
changes and their sauses. Succeeding articles wil!
address the problems of scientific resenrch and
developmen! education, trads, the “compelifiveness
debate in the politicai arena and the long-torm
economic questions that he ahead.

Al

Photos by Ray Lustig—The Washington Post

was made in Japan™), now working five days as a car-
penter at $5 an hour, two days as 2 janitor at $3.60 an
hour; Don Hodge, 30, iaid off as a crane operator in
1982 at §$14 an hour, now 2 maintenance worker at a
county hospital at $7 an hour. (“It's the best-paying job
in McKeesport. You have to know somebody to get in. |
knew 2 county commissioner,” Hodge said) Ernie
Zsemko, 47, laid off 1982 at $12.82 an hour, now a ma-
chine repairman for a boiler-tube company, making
§7.25 an hour. All of them had generous health benefits
as steelworkers; now they have none.

Downtown leaders emphasize that the metropolitan
area’s unemployment rate fell below 7 percent last
December, a dramatic drop from the 1883 peak of
14.8 percent. But the new figure overlooks those
whose unemployment benefits have expired or who
have given up looking for work. Nor does it distin-
guish between those in high-paid jobs and those in
part-time, minimum-wage work.

As the pace of economic change quickens pation-
ally, such dislocations are becoming more common. In
Pittsburgh, where everyvone was hit by the steel coi-
lapse or knows someone who was, there is keen
awareness of the costs of change and who bears them.,

“There isn't any question that in our society, blue-
coliar workers have been forced to absorb the uncer-
tainty of the economy.” Cyert said. “Part of being free
also means taking some of the risks of uncertainty,
and ali of us as individuals have to learn to live with it,
But when there's a lot of uncertainty, we tend to
stiove it off on blue-collar workers, and I think there
are wavs we can all share it a hittle more effectively.”

Expanded Commitment te Education

“The facts of life are that when turmoil like thig
occurs, the companies are already in pretty desperate
shape,” said Graham, who led USX through 2 one-
third reduction of its steeimaking capacity, “To ask
Wheehng-Pitt or LTV {two steelmakers now reorga-
nizing under the bankruptcy laws! what are their
overarching social obligations to the communities
they've abandoned is z pretty holiow question , ...
We are involved in 2 24-hour-a-day struggle to su:-
vive. It's that brutal; it's that simple.”

The solution embraced by aimost evervone here is
an expanded commitment to education. Economis:
Yean-Jacques Servan-Schreiber, a former French cab-
inet minister and now international chairman at Car-
negie-Mellon University, said: “Education, including
of course computer literacy, must reach everyone and
it will have to go all through life. If you stop, you be-
come obsolete, you cease to be competitive. You lose
your talent, you lose vour value, Constantly up-dated,
educated people, on the other hand, find new jobs as
the economy changes.”




Even for those who weather it, though. economic
transition 1s wrenching. Consider Larry Prisbyliz, whe
made the move from a stee! mill to a nursing station

frer five vears of uncertainty. Now that he is rees
tabiished. he finds himself thinking about trade-ofis,

True, the mill job was deadiy dull, but it took onlv
eight hours & day. Nursing, by contrast, requires cor-
siant study. Prisbyvliz now takes pathophysiology twoe
nights a week and expects to be taking courses as
long as he stayvs in the field, trying to Keep pace with
changs, “I'm not able to spend the time | want with
my family. That's the part | regret,” he saié,

Two booksheives in his living room tell the story of
his changed life: One is filled with weli-thumbed nov-
eis by Stephen King, his evening entertainment while
in the mills; the other displavs such titles as “General
Chemistry” and “Microbiology,” his current preoccu-
pation. The latest Stephen King novel, a Christmas
present frorm Laura, has not been touched,

The steel experience has made Prishylia as skep-
tical of relying on the hospital as he did on U.S. Steel,
He and his wife are setting up their own pensions, in
case he leaves this Job. He also plans to take courses
i administration and in education, in case he revives
his dream of becoming a teacher.

Prisbylia said it was not hard to shift to a *“caring”
profession from one known for brawn. The stereotype
of the macho steelworker was overdone anyway, he
said, as is the stereotype of the nurse as a motherly
female. What tempers the bias, he said. is a collective
dasire by people here to recover from hard times.

“Patients look at you sort of funny "at first and
thev'li sav. ‘How come vou're a nurse? " Prishvlla
said, “They act like something's wrong with vou.
That's when I use myv old steelworker stereotype. |
sert of guff up my chest and sav, "Weil, when T lost my
b in the mill five vears age . .. :

“Aand they sit up and say, ‘Wow, vou were a §irof-
worker? And you found a good job? That's greal!”

© NEXT: The VCK and competitivencss
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RUDE AWAKENING

For decades, blast furnaces along the Monongabela River lit Pittshurgk's night skieg, above; today, no longer the

AL Fs. :
UNITED PRESS INTEANATIINA,

stealmeaking cepital of the world, the city is becoming a center for industries based or service and brainpower.

THE OLD

‘Life Was Simple’
When Mills Roared

o K% ¢KEESPORT, Pa.—Ray Piechowicz, 50,
g% had spent his adult life working in a steel

: E mill. Large and proud, with bushy, white
eveprows that bristle defiantiy over the top of his
giasses, he gives this description of the world as he
knew it ’ '

“Men went to work, women had babies and if
poiiticians didn’t take care of us, we threw 'em out
of office. Life was simpie.”

Life began and ended in those davs in the
Monongahelz Valley, where 10 huge steel miils
helched smoke and fire along 23 milas of the “Mon
Kiver ezst ui Pittsburgh. Now most of the mills are
siient, carting long shadows in towns that once
depended on them. Piechowicg says the valiey has
lost more than jobs. ﬁ

“Peopie dor’t work with their hands anymore,
and that's sad for this country,” he said.

“Look at this—a once-proud union,” he said on a
recent night, waving his hand across the crowded
local union hall of the United Steelworkers of
America, where more than 600 laid-off workers
had gathered after being denied federal retraining
benefits, A collection plate was passed for a soup
kitchen for laid-off workers, :

“Look at 'em—collecting money to feed their old
tnembers, My heart thumps when I think of the
destruction of our unions. They're taking it away
from us.” : :

"

Piechowicz, who went to work straight out of
high school, is sending his children to the
University of Pittsburgh on money saved from his
stee] wages. His wife works part-time as a dental
assistant to help pay tuition and bills,

“I told my kids, ‘Education is like a union card. 1t
doesn’t mean you know anything. It means they
have to talk to you.” We had to get a union card to
get in the door. They have to get an education
. ... 1told those kids: ‘Get out of this valley and
don’t Jook back.” Do you know how that hurts? I
hate it; it's a sin. But it's no good for them here.
There was a day when this whole place was lit up in
the middle of the night with fire from these mills:
National, Duguesne, Homestead, J&L. Now it
makes me cry just riding down there. They're just
dark and dead. It's pathetic, pathetic.”

Piechowicz, like many others in the room,
blamed “politicians,” in particular President
Reagan, for the downfail of basic manufacturing.
He does not buy the argument that steelworkers'
high wages were 2 significant factor,

“T'm sure this was all guided by a handful of

-people behind closed doors far away, figuring out

how we're going to live down here,” Piechowicz
said. “The powers that be have plans for this valley:
They're going to level it. A once-proud
community!”

A 30-vear veteran of .S, Steel's National Tube
Works here, Piechowicz was laid off in 1983, At the
time he was being paid $14 an hour as a mechanic,
specializing in the repair of hydraulic machinery.
Now he is head of security at the Community
College of Aliegheny County, being paid $6 an
hour, “I hire people every day at $3.56 an hour,” he
said. “It's terrible; it’s exploitation.”




) BY RAY LUSTHs - THE WASHINGTOR PO
"1 told my Eids, *Education is like a union
card. it doesn 't mean you know anything.
It means they have to talk to you.” ¥e had
to gel a union card to get in the door.

They have to get an education.”
~~Hay Piechowicz,

i

THE KEW
Artificial Intelligenoe

And Flexible Time

ITTSBURGH—The “new Pittsburgh” of

s booming banks, thriving hospitals, expanding
: universities and more than 60¢
advanced-technology companies bears little
resembiance ta the factories and miils that
dominated the city's past.

Waik into the headquarters of Carnegie Group,
founded by four computer science professors at
Carnegi=-hielion University to market “artificial
inteli:pence” 1o manufacturers. Through “AlL” as it
i= known, computers are programmed to behave
autonomousty: diagnosing probien:s on a factory
fionr, prescribing repairs for faulty cars, even
pinnoinung human illness.

Carnegie Group is devejoping artificial
inteliizence svstems for Ford, Boeing, Digital
Equipment Corp. and other manufacturers—in the
name of making them more productive and thus
more competiiive. Carnegie Group’s "knowledge
engmeers” interviewed Ford's top mechanics,
dissected their know-how and created an “expert
svstem " —putting the knowledge of an expert
mechanic in a computer—to guide repairs at

"deaterships. The system aims to ¢ui warranty
costs, according to Larry Geisel, former president
of the firm, and to improve customer satisfaction.

The decor at Carnegie Group’s headquariers is
Danish modern superimposed on a
turn-of-the-century raitroad freight depot
overlooking the Monongahelz River,
Clock-punching has given way to flex time, And, in
contrast to the factory work force, whose jobs are
under siege, here it is the executives who fear the
loss of emploves—scientists with multiple degrees
whose expertise is coveted in the United States and
abroad.

. “We dre a $16 million company with a $60
million research and development program,” said
Geisel, referring to the firm's open line to
Carnegie-Mellor's computer science department, a
pioneer in Al “After working here for a very short
time, our emploves know more than alt but 5
handfu! of people in the world. These people get
very valuabie very quickly.”

The company is growing rapidiy, but American
manufacturers are not the only users of its
technology. Carnegie Group has established an arm
in Japan, selling svstems to Japanese manufacturers
and training engineers from that courtry in
artificial inteliigénce. Geisel, who recentiy ieft the
firm 1o start another, acknowledged that this mav
look to some like aiding the adversary, since the
Linited States has a techological lead over Japan in
AL But to him, it reflects a new economic world
order,

“There are two problems: competitiveness and
balance of trade,” Geisel said, “The solution is not
to say, ‘Nobody sell to Japan." Whether we make
Japanese firms more competitive is another matter.
We are open for business. To the extent American
firms aren't interested, somebody else . . , is.”

“In our marketplace, there’s a major new release
every year,” said Glen F. Chatfield, president and

- cofounder of Duquesne Systems Inc., a

fast-growing $29 million-a-year company that
custom designs software to make IBM mainframe
computers run more efficiently. “No matter what
the new product is, if we don’t make it better,
we're a sitting target. I you're constantiy
improving, vou're 2 moving target. And it can come
from anywhere, Australia, Germany, anywhere.”

An important catalyst to the growth of high
technology here is the presence of two major
universities: Carnegie-Mellen, pioneer of computer
science, robotics and artificial intelligence, and the
University of Pittsburgh, a leader in biotechnology
with 2 world-renowned medical center.

Mellon Bank has taken over data processing for
450 banks round the country, and in the last five
vears has hired 400 computer technicians to
service its equipment. These jobs average about
$23,000 a year pius benefits, according to George
P. DiNardo, a Melion executive vice president.

"My main goal was to get with 2 big company
that wouidn't jay people off” said Cathie
Williamson, 27, a recently hired Mellon computer
technician whose father, a construction worker, has
suffered repeated layoffs.

-Dale Russakoff
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By WILLIAM M{‘GURN
TOKYO — When Commodore Matthew

‘| Calbraith Perry sailed home from this bay

in 1854, his fleet of sevenimen-of-war car-
ried an accord that put the first crack in
Japan’s centuries of self-ifnposed isolation.
Four years later the effdrts of America’s
first consul here, Townsend Harris, led to
a commercial treaty betWeen the two na-
tions. All without firing a shot.

Today, alas, Washingion appears to
have neither the vision of the commodors
nor the horse sense of the consul, if one
ilion in punitive
tariffs that are schedul to g0 into effect
tomorrow. A dubious Fesponse to the
breakdown of what was itself a dubious at-
tempt to "“monitor” the international semi-
conductor market, Amencas new-found

determiration to Teach:Japan a Lesson

has' encouraged sumlan menacing talk -
from other nations. 5

Whether the goal is & gharanteed Amer-
ican share of the Japanese semiconductor
market or a specific Britigh stake in a Jap-
anese telecommunications venture, in an
integrated world economy such bilateral
efforts tend to expand the cartel rather
than open the market. This in turn has di-
sastrous ripple effects even for those not
directly involved, as the howls now ema-

nating from Hong Kong. ‘Stngapore, Aus- -

tralia and Europe attestJrDespite earnest-
talk from all sides about voiding the eco- .
nomic hara-kiri of an ajl-out trade war,
no one scruples about ithe muitilateral
damage wrought by even i tew sharp

N i
machme-gunned vik- 4 thrugts in that direction.,

“It's a street fight out ﬁhere " says Ken-
Achh-Ohmae, a2 managing director with

McKinsey & Co., a consntltmg firm. “You .

no loniger know who is hittmg whom.™
Bureaucratic Shoguna,te

- Althoigh econonﬁcally‘inexpllcable, the
ctionism is an
le: response to
mounting - frustration a§ a Japan -that
moves In on everyone elsé’s open doors but
keeps its own relatlvelyl closed. Despite
having less-onerous tariffs than even the
Commeon Market or the
mous “'non-tariff barrlersl —chiefly itsver-

‘tical distribution system, hrray of miggling
‘régulations and pernicious’

"“administrative
aucratic shogun- .
0st ail foreign
uced. On fop
structure that

guidance’ from the bu
ate—restrict access to

p are neither the
ficant victims.

“American chip make

. versnys Chlak_l Nishiyama: .
problem - here is the domestic controls -
almed at controlling market entry, re-

., Japan’s infa- g the lowest grade “splrits insteaxl

jdpdu S L1I0SCU LVOOrprin

* foreign buslne5$men and diplomats in To~* :

Eul:opean liquor, Canadian lumber, Philip-

pine papaya, South Korean light electrical:
goods, Taiwanese pork and Australian beef;
] gre just some who can't get: through the
- door.

! cesstoJanaysv ‘mprket
1 o futute prosperity and
Developing countries have it doubly tough
‘begause more often. tlmn not: they oﬁe BE"
dcultural goods, whl .

Japan might protest against America’s, rack
“voluntary" quotas, but it eagerly imposes: ° .. The, premi

them on others, most recently on Korean ] "
and Talwanese textiles. This does not-be-

gin to get at the exclusion of foreigners .
from the financial service sector .or the !
Tokyo Stock Exchange Says lekyo Unls

ample, that the Japanese governn
- Canadian wheat at §122.60 peron
anese wheat- at:$1,226.00 per’on;;
Doth at. 557460 per: ton. ‘The relativen

e

garded as natural in Japan.”

. Take aleohol. Unlike other countries
Japan, does not tax by alcoholic content
but according to a grading system that '
places foreign products like Scotch in the °
high-tax top. grade. The upshot of this |

structure is that even the cheapest bottle
of Scotch must sell for at least 2,600 yen
($18,60) —up to three times as much as the

cheapest Japanese whiskey, which,. of" wil

“'I'he “real .

programs ‘and subsidies to specl
groups amounted to $56 billion, equl
to Japan's entire trade surplus that
-'-‘l‘hen there’s Philipplne-ba

“pine. papay
thechemical EDB, as'do Hawailan-
?:growers. who currently ] :

course, escapes the anerous tax burden by 2l :
being in the Jowest grade. Set against. this - Wm

background ;he vaunted Japanese prefe

ence for Japanese goods appears the out: 5"
come less of biind nationalism. than. of A g

tional economjc choice

Under EC pressure, Including a per--
sonal complaint from British Prime Minis-

such as the Phlllppilles ig'im
“Even. newly. industriaiize

i such as South Korea and ‘Taiwath complain
 -more;about the restﬂellons o‘nfoods than

‘ter Margaret Thatcher to Prime Minister ~ about

. Yasuhiro Nakasone at.last yeéar's summiit

here, the Japanese:in December-an-

‘nounced-a reform in their alcohol grading

structure, Although forelgn wine' and beer
were freed up; ‘the discrimination: against
foreign whiskey relative to the local com-

etie:! to lts Asian trading parlners rather
; at,the unreasonable d&

‘petitors was left intact, mostly byjust call- ¢ ;..

whiskey, _

“They never tried to solve the prob-.
!Pm says Warren W, Williame of Burson-

Marsteller, a publm-relauons ﬂrm “They :

‘tried to defise the problam by driving-a

“wedge between the whiskey and wine pro-
- ducers. That's more a tactic of a trade
ar than parucipation in a world tradlng :

tem T
Even more damaging are g.{;apan s bar-

_mining the “fair":.share ofa glvenmarketl
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success in' getting the'Japanese '
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“thiee weeks for orders to be filled
“’"ﬁle‘ Real Thing’ :

Prof. Uchida’s lab has been flooded by
calls and vigits from companies, Sumitomo
Electric Industries Lid. researchers
brought in some rudimentary wire made

frorn superconducting ceramic. Engineers

from Toshiba, Fujitsu Ltd. and Hitachi
have visited the lab to keep watch on de-
velopments. “Company people have the
conviction that this is finally the real thing.
A lot are stariing to pick it up. ... They
see that superconductivity is a sure thing
and they want to get on to application,”
says Prof, Uchida.

, fof example, dnd lahs must\

Of course, there is scientific and com- .
mercial excitement in the U.S., too, but it’s -

less frenetic and isn't centrally controlled.
Scientists say indications of an incipi-

1986, when researchers at IBM’s labora-
tory in Zurich, Switzerland, reported they
had achieved superconductivity in a new
class of materials, the metal oxide ceram-
jcs, 'This galvanized researchers through-
out the world. By November, the Japanese
and Chinese had confirmed the IBM dis-

ent breakthrough came as early as April -

covery and by December, scientists in -

Houston and at American Telephone &
Telegraph Co.'s Bell Laboratories were re-
porting important advances with the new
materials.
About 5,000 physicists jammed the ball-
room -of the Hilfon Hotel in New York
| Wednesday night for an unprecedented
special session on superconductors at the
annual meeting of the American Physical
Society. They listened to the presentation
of 60 papers on superconductivity research
-done largély within the last two to three
- from U.S. uni-
jeS dominated the pro
WEWEréports from IBM, Bell Labs West-
inghéuse Electric Corp. and Exxon Corp.
as well as from Japanese, Chinese and Ca-
nadian scientists. .
| The bredkthrough generated tremen-
dmm excitément among Bell Labs scien-

| the - laboratoriés’ -inorganic chemistry
- | branch. “Usually, research managers are

tists; says Robert A. Laudise, director of

toaching people to do this or tﬁat," ‘M,
Laudise notes. “But in this case we had

people coming around from all differént-

_ disciplines wanting to know if there was

- i 3 vnn 1 fa -
anything in this for their ares," he says.

" Too Soon for Applications :
“We've had a lot of pecple going with-

out sleep,” Mr. Laudise says. But he.
agrees with IBM’s Mr. Armstrong that it's
still too soon for anyone to settle on spe-
cific applications of the superconductors.
“We're not trying to make any specific de—
vices or systems,” he sdys.

Bell Labs researchers are, however.
trying to fabricate various superconduct-
ing materials into experimental devices.
At Wednesday's APS meeting they dis-

played a superconductor in the form of a -

flexible ceramic tape that cap. be formed

.-and then hardened into a shap# to fit a su-
- -perconducting device,

" Researchers at General Electric Co's

Blg research and development center in:,

Schnectady, N.Y., agree that it’s too soon
to jump into an industrial competition with
anyone, including the Japanese.
Jury Is Still Qut

“In the materials field, the events of the
last several weeks have been quite spec-
tacular, but in the applications sense, the
jury is still very much out,” says Michael
Jeffertes, manager in the center's engi-
neering physics laboratory.

Until recently, the GE lab didn't have a
group of scientists working. on supercon-

- ducting materials. “But we're now trying

to confirm and duplicate the results that-
are being reported,” Mr. Jefferies says.
Guy Donaruma, vice president for re-

" search at the University of .Alabarmha in
Huntisville, says governmental agencies -
. and private concerns have shown a keen °

interest in the university’s superconducti-
vity research, which duplicated the Hous-
ton breakthrough.

“Wherever I go around town somebody

buttontholes me and asks how we're coming
. alonig or when can we use this,” Mr. Don-

aruma says. Some inquiries have come

" from the space and defense related agen-

cies in the area, including the Marshall’
Space Filight Center and the U.S. Army

_ Missile Comnand, he says.

ity recently announced a breakthrough 1|
fabricating a superconducting thin film,
eful in electronic devices, a news confer-
jice lasi week was packed with industry
ple. Several other scientists have called

for more information for use in making a
superpowerful magnet used by geological
researchers. Niels Reimers, director of
Stanford’s technology licensing office, said,
however, that he hagn’t been fielding many
industry inquiries.

In Japan, however, companies that al-
ready sell conventional superconducting
< wire to the U.S. have begun crash pro-
Lgrams 1o commercialize the new discov-
ery. Fujikura Lid. and Sumitomo Electric,
for example, say they have developed rudi-
mentary wire out of the new ceramic, de-

- 'spite skepticism among some scientists

that the materiai won't lend itself to wire:
- making.

Like their U.S. counterparts, Japanese
mzkers temper their enphoria with wam-
ings that too little is known about the new
ceramic superconductor to tell when and
how the material will be commercialized.

Aside from possible problems in form-
ing brittle ceramic into wire, the new su-

perconductor still can’t handle enough cur-

rent to be used in heavy applications such
as power plants. Superconductors also
don’t work well with alternating current,
- the type of electricity used in most of the
world’s power equipment.

But Japanese labs are convinced they
can solve the problems over the next sey-
eral years. Now that the West has made
the basic breakthrough, they say, the ball
is in their court. “It will be difficuit and
,Will take time,” says Kasumasa Togano, a -
* government scientist. **But that's precisely
;\glere Japan’s labs and makers have the

e ¥

Stilf, he and other researchers admit t\s\
a tmnge of hurt pride. “To be honest,
we're following in the footsteps of the
U.S.," Mr. Togano says. “Here, again, the
originality is coming from the West. We¢/
-have a measure of sadness about that.”J/’
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America, the ‘Diminished Giant
As Rivqls Strengthen, U.S. Dominance in World Markétplqce Fades

Fourth of a series

By Stuart Auerbach

Wasluatan Post Staff Wite-

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

To those who still regard Korea:

as the underdeveioped nation de-
picted n thé sitcom M*A*S*H,
mstead of a budding industrial gi-
ant, what happened next was per-
haps a surprise.

The low-priced Hvundai swept

through this country. setting a
record for first-year sales by an
imported car—168,882 sold in
1986-—and quickly became a

name tc be reckoned with in the
- world aute industry, '
The livundai sailed on winds of
change that have drastically trans-
formed the economic shape of the

globe—establishing an. entirely
new relationship between the
United States and the rest of the
world, making it vastly more dif-

ficult for U.S. industries to com-

pete in crucial global markets,
The changes have been so
sweeping and have taken place

RUDE AWAKENINGS
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with such astonishing speed—
over just 15 vears—that they are
only partly understood by the
American public and policy-mak-

‘ers in government.

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

began after World War Il when

nstitute for International
- nomics, wrote recently in Foreign

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

“We have come 10 a divide,” said
University of California political
scientist John Zysman. “The eco-
nomic changes we are watching
will reshape the international se-
curity system. They are funda-
mental shifts of the power rela-
tions among nations.”

In the United States, thest
changes have contributed to se-
rious economic dislocation: the
closing of steel mills and auto
plants, the conversion of the indys-
trial heartiand into the Rust Belt, 2
foss of millions of manuracturing
jobs.

They have raised guestions. as
C., Fred Bergsten. director of the
Eco-

Affairs magazine, as to whether
See COMPETE, A18, Col. 1




Of Economlc Supremacy

COMPETE, From Al

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

‘At the same time, many experts -

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

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

Many more signs 1!lustrate how
the United States is no longer the
preeminent player in the world
" economy, and how other nations are
" coming up:

m in 1950, the United States pro-

.. duced 40 percent of the world's |
goods and services. By 1980, the

U.S. share had dropped almost by
- half, to 22 percent. Meanwhile, Ja-
pan’s share ¢iimbed from less than
2 percént to about 9 percent, and
. Europe's share rose from 21 per-
" cent to almost 30 percent.

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

m Last year, again for the first
time, the United States ran a trade
deficit in high-technology products,
considered the wave of the future
for the U.S. economy and critical
for U.S. national security.
- @ in 1974 the United States was
responsible for the design of 70
percent of the advanced technology
in the world. By 1984, this figure
had dropped to 50 percent. Accord-
ing to estimates, it will slide fur-
ther, to 30 percent by 1994.

The ‘Four Tigers’

' Most surprisingly, at feast to
Americans who were not paying
httention, has been the emergence
of a whole new phalanx of compet-
{tive rations—the “Four Tigers” of

-

Lomer

the Pacific Rim—Hong Kong, Sin- -
gapore, Tatwan and South Korea,

US. Faces Up to Erosion |

These newly industrialized coun- !

tries (NICs) join Japan, which a gen-
eration ago was considered a devel-

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

growth, and most Third World na-

tions have grown relatively poorer.

“The real stakes are the wealth
and power of the United States,”
said Stephen S. Cohen, a Berkeley

economist who is codirector with

Zysman of the Berkeley Roundtable
on the International Economy.

“We will have to get used to liv--

ing in a world in which we are no
longer No. 1 ..., or at least not
No. 1 by much,” said Herbert Stein,
chairman of the Council of Econom-
ic Advisers under Presidents Nixon
and Ford who now is a senior fellow

at the American Enterprise Insti-

tute. _ _

The country, experts say, will
also have to get used to a greater
dependency on trade with the rest
of the world than ever before. In
1960, sales abroad and U.S. pur-
chases from foreign countries
amounted to just 7 percent of gross

‘oping country, as the most vital |

national product.. Twenty vears lat-

er, trade accounted for 15 percent

of U.S, GNP. Government officiais |

estimate that 5.5 million jobs now

depend on exports, and one in four °

farm acres produces crops for sale
abroad. _
- The decline in both power and

standard o:’ living is difficult to ac-

out of the limitless opt:mism of pi-

oneers who saw the American
dream as one of continued econom-
ic and social! enrichment, said for-
deputy treasury secretary
Richard Darman, a former special-
ist 1n pubhc policy and management
in Harvard University’s department
of government.

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

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

This reordering of the world
economomy generally is measured

. from 1971, when the United States

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

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

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

ory, expressed by then-Secretary of

nr

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

The postwar institutions set up
by the United States to mitror its
view of the world also contributed.
These included the World Bank and
the International Monetary Fund,

- formed to finance a stable world,
and the General Agreement on Tar-

iffs and Trade, established to per-

petuate free trade and make sure |

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

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

The dominance of the United
States in world trade, many experts
say they believe, was destined from

the beginning to be temporary, be- '
cause it stemmed from unique cir-

cumstances following the war,
when the country “sat astride the

world economy as the only large :

industrial
war,” said Commerce Undersecre-
tary Bruce Smart.

Nevertheless, he continued, “we
balievéd our national economic su-
periority was entirely of our own
making, an inalienable right or en-
titlement, rather than a temporary
phenomenon conferred upon us by a

power undamaged by

unique confluence of circumstances

for which we could claim only lim-

ited responsibility.”

This abnormal situation, some .

historians and economists believe,

“lulled the United States into com-

placency. '
But if the United States thought

it was entitled to economic preem-

inence, other countries refused to

stand pat. In the new global envi-
ronment, Japan, not the United
States, is the model for other na-
tions.

Korea and Taiwan, for instance,

|- -have achieved success following the |

Japanese model: a2 combination of

free enterprise and competition

among domestic producers; heavy"

protectionism to keep foreign goods
out, and strong government guid-
ance to develop the exports-orient-

-ed industries that fueled growth.

Zysman and Cohen call this system

of development

capitalism.”
“Korea and Taiwan had the ad-

- vantage of seeing Japan develop,”

said Lawrence Krause, a professor |

“state-centered -

of international relations at the Uni-

versity of California at San Diego.

Singapore Ambassador Tommy

T.B. Koh pointed out in a speech

fast February that the “Four T:- |
gers” of Asia supplied 19 percent of |

U.S. imports of manufactured goods
in 1980, compared with just 5 per-
cent in 1962,

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

~ veloped countries see that the way

to succeed is through closed home
markets and export-led growth,”

" commented GWU's Naw.

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




han

~ semiconductor dispute,

. they are the building blocks of all
‘high technology. Without a strong

: ‘tries’ _unfair trade practices. But the

e e

i veloptent we do, how well we ed-

-~ tilted piaying field of the last 40

. tion is thwarted by Japanese pro-

_ 'icans, and the country may be suf-
. fering from what has been called
- the “diminished giant syndrome.”

~worth it even if it costs us a relative

“fortrade legisiation,

‘capital,” said C. Michael Aho, seniof

“Just as the U.S. citizen feels en-
titled to 1950-like preeminence in
every field,” observed Smart, “the
Japanese citizen believes that the

years is his by national right.” :

The current U.5.-Japan battle
over semiconductor- trade reflects
the realization that retaliation may
be the only way to force Japan to
live up to its new global responsi-.
bilities.

The Reagan administration dreW' N - -2

- {ellow of economics at the Coumil
-on Foreign Relations. “Those thifigs
 never used to matter. Now that %e

the line on semiconductors because

semiconductor industry, a country
loses the ability ‘to develop more
powerful computers and the super-
computers that are wtal for national -
defense.

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

tectionist policies at home and ag-

gressive _discount pricing in the
United States—the heart of the

A ‘Diminished Giant'
- The situation is painful for Amer-

But many experts believe that it is
better for the world than what
came before.

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

share of economic and political pow-
er,” said Nau. “We may have less’
power today, but we live in a worid
that is more peaceful, more stable,

~We-live in-a better world thart the -

1930s.”

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

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

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

larger issues of competitiveness are
being framed beneath the Jockeymg

“It depends on how much we in-
vest, how ‘much research and de-

ucate ourselves, how we use our

‘The once unquestionied dynamism .

of the United States in the world
marketplace is being tested as never
before, forcing Americans to .
confront dramatic changes in ,
standard of living, expectations and
values. This is the fourth.of sixth

articles exploring these changes..
‘Succeeding articles will address
| “competitiveness”as a political yssue
'audrhemﬂookforthefuéum Loos

‘Wm

are no longer predominant, thex,do
matter.”

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

NNational Security Concerns

Stephen Krasner, a specialist in
international economics and politics
at Stanford University, agreed.
“You can't” think of the United
States as the dominant power as it
was mn the past,” he said. “That has
to have military ~implications. It
doesn't make sense for the United
States to maintajn the defense com-

-mitment it has in a world in which it

is not the hegemonic power in the
West.” '

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

Japan- and- Europe were protecting-—-- s TR

interests that are much more vitat

‘to them than to the United States,”

Krasner said,
- *“Can the world's largest debtor
nation remain the world's leading
power?” asked Bergsten in his For-
eign Affairs article.

“Can a small island nation Uapan]
that is now miljtarily insignificant
and far removed from the tradition-

. al power centers provide at Jeast

some of the needed global leader-
ship? Can the United States cqntin-
ue to lead its alliance systems gg jt
goes increasingly into debt to goun-
tries that are supposed to be its fol-
lowers? Can it push those counhges
hard in pursuit of its. econemic m-
peratives while insisting on theu'.al-
legiance on issues of global.atu.t
egy? Can it hold its aliies mgether-,
in managing the. security systenyin.. .
There,is new pressure: on.,ghc
United States to change to.&nd
what some see as a complacemy-
and weakening of the human 8
and t6 Degin to cotpete fu.lly in the.
new world environment,. _
Now, Aho said, “we w:ll see how
much vibrancy this economy has.”
NEXT: Politics of “compelitiveness”.
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BY JAMES M THRESHER—THE WASHINGTON POST
Karean workers prepare Hyundais for export te the
United States and Canada. In the United States, the car
et a first -year sales record for iniports.

irtually all the experts
agree that the era of

¥ overwhelming U.S.
dominance of the international
economy, which began after

World War II, is over. o -
- _ | _ u. S MERCHANDISE TRADE BALANCE
A CHANGING BALANCE: . _ N BILLIONS OF DOLLARS .
THE U S. SHARE OF WORLD GNP _ |
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'Lessons of the- VCR Revolllﬁoﬂ '.

How U.S. Industry Failed to Make American Ingénu_'ity Pay Off

|

Second of a series

By Bovce Rensherger

Woastmigion Pust atats Wres

The videocassetie recorder 1s an'”

American invention. conceived in

the 1960s by Ampex and RCA. The

first VCR for home use to reach the
U.S. market. in 1971, was the

American-mace Cartri-Vision,

By the mi6-1970s, however, ev.
ery American manufacturer had
judged the VCR a flop and had left
the business,

Today not one American compa-

ny makes VCRs. Ali of the 13.2 mil-

Bion units sold in the United States
last vear—36.000 everv day for a
total of $3.9 billion—were made in
Japan-or Kore:. ' '
Lven RCA. once a proud, patent-

- hotding pioneer ot the new tecinol-

ogy. is now simply a middieman,
.buving japanese VCRs and reselling
them under 1ts own fabel.

The story of the VCR, according
to many experts, illustrates some of
the reasons why American industry
15 iosing s globai competitiveness.

<t challenges the Popuiar notion that

a loss o (nnovative capacity hes at

ICEELETY. o
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the heart of this country’s eroding
economic position. While there is
evidence that American innovation
mav have lost some vigor and that
other nations are gaining fast, many
experts believe the United States is
still the world leader i scientific
and technological innovation.

“The problem is not so much with

- American innovation,” said Harvey-

Brooks, a specialist in technology
and public policy at Harvard Uni-
versity., “Our scientists and engi-
neers still lead the world in the

origination of new ideas. The prob-
Tlem is “what happens after that
pant. Where we're falling behind is

“in the abi'iity to develop new ideas

into products and to manufacture
them to the high standards that
we've come to expect from the Jap-
anese.”

The VCR is an example.

In the early *70s several compa-

nies in the United States, Holland

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

‘problems seemed near solution

when the prototypes were demon-
strated.

One hitch, it developed, was that
the cassette would record only one

hour of program. Market research .

showed that people wanted to get
two hours on a tape, enough to
record a movie. Cartri-Vision,
named when cassettes were cart-
ridges, was a one-hour machine that
industry analysts say failed for that
reason and because the recorder
came buiit into a 25-inch TV set.
Despite the Japanese and Dutch
activity i VCR development, the

See COMPETE, A10, Col. 1

““American firms “did “not think of 7"




ica’s mounting tradé defig

“Around 1974 RCA
VCR project,” said Frank McCann
of the company's Consumér Elec-

tronics Division. now: owned by

General Electric. “It seemed ciear
the censurer just wouldn't buy it.
What we didn’t appreciate back
then was that the Japinese would
keep working on the VCR." '
Withint two veats, both Sony and
JVC (Japanese Victor Corp.) devel-
oped two-hour VCRs. Rising to beat
- the competition, Matsushita came
out with a four-hour machine.

Pattern of U.S. Reluctance

What would come to be called the
VCR revolution. accounting for an
appreciable share of the U.S.-Japan
trade mmbalance, had been won by
the Japanese. The United States
jost. according to many anaivsts,
not because American scientists
and engineers had abandoned their
heritage of Yankee ingenuity but
because American industrial man-
agers were unwiliing 1o invest the
resources to apply that ingenuity
long enough to make a good ide:
pav ofi.

“It’s not as if the bmte(! States is
caught by surprise by what the Jap-
anese or anvbodv eise i doing.”
Brooks said. “Our people know
what's possibie. What we've been
surprised by i1s the rapid commer-
cialization of ideas in Japan.” _

Brooks said a common U.S. pat-

“tern 1= ta avoid invesling Im new
products that aren't fairly sure to
return profits guickly and to with-

_.hoid marketing a new advance in an

predecessor 1= seling well Apd

untii recently. U.5. companies have

not planned serwusly to compete in
INternarional markets.

Japan. by contrast. holds global
econAmic doMINARCE 1o DE & nation-
ai goal, invests long and heavily 1n
research and development and de-
votes far more of 1ts best engineer-
ing expertise to sophisticated man-
ufacturing methods.

Such factors have given Japan the
advantage even though its scientific
and technological nnovativeness
remain weil behind that of the Unit-
ed States in all but a few narrow
fields.

Althoughy .the - United States
spends more in total dollars on re-

- search’ and development (R&D)

than Japan and the next two closest
competitors, West Germany and
France. combined, according to fig-
ures gathered by the National Sci-
ence Foundation, those campetitors

" have been | increasing their apendmg. ;

dramatically 1n recent vears..

In relation. to the:-size. of each
ali- four coun~

tries are now: WVestingZabout” the
same i quence and eng.mt:ermg;:

COuntry's BCOHOH\\

rescearch.

us. mduﬁmes that ‘would later be
seen as one of the causes. of Amer-. -

percent of 1 groqa nationat
product on- R&D; only a modest

~in-1976.

Japan, by contrast, has mcreased
its spending faster. In 1970 it in-
vested: 1.9 percent in R&D, bu:

- climbed steadily to match the Unit-
ed States’ 2.8 percent by 1985, the
fast year for which figures are avail

cent in 1970 and grew to 2.6 by
1985. France went from 1.9 per-
cent in 1970 to 2.4 percent in 1986.

‘Many analysts say, however, that
the U.S. figures are ntisleadingly
High because this country spends
nearly one-third of its R&D money
on military research, a far greater
proportion than is spent by Japan.or
West Germany. If military spending

 is subtracted for the most current

figures, the United States spends
only 1.9 percent of its GNP on re-
search and development, while Ja-
pan spends 2.6 percent and West
Germany 2.5 percent.

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

_ scientific community have exagger-

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

As the costs of high-tech innova-
tion rise, he said, the economic ad-

vantage goes to the imitator who |

can skip the costs of basic research,

learn from the innovator's mistakes |

and come to market quickly with an
improved version of the product.
Britain and the jet engine offer an
older illustration. Although widely
cited as an example of a major in-
dustrial power that has shd into
global economic impotence and, in
some ways, a declining standard of

‘increase from the 2.6 percent spem '

: able. West Germany spent 2.1 per- ¢

the worid's leading scientific inno-

vators—second onlv to the United
States as an originator of important
fundamental  technologicai  ad-
vances.

“When a country falis behma in
competitiveness, the last thing thev
fall behind in i+ mnovation." Har-
vard's Brooks said. “The first thing
15 manufacturing and markeung.”

Although Britamn invented the jet
engine, U.S. imitators—deing to
Britain what Japan now does to the
United States-—reaped most of the
economic benefits.

Britain's pioneer jet airliner, the
Comet 1, turned out to be a finan-
cial disaster. Only when Boeing and
Douglas picked up the idea, added
some improvements and manufac-
tured it to higher standards, did jet
airtiners sweep the world’'s awauon
market.

What has slipped in the United.

States, Rosenberg contends along-

with many others, is the ability of

_'mduslr\ to capitalize on “next: gen--
in- good -
“ideas, regardiess of where the. |de1-

eration”™ 1mprovements

_onginated:.

- *To afar grea'er degree th:m we.

conce believed.” Rosenberg. said; “a
first-rate.

B

) domestc  scentific res -
© search capubility ‘18 neither suifie .

stiinecessary for eco-
" More critical is the

‘ sophnncat:on of the nation’s man-

ufactunng abnlm

Different Cultures at Work

Many observers attribute \,muc.h :
of Japan's rise to what amounts to a

* cultural difference between the way
_U.S. and Japanese scientists and

engineers work.
American engineers often prefer

- to.work in research and develop-
- ment rather than in manufacturing,

In the United States, the engineer
who invents a product holds higher
status and. earns more meney than
the engineer who figures out how to

. manufacture it to high standards

and keep it profitably low in cost.
One painfully obvious result, ac-
cording to many, is that while the
United States still spawns plenty of
brilliant ideas, there are too few
first-rate engineers to design good

- products based on the ideas. And

when they are designed, those
products often contain many times
more defects than do Japanese
counterparts. '
“The retatively lower status and °

' lower pay that have characterized '

careers in [U.S.] manufacturing
represent an impediment to attract-
ing first-rate people. Engineering .
departments in colleges and univer-
sities have largely ignored the field
until very recently,” a panel of the
National Academy of Engineering
concluded in a 1985 report. “In
sharp contrasts, in both Europe and
Japan the status of technical edu-
cation and of careers in manufac-
turing is higher.”

By having better brains in man-
ufacturing, the Japanese and the
Europeans are able to develop su-
perior manufacturing methods and

: technology.

existing product liné as long as'its | “living, Britain continues to-be-one-of - o

A related difference that vields

according to a study of computer

manutacturers done jointly by two
experts in technology management,
one an American and the other a-
Japanese, is that Japanese engi-
neers move easily back and forth
between R&D and manufacturing.
American R&D engineers, ac-

“cording to the study, not oniy come -

up with a new product idea. they
produce the final specifications and
simply turn them over to a separate
manufacturing division. Japanese
R&D engineers desigh oniy ta a
rough prototype stage, leaving the
final specifications to manufacturing
engineers,

Often a key R&D engineer will
then move with the product to the
manufacturing division, a step rare
in the United States but part of the
normal career ladder in many Jap-
anese firms, .~ g

Under the Japanese svstem, ex-

- perts’in manufacturing technology -

R S

:




- for mosiths or vears—niost often at

——e

ito

-are frée to complete the design in -

accorGance with their knowledge of
sophisticated manufacturing meth-

ads. Thev mayv modifv the product
design to ensure more reliabie quai-

-ity ater manufacturé, They may -

even invent new methods to make
the product. As a result. the Japa-
nese product can be made more

easily, more cheaply and with much

lower risk of defects. _

The study was done bv D. Elea-
nor Westney of theé Massachusetts
Institute of = Technology's Sloan
School of ‘Management and
Kiyonori Sakakibara of Hitotsubashi
University in Tokyo.

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

m Japanese firms invest iar more
time and monev in advanced tram-
ing for their engmeers than e
American nirms,  partiv  because
thev have littie fear tnat highiy tai-
" ented individuais will be hired away
by rival firms. It i¢ tradional fo:
Japanese engmeers to stay with an
emplover for life. One result 1s that
hundreds are sent abroad to study

American upiversities. which many
Jjapanese regard as the best I high-
technology fields. At MIT. tor ex-
ample. there are more than 100

Japanese engineers taking classes
at any given time. Japan's much
vaunted "Difth generation” computer .
praject. in which the country hopes .

jeapfrog American computer .

technology. is based largely on In-
novations borrowed from L.8. com-

puter scientists at- MIT.

m White manv Japanese engineers -

are soaking up the most aavanced

-.R&D-skilis-and knowledge-1n-U.5. ==

universities. far ‘fewer American
engmeers go to japan. even to learn
what Japan does best, advanced !

manufacturing technology.

» Although engineers evervwhere

often engage 1o “bootleg research.”

| using company resources to pursle

personal prowects o the side,
American firms try te discourage
such activines because the engi-
neers may then leave to. expion
their ideas 1n new, spinofi entrepre-
neurial firms. Japanese companies
‘encourage such: sideline research.
confident that the engineers will
stav and turn the new ideas into

© valuabie products for the company.

Another important difference.
cited by manv anaivsts and Hiue-
trated by the history of the VCR. 1
the greater willingness of Japanese
firms to spend money over lfonger

periods of time to bring a new prod- -

uct-idea to fruiion. U.S. firms are
often run by professional business

managers. untrained In engineer-

- ing, who make decisions to max-
nuze short-term profits. -

© who showed management skills and

" In Japan. which has no business |

schools, high-technology firms are |

more likely to be run by engineers

who have advanced up the corpor-
ate ladder. Thev plan much further :
anead and are willing to forgo short- |

term profits for a long-term advan-

tage.

“American investors need earn-
ings trends quarter to quarter. The .
Japanese are much more patient.” |
said G. Stephen Burrill. head of a :
high-technology consuiting group at

Arthar Young. an accounting firm.

Next Battle: Biotechnology

Electronics has been one of Ja-
pan's oidest arenas of high-tech
competition. One of the newest is
biotechnology. another field pio- -
neered chieflv in the United States

and which promises a multibillion- *

dollar market suppiying medicine
with more effective drugs and di-

' agnosuc tools and supplving agri-
. culture with various products {0 .

ment-supported consortiums of pri-

nese are pushing hard to capture

proach to biotechnology illustrates
what manv scientists see as another
of tnat nation's advantages—
Japan's method of creating govern-

. o I
ennance crop vields. Japan's ap- '

VAlE COrpoOrations.

US. biciogiste invented gene
sphcmng. also called recombinant
DNA technology. and deveioped
most of the methods of applying the
technologv. Although a swarm of
new American entrepreneurial bio-
tech firms has emerged, the Japa-

much of the market. Many leaders (
of U.S. biotech firms behieve it will

. be hard. though not impossible, to

e

stav ahead of Japar.

B s

- s e o

The once unquestioned dynamism
of the United States 1% the world
marketplace is being tested s new”
before, forcing Americansto
confront dramatic changes in
standard of living, expectations and
values, This is the second of six
articles exploring these changes and
therr causes.

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

port for a coherent national pre--.w-

gram in this-area. _

While antitrust laws prevent U.S.
biotech firms from collaborating
and while tradition leads many to
pursue their goals apart from fed-

eral labs, Japan's Ministry of Inter-

national Trade and Industry (MITD

. has created a consortium of 14 ma-..
jor corporations to collaboraté on’ -

biotech. Global domination in bios -
i technology 18:.an: official nationa!

goal’ under one’ of Japan's-10-vear
'“*Next'(}ene.rauon_;Prp_iect_s’j L

ks

§
i

Howard A. Schneiderman, vice

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

' with other firms but with all of Ja-
par., o B

“Monsanto, du Pont and Eii Liliy

cannot cooperate in biotechnology,”

. Schneiderman said. “We must be
competitive, at arm’s length. Yet
Monsanto must be able to compete
scientificaliv and commercially in
biotechnology with MITI's consor-
tium of 14 great companies in bio-
technology and must compete with
Japan’s national commitment to bio-
technology.”

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

“No MITI consortium in Japan,
no indusirial combine in the U.8, or
elsewhere can duplicate or compete
with the basic research capabilities
of America's great research univer- .
sities,” Schneiderman said.

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

Most university-based research
in biotechnology is funded by fed- -
eral grants and sonié industry lead-
ers, such as Ronald E. Cape, chair-
man of Cetus Corp., a California
biotech firm, worry that spending in
this area has not grown significantty
in several vears, Because Japan's
spending on basic biotech research

is continuing to grow, Cape fore-
casts that Japan will take the world
lead n biotechnology in the 1990s.

“In 10 years, if what I'm saying is
correct,” Cape says. “] bet we'll
have he |

“of American industrialists will bitch

and moan about how the Japanese
have done unfair things in trade.
But that 1s not the case with bio-
technotogy. The Japanese are doing

_tne right thing.”

NEXT: Thc role of education

arings in Congressandalot ... ... ...



he United States may

have lost the VCR

. revolution because

industrial managers were

+ unwilling to invest resources

| long enough to make a good

s ~
HER —THE WASHINGTON POY™

idea pay off.

. An MDS80 jet nears completion at 8 McDonnell Douglas plant
! in Long Beach, Calif. Britain invented the jet engine, but

|
;

VCR SALES FROM MANUFACTURERS TO U.S. DEALERS
N IN BILLIONS OF DOLLARS -

'MISSED OPPORTUNITY

= U.S, imitators, inciuding McDonnell Douglas. improved on the
; idea and reaped most of the economic benefits~doing to
! Britain what Japan now does to the United States.

13,174,000 |
YCRS SOLD

“PERCENTAGE OF GNP SPENT
ON RESEARCH AND DEVELOPMENT
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America, the ‘Diminished Giant’
U.S. Dominance in World Marheq;ulace Fades

As Rivals Strengthen,

Fourth of a series
By Stuart Auerbach

Waslvaeton Post SLiff Wricer

The first made-in-Korea Hyun-
dai- automobiie rolled into the
United States 14 months ago,

driven off a Japanese freighter at

the port of Jacksonvilie, Fla.

To these who still regard Korea
as the underdevei()ped nation de-
picted in the sitcom M*A*S*H,
mstead of a budding industrial gi-
ant, what happened next was per-
haps a.surprise.

The low-priced Hvunda: swept
through this country, setting
record for first-year sales by an
imported car—168,882 sold in
1086—and quickly became a
name to be reckoned with in the
world auto industry. .

The Hyundai sailed on winds of
change that have drastically trans-

' formed the economic shape of the

globe—estabilshmg an ent:rely
new ‘relationship between the

United States and the rest of the

world, making it vastly more dif-
ficult for U.S. industries to com-
pete in crucial global markets.

The changes have been so
sweeping and have taken place

RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

with such astonishing speed—-

over just 15 years—that they are’

only partly  understood by the
American public and policy-mak-
- ers in government.

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

began after World War II when =

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

“We have come to a divide,” said
University of California political
scientist John Zysman. “The eco-

nomic changes we are watching -

will reshape the international se-
curity system. They are funda-

-mental shifts of the power rela-

tions among nations.”

In the United States, these
changes have contributed to se-
rious economic dislocation: the
closing of stee]l mills and auto
piants, the conversion of the indus-
wriat héartiand into the Rust Belt, a
loss of milllons of manulacturing
Jobs.

They have raised questions, as

. Fred Bergsten. director of the
Institute for International

Eco-

nomics, wrote recently in Foreign

Affairs magazine, as to whether
See COMPETE, A18, Col. 1




Of ECOHOIIHC Supremacy

the Pacific Rim—Hong Kong, Sin-

. COMPETE, From Al

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

At the same time, many experts
believe that for all the pain caused
in the United States by these
changes, the world as a whole isa
better place. “We have built a world
system where we are now begin-
ning to bring into membership at
the highest levels countries which

25 years ago were in poverty,” said

Henry Nau, professor of political
science and international relations
at George Washington University.

The most visible symbol of
‘America’s foss of global economic
supremacy is four years of towering
trade deficits, which reached $170
billion last year, coupled with the
transformatior: of the United States
in the last year from a creditor na-
tion into what Bergsten called “the
dargest debtor nation ever known to
mankind.” The United States now
owes about $220 billion more
abroad than foreign countries owe
the 1nited States.

By the end of this decade, he
said, the United States will owe
more than a half-trilhion dollars and
will be paying tens of billions of dol-
lars a year in mterest to foreign
investors.

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

a In 1950, the United States pro- -
.duced. 40 percent of the world’s

goods and Sservices. By 1980, the
U.S. share had dropped almost by
half, to 22 percent. Meanwhile, Ja-
pan's share climbed from less than
2 percent to about 9 percent, and

Europe's share rose from 21 per-.

cent to aimost 30 percent.

a For the first time since World
War II, the United States last year
lost its position as the world’s jead-

ing exporter, supplanted by West

- Germany, with Japan pressing on
the United States in third place.
® Last year, again for the first
time, the United States ran a trade

tleficit in high-technology products,

tansidered the wave of the future
for the U.5. econuomy and critical
for U.S. national security.

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

The ‘Four Tigers’
) Most surprisingly, at feast to

Americans who were not paying

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

-

“longer No. 1.

gapore, Taiwan and South Korea.

These newly industrialized coun-

tries (NICs) join Japan, which a gen-
eration ago was considered a devel-

oping country, as the most vital :

growth forces in the world econo-
my. Western Europe, meanwhile, is
going through a period of sluggish
growth, and most Third World na-
tions have grown relatively poorer.

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

“We will have to get used to liv-
ing in a world in which we are no
, or at least not
No. 1 by much,” saxd Herbert Stein,
chairman of the Council of Econom-
ic Advisers under Presidents Nixon
and Ford who now is a senior fellow
at the American Enterprise Insti-
tute. .
“The country, experts say, will
also have to get used to a greater
dependency on trade with the rest
of the world than ever before. In
1960, sales abroad and U.S. pur-
chases from foreign countries
amounted to just 7 percent of gross
national product. Twenty vears lat-
er, trade accounted for 15 percent

U.S. Faces Up to EfoSion |

of U.S. GNP. Government officials

estimate that 5.5 million jobs now | -

depend on exports, and one in four

farm acres produces crops for sale
abroad.

The decline in both power and

standard of living is difficult to ac-

out of the limitless optimism of pi-
oneers who saw the American
dream as-one of continued econon-
ic and social enrichment, said for-
mer deputy treasury secretary

Richard Darman, a former speciai-
' p

‘ist in public policy and management
in Harvard University's department
of government.

The American psyche, said Dar-

man, is rooted in being No. 1, and

most Americans alive today have

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

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

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

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

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

R S

“¢pt i thifs country, which was born e 4

:State John Foster Dulles, was that
Japan made nothing that any other
country wanted to buy,

‘The postwar institutions set up
by the United States to mirror its
view of the world also contributed.
These included the World Bank and
the International Monetary Fund,
formed to finance a stable world,
and the General Agreement or Tar-

iffs and Trade, established to per- .

. petuate free trade and make sure

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

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

The dominance of the United
States in world trade, many experts
say they believe, was destined from

‘the beginning to be temporary, be- *
cause it stemmed from unique cir- |

cumstances foliowing

the war, |

when the country “sat astride the- |

wotld economy as the only large
industrial power undamaged by
war,” said Commerce Undersecre-
tary Bruce Smart.

Nevertheless, he continued, “we
believed our national economic su-
periority was entirely of our own

making, an inalienable right or en- i

titlement, rather than a temporary

" phenomenon conferred upon us by a -

unique confluence of circumnstances

< for which we could claim only lim-

ited responsibility.”

This abnormal situation, some :

historians and economists believe,

placency.
But if the United States though!

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

tions.

Korea and Taiwan, for instance,

have achieved success following the | . .

Japanese model; a combination of
free enterprise and competition
among domestic producers; heavy
protectionism to keep foreign goods

- out, and strong government guid-

ance to develop the exports-orient-

_ed industries that fueled growth.

Zyvsman and Cohen call this system
of development
capitalism.”
“Korea and Taiwan had the ad-
vantage of seeing Japan develop,”
said Lawrence Krause, a professor

of international relations at the Uni- :

versity of California at San Diego.
Singapore Ambassador Tommy
T.B. Koh' pointed out in a speech

" last February that the *Four Ti-

gers” of Asia supplied 19 percent of ,

U.S: imports of manufactured goods
in 19890, compared with just 5 per-
cent in 1962,

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

| to succeed is through closed home

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

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

- lulled the United States into com- |

"state-centéred -




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

every field,” observed Smart, “the

Japanese citizen believes that the |

tilted playing field of the last 40
" years is his by national right.”

The current U.S.-Japan battle
over semiconductor trade reflects
the realization that retaliation may
be the only way to force Japan to

* live up to its new global responsi-

bilities.

The Reagan administration drew o o L
- fellow of economics at the Cmﬂ’es!
--on Foreign Relations. “Those tﬁiﬁs
__never used to matter, Now that e

"1 the line on semiconductors because
. they are the building blocks .of all
high technology. Without a strong
‘semiconductor industry, a country
loses the ability to develop more
powerful computers and the super-
computers that are vital for natmnal
defense. .

Underlying the trade dlspute are
fears within the administration that

- U.S. national security is at stake if.

American high-technology innova-
tion is thwarted by Japanese pro-
tectionist policies at home and ag-
~ gressive discount pricing in the
United States—the heart of the
- semiconductor dispute,
A ‘Diminished Giant’
| The situation is painful for Amer-

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

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

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

1930s."

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

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

! living, and among industrialists.

seeking a niche in this new econom-
ic order of the world,

" In Congress, much of the debate

concerns changes in U.S. laws to
- stop what is seen as other coun-
* tries’ unfair trade practices. But the
- larger issues of competitiveness are
! 'hemg framed beneath the Jockeymg
t ~for.trade legisiation.
- “It depends on ‘how much we in-
© west, how much research and de-

velopthent we do, how well we ed-

"1 ucate ourselves, how we use our
| capital,” sade Mlchael Aho. senior

e ian

The once unquestioned dynamism
of the Unsled States in the world
marketplace is being lested as never
before, forcing Americans lo

‘confront dramatic changes in

standard of living, expectations and
vaiues. This is the fourth of sixth
articles exploring these changes..
Succeeding articles will address

* “competitiveness” as a political $ssue
-andtbeoutlookforiheﬁ““'& bl

-w'm

.are no longer predommant.. they do
matter.”

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

‘Berkeley economist,

National Security Concerns

Stephen Krasner, a specialist in
international economics and politics
at Stanford University, agreed,
“You can’t” think of the United
States as the dominant power as it
was in the past,” he said. “That has
to have military implications. It
doesn’t make sense for the United
States to maintain the defense com-
mitment it has in a world in which 1t
is not the hegemonic power in the
West.” :

Does it pay, for instance, for the
United States to increase its naval
presence in the Persian Gulf, as it
did this month, to protect the sea
lanes so that Western Europe and
Japan can get the oil their econo-
mies need? “It would be better 1f

mterests that are mw:h more vual
to them than to the United States,”
Krasner said, -

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

“Can a small island nation Uapan}
that .is now militarily insignificant
and far removed from the tradition-
al power centers provide at least
some of the needed global leader-
ship? Can the United States coptip-
ue to lead its alliance systems g it
goes increasingly into debt to ooun-
tries that are supposed. to be its (ol-
lowers? Can it push those couanes
hard in pursuit of its economic -
peratives while insisting on theml-
legiance on issues of global atmt-
egy? Can it hold its, ailies: together .
in managmg thesecunty systen}.

There.is new pressure on, ,Lahe
United - States to. change, te.epd
what some see as a complacency
and weakening of the human spirit
and t&Degia to co'ﬁpete fully in the
new world environment,. .

Now, Aho said, “we wili see how
much vibrancy this economy has.”
NEXT; Pdiitics of “competitiveness”

>
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Korean workers prepare Hyundais for export to the.
United States and Canada. in the United States, the car
iset a fn-st-year sales record for imports,

7'1rtually all the experts
agree that the era of
~ overwhelming U.S.
dominance of the international
economy, which began after
World War 11, is over.
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]Lessons of the VCR Revolutlon

How U.S. Industry Fazled to Make Amencan Ingenutty Pay Off

Second or’ a sertes

By Bovee Rensherger
Vst 1%t 20t We:

The videocassette recorder 1s an
conceived in -

Americar invention,
the 1960> by Ampex and RCA. The

frest VCR for home use to reach the
was the

L.S. market, in 1971,
American-made Cartri-Vision.

By the mid-1970s, however, ev-

ery American manufacturer had

iudged the VCR a flop and had left _

the busines:.

Today not one American compa- -
ny makes VCRs. Ali of the 13.2 mil-

hion units sold it the United States
last vear—36.000 everv day for a
total of $5.9 bilhon-—~were made in
Japan or Kore: '

Ever RCA. once a proud, patens- -

holding pioneer ot the new technol-
ogyv. I+ now simplv a middleman,
buving Japanese & CRs and reseliing
them under 1ts own label.

The story of the VCR, according
to many experts, iliustrates some of

“ the reasons why American industry

T trehiallénpess the popuiir notion that
a loss o mnovauve capactty hes at -

ts iosing 1ts global comipetitiveness.

" RUDE AWAKENINGS
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“the heart of this country's erodmg
economic position. While there is
evidence that American innovation
mav have lost some vigor and that

* -other nations are gainingfast, many

experts beiieve the United Brates is
still the worid leader & scientific
and technological innovation,

“The problem is not so much with'
.« American innovation,” said Harvey

Brooks, a specialist in technology
and public policy. at Harvard Uni-
versity. “Our scientists and engi-
neers still lead the world in the

_ ongmauon of new ideas. The prob-

fem & what happen's ‘after that

point. Where we're falling behind s K

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

The VCR is an example.

In the early '70s several compa-
nies in the United States, Holland
and Japan unveiled VCR prototypes
with great fanfare, Industrial-sized
video recorders were aiready com-
mon in television studios, and the
key to the home market seemed to
be scaling down size, cost and com-
plexity of operation, Most of the
problems seemed near solution

when the prototypes were demon- |

strated. _
One hitch, it developed, was that
the cassette would record only ane

hour of program. Market research :

showed that people wanted to get
two hours on a tape, enough to
record a movie. Cartri-Vision,
named when cassettes were cart-
ridges, was a one-hour machine that
industry analysts say failed for that
reason and because the recorder
came built into a 25-inch TV set.
Despite the japanese and Dutch

actvity m VCR development, the |
“American” firms did not think of | :

See COMPETE, A16, Col, 1




mpors:
was an.’”
e many
U.S. industries. that ‘would later be. .
seen as one of the- causes of Amer-
.ica’s mounting trade defy
“Around 1974 RCA.% borted its
VCR project,” said Frank McCann
of the company’s Consumer - Eiec-
tronics Division. now. owned. by
General Eiectric. “It seemed ciear -
the censumer just wouldn’t buy it.
What we didn’t appreciate back
then was that the Japanese would :
keep working on the VCR." :
Within two vears, both Sony and
JVC (Japanese Victor Corp.) devel-
oped two-hour VCRs, Rising to beat
the competition, Matsushita came
out with a four-hour machine.

Pattern of U.S. Reluctance *

What would come to be calied the
VCR revolution. accounting for an
appreciable share of the U.S.-Japan
trade tbalance, had heen won bv
the Japanese. The United States
lost. according to mainy anajvsts,
not because. American scientists
and engineers had atandoned their
heritage of Yankee mngenuity but
because Amerncan industrial man-
* agers, were unwiliing to invest the
resources to apply that ingenuity
long enough to make a good ide:
pay off.

“It's not as if the L‘mte(l States i
 caught by surprise by what the Jap-

anese or anvbodv else is doing.”
Brooks said. “Our peopie know
what's possible. What we've been
surprised by 1s the rapid commer-
cialization of ideas in Japan.”

Brooks said a common U.S. pai-
“tern > 10 avoid INVESIng in new
products that aren’t fairiy sure to

return profits quickly and to with-
 hold marketing a new advance in an

predecessor 1= seling well. And.
untii recently. U.S. companies have
not planned seriousiy to compete .
international markets.

Japar. by contracs. holds global
economic aominance to be a naton-
al goal, invests long and heavity n
research and develnpment and. de-
votes tar more of tts best engineer-
ing expertise to sophisticated man-
vfacturing methods.

Such factors have given Japan rhe
advantage even though its scientific
and technological - novativeness
remain well behind that of the Unit-
ed States in afl but a tev. BALTOW
fields.

Although the  Umnted States
spends more in total dollars on re-
search and deveiopment (R&D)
‘than Japan and the next two closest
competitors, West Germany and
France. combined, according to fig-
ures gathered by the National Sci-
ence Foundation, those comnpetitors.
have been increasing their spending’
dramatically in recent vears.

In. relation- to. the size' of each

“coutitry’s economy. ali four: coun-

tries-aré now investing: agout” the:

“ samé’ ity quencc and engueering

o rewarut.

2.8 percent’ of its gross’ nation
product on R&D; only a modest:

in1970.

Increase from the 2.6 percent spent

Japan, by contrast, has mcreasec.

its spending faster. In 1970 it in-
vested 1.9 percent in R&D. but
climbed steadily to match the Unte-
ed States’ 2.8 percent by 1985, the
tast year for which figures are avail-

able; West Germany spent 2.1 per--:

1985. France weiit from 1.9 per-
cent in 1970 to 2.4 pércent in 1986.

Many analysts say, however, that

the U.S. figures are misleadingly
high because this country spends

nearly one-third of its R&D money

on military research, a far greater
proportion than is spent by Japan or
West Germany. If military spending
is subtracted for the most current
figures, the United States spends
only 1.9 percent of its GNP on re-
search and development, while Ja-
pan spends 2.6 percent and West
Germany 2.5 percent.

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

~ scientific community have exagger-

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

As the costs of high-tech innova-
tion rise, he said, the economic ad-

! cent in 1970 and grew to 2.6 by |

vaniage goes to the imitator who °

can skip the costs of basic research,
learn from the innovator's mistakes
and come to market quickly with an
improved version of the product.
Britain and the jet engine offer an
older illustration. Although widely

cited as an example of a major in- :

dustrial power that has shd -into
global economic impotence and, in
some ways, a declining standard of

the world's leading scientific inno-’
vators—second only to the United
tates as an originator of important
fundamental  technoiogical  ad-
VANCes, )
"When a country falis belind in
competiiveness, the last thing thev

i fall behind in s wnnovanion.”™ Har-

vard's Brooks saic. “The first thing
1# manutacturing and marketing.”

Although Britamn invented the jet
engine, U5, imitators—doing to
Britain what japan now does to the
United States—reaped most of the
economic benefits.

Britain’s pioneer jet airliner, the
Comet 1, turned out to be a finan-
cial disaster. Only when Boeing and
Dougias picked up the idea, added
some mmprovements and manufac-
tured it to higher standards, did jet
airliners sweep the world's aviation

" market. _

What has slipped in the United

existng praduct ling a¢ fong as its ~ | “living; Britain continues to be one of - -

J

States, Rosenberg contends along:

with many others, is the: ability: of:
industry to capitalize on “pext gens:
in: - good-~
ideas. regardless of where the ea:

eration” improvements:

onginated..
"Toa fdl' grea.

lirst-rate, dume“
searct capability’is

ufactunng ablht'

Different Cultures at Work

Many observers. attribute ;gnuch

of Japan's rise to what amount$ to a

cultural difference between the way
U.S. and Japanese scientists and
engineers work.

Amierican engmeers often prefer
to work in research and develop-

.. ment rather than in manufacturing.

In the United States, the engineer

who invents a product holds higher --

status and earns more money than
the engineer who figures out how to

- manufacture it to high standards

and keep it profitably low in cost.
One painfullv obvious resuit, ac-
cording to many, is that while the
United States still spawns plenty of
brilliant ideas, there are too few
first-rate engineers to design good

© products based on the ideas. And

when they are designed, those
products often contain many times
more defects than do Japanese
counterparts.

“The relatively lower status and °

lower pay that have characterized

_careers in [U.S.] manufacturing

represent an impediment to attract-

ing - first-rate people. Engineering :

departments in colleges and univer-
sities have largely ignored the field
until very recently,” a panel of the

_ National Academy of Engineering

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

By having better brains in man-

ufacturing, the Japanese and the

Europeans are able to develop su-
perior manufacturing methods and

~ technology.

_.poorer_quality Amencan _products,

A related difference that yields

manufacturers done jointly by two
experts in technology management,
one an American and the other a
Japanese, is that Japanese engi-
neers move easily back and forth
between R&D and manufacturing.

American R&D engineers, ac- -

cording to the study, not only come

up with a new product idea, they -
produce the final specifications and -

stmply turn them over to a separate

i manufacturing division. Japanese

R&D engineers design oniy to a
rough prototype stage, leaving the
final specifications to manufacturing
engineers.

Often a key R&D engineer wil! )

then move with the product to the
manutacturing division, a step rare
in the United States but part of the
normat career ladder in m‘my Jap-
anese firms:

Under the Japanese system, ex- .

.. perts in manufacturing technology.

:

i




i

1 are free to:

omplete: the  design in

accordance with their knowledge of..

sophisticated manufacturing meth-

ods. Thev mav modify the product
design to ensure more relfable qual-

ity atter manufacture. They. may -

‘even invent new. methods 1o make

the product, As a result. the Japa-

nese product can be made mare '

easily, mare cheaply and with much
lower risk of defects.’

The studvy was done by D. Eles-
nor Westney of the Massachusetts
Institute of Technology's - Sloan
School  of Management
Kiyonori Sakakibara of Hitotsubashi
University in Tokyo.

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

m Japanese firms invest far more
time and money n advanced tram-
ing -for their engineers, than dc
Amercan  firms. partly  because
thev have littie fear tnat highiv tai-
ented individuals wiil be hire¢ awas
by rival firms. It i¢ traditional for
Japanese engneers to stav with an
emplover for life. One result 1s that
hundreds are sent abroad to study
for moriths or vears—niost olien at
American universiites. which many

- Japanese regard as the best ir. high-

techiology fields. At MIT, ror ex-
ample. there are more than 100

and -

Japanese engineers taking classes

at any given time. Japan's much

vaunted “[ifth generation” computer .
project, in which the country hopes .
to leapfrog American computer -
technology, is based largely ot in-
novations borrowed irom U.8. com-

puter scientists at MIT.

& White manv Japanese engineers
are soaking up the most aavanced .

untversities, far fewer American :
engineers go to Japan, even to learn ;
what Japan does best, advanced |

manufacturing tecnnoiogy.

& Although engineers evervwhere

often engage 1o “bootleg research.”

| using company résources o pursue

personal projects or the side,
American firms try te discourage
such actwines because the eng-
neers may then leave 10 expioi
their ideas 1n new, spmofi entrepre-
neurial firms, Japanese companes
encourage such sideiine researc.
confident that the engmeers will

. stay and turn the new ideas into

. valuable products for the company.

_ Anotner . important difference.
cited by many anaivsts and iliu--
trated by the history of the VCR. 1>
the greater willingness of Japanese
firms to spend money over longer

periods of time to bring a new prod-
| uct idea to fruition. U.S. firms are

often run by professional business
managers, untrained in engineer-
mg. who make decisions to maxi-
muze short-term profits.”

- who have advanced up the corpor- !
. ate ladder. They pian much further

-pan's oldest arenas of high-tech

In japan, which has no business |
schools, high-technology firms are |
more likely to be run by engineers |
who showed management skilis and

anead and are wiiling to forgo short-
term profits for a long-term advan-
tage. :
"American investors need earn-
ings trends quarter to quarter. The

Japanese are much more patient,” ;

said G. Stephen Burrill, head of a
high-technology consulting group at |
Arthur Young. an accounting firm. |

Next Battle: Biotechnology |

Electronics has been one of Ja-

competition. One of the newest is
bioteciinology, another field pio-
neered chieflv 11 the United States
and which promises a multibillion-
doliar market suppiving medicine
with more effective drugs and di-

* agnostic tools and supplving agri-

. what many scientists see as another

- R&D- skifis-and-knowledge: n LS -

'%

Japan's method of créating govern-

tech firms has emerged, the Japa-

of 1.S. biotech firms believe it will

stav ahead of Japar..

culture with various products to
enhance crop vields. Japan's ap-
proach to biotechnology iustrates
of that nation's advaniages—
ment-supported consortiums of pri-
VAlE COrpOrations. '

U.S. bioiogists invented gene
sphicing. also called recombinant
DNA technology. and deveioped
most of the methods of applying the
technologv. Although a swarm of
new American entrepreneurial bio-

nese are pushing hard to capture
much of the market. Many ieaders

be hard. though not impossibie. to

e i

The once unguestioned dynamism

: of the United States i3 the world

marketplace 15 being tested as never
before, forcing Amenicans io
confront dramatic ChARGES 1%
stundard of living, expectations and

values, This 1s the second of six

articies exploring these changes and
therr causes. :

As 1 many other fields. a key
feature of Japan's drive is 1ts unusu-
al degree of cooperation among re-
iated ndustries and universities and

_the. Japanese ‘government’s SITORE.

encouragement and financial sup-

port for a coheremt national pros.=.«

gram in this area. _
" ‘While antitrust laws prevent Us.

biotech firms from collaborating
and while tradition leads many to

pursue their goals apart from fed-

eral labs, Japan's Mimistry of inter-

national Trade and Industry (MITD) '

has created a consortium of 14 ma--
" jor corporations to collaborate on- .
biotech. Global domination it bio- -
. technology 1§ an. official national:
- . goal. under one of Japan's 10-vear .-
- ' eNext-Geperation Projects T oo

(4

Howard: A. Schneiderman, vice -
| president for R&D at Monsanto; a
major biotech firm, sees his com-
pany as having to compete not jugt
' with other firms but with all of Ja- -
par. _ :
“Monsanto, du Pont and Eli Lilly
cannot cooperate in biotechnology,”
Schneidetman said. “We must be
competitive, at arm’s length. Yet
Monsante must be able to compete
scientifically and commercially in
biotechnology with MITI's consor-
tium of :14 great companies in bio-
technology and must compete with
Japan’s national commitment to bio-
technology.”

Monsanto's answer, and that of
many other firms, is to seek collab-
oration with U.S. science-onented
unjversities. ’

“No MITI consortium in Japan,
no industrial combine in the U.S, or

- elsewhere can duplicate or compete

with the basic research capabilities
of America's great research univer- .
sities,” Schneiderman said.

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

Most university-based research
in biotechnologv is funded by fed-
eral grants and some industry lead-
ers, such as Ronald E. Cape, chair-
man of Cetus Corp., 2 California
biotech firm. worry that spending in
this area has not grown significantiy
in several vears. Because Japan's
spending on basic biotech research
is continuing to grow, Cape fore-
casts that Japan will take the world

lead in biotechnology in the 1990s,

“In 10 years, if what I'm saying is
correct,” Cape says, “I bet we'll

_ have hearings in Congressand adot. ...

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

. the right thing.”

|

NEXT: The role of education




B he United States may

. have lost the VCR

revolution because

industrial managers were

unwilling to invest resources

long enough to make a good

Ton Pas”

idea pay off.

i An MDS80 jet nears completion at 8 McDonnell Dougias plant
" in Long Beach. Calif. Britain invented the iet engine, but

|
|
|

1 U.S. imitators. inciuding McDonnell Douglas. improved o the
: idea and reaped most of the economic benefits—doing to
! Britain what Japan now does to the United States,
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America, the ‘Diminished Giant’
U.S. Dominance in World Marketplace Fades

As Rivals Strengthen,

Fourth of a series

By Stuart Auerbach

Washington Post Staffl Writer

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

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

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

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

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

RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

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

But virtually all the experté'

agree that the era of overwheim-
ing U.S. dominance ¢f the inter-
nationa! economy—an era that
began after World War Il when

much of the rest of the world was
devastated—is over. ‘
“We have come to a divide,” said

University -of California political

scientist john Zysman. “The eco-
nomic changes we are watching
will reshape the international se-
curity system, They are . funda-
mental shifts- of the power rela-
tions among nations.” .

In the United States, these
changes have contributed to se-
rioiis economic dislocation: the -
closing of steel mills and auto
plants, the conversion of the indus-
srial heartland into the Rust Belt, a
loss of millions of manufacturing
jobs. _

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

See COMPETE, A18, Col. 1




US Faces Up to Er’ésian

Of Economic Supremacy

COMPETE, From Al

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

in “the United States by these

changes, the world as a whole is a’
better place. “We have built a world

system where we are now begin-
ning to bring into membership at
the highest levels countries which
25 years ago were in poverty,” said
Henry Nau, professor of political
science and international relations
at George Washington University.

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

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

Many more signs illustrate how |

the United States is no longer the
preeminent player in the world
economy, and how other nations are
coming up:

= In 1950, the United States pro-
duced 40 percent of the world’s
goods and services. By 1980, the

1.8, share had dropped almost by

half, to 22 percent. Meanwhile, Ja-
pan's share climbed from less than
2 percent to about 9 percent, and

Europe's share rose from 21 per-.

cent to almost 30 percent.

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

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

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

The ‘Four Tigers’

' Most surprisingly, at feast to
Americans who were not paying
httention, has been the emergence
of a whole new phalanx of compet-
jtive nations—the “Four Tigers” of

-

the Pacific Rim—”—'Hong Kong, Sin-
gapore, Taiwan and South Korea,
These newly industrialized coun-

, 1 tries (NICs) join Japan, which a gen-
At the same time, many experts -
believe that for all the pain caused

eration ago was considered a devel-
oping -country, as the most vital
growth forces in the world econo-
my. Western Europe, meanwhile, is
going through a period of sluggish

growth, and most Third World na-
tions have grown relatively poorer.

“The real stakes are the wealth

and power of the United States,”

said Stephen S. Cohen, a Berkeley
economist who is codirector with
Zysman of the Berkeley Roundtable
on the International Economy.

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

The country, experts say, will
also have to get used to a greater
dependency on trade with the rest
of the world than ever before, In
1960, sales abroad and U.S. pur-
chases from foreign countries
amounted to just 7 percent of gross

national product. Twenty years lat- .

er, trade accounted for 15 percent
of U.S. GNP. Government officials
estimate that 5.5 million jobs now

depend on exports, and one in four !

|

farm acres produces crops for sale |

abroad,
The decline in both power and

. standard of living is difficult to ac-

cept in this country, which was born
out of the limitless optimism of pi-
oneers who saw the American
dream as one of continued econom-
ic ang social enrichment, said for-
mer deputy {reasury secretary
Ricliard Darman, a former special-
ist in public policy and management
in Harvard University's department
of government. '

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

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

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

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

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

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

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

_ iffs and Trade, established to per-

petuate free trade and make sure
the world economy did not fall prey
to protectionism as it did between
the world wars.

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

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

I war,” said Commerce Undersecre-

tary Bruce Smart.

Nevertheless, he continued, “we
believed our national economic su-
periority was entirely of our own
making, an inalienable right or en-
titlement, rather than a temporary
phenomenon conferred upon us by a
unigue confluence of circumstances

for which we could claim only lim- |

ited responsibility.”

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

" But if the Unite_d States thought :

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

Korea and Taiwan, for instance, |

have achieved success following the

Japanese model: a combination of |
free enterprise and competition |

among domestic producers; heavy !
protectionism to keep foreign goods |
out, -and strong government guid- !

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

of development “state-centered
capitalism.”
“Korea and Taiwan had the ad-

vantage of seeing Japan develop,”

“said Lawrence Krause, a professor

of international relations at the Uni-
versity of California at San Diego.
Singapore Ambassador Tommy

© T.B. Koh pointed out in a speech
© last February that the “Four Ti-
" gers” of Asia supplied 19 percent of

U.S. imports of manufactured goods
in 1980, compared with just 5 per-
cent in 1962.

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

. veloped countries see that the way

to succeed is through closed hotne
markets and export-led growth,”
commented GWU's Nau,

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




{ ‘the realization that retaliation may
‘be the only way to force Japan to”
live up to its new global respons:-:,

A ‘Diminished Giant’ -

" they. are the building biocks of all -
- high technology. Without a strongﬁ

. loses the ability to develop ‘more’

- computers that are wtal for nat:onalj-’

. fears within the administration that
“American high-technology innova- |

. gressive discount pricing in the
. United States—the heart of the

} er,” said Nau. “We may have less

I branch of government; between

-other countries, sonte of which have
| high degrees of education to lower

| living, and among industrialists .

" concerns changes in U.S. laws to
“stop what is seen as other coun-

. larger issues of competitiveness are
* being framed beneath the jockeying
< forstrade legistation.

- west, how much research and de-

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

The current U.S.-Japan battle
over semiconductor trade reflects

hilities.

The Reagan admlmstrahon drew.' _,f_" S
: Iellow of economics at th
: -on Foreign Relations, “Those tfiigs
. never used fo matter. Now that e

the line on semiconductors because

semiconductor industry, a country -
powerful computers and the super-:

defense.”
- Underlying the trade dlSlete are.

U.S. national security is at stake if.
tion is thwarted by Japanese pro-

tectionist policies at home and ag-

semiconductor dispute.

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

“| think the United States has’ got
to recognize that if we can create a .
community of common political val-
ues and economic growth, it will be -
worth it even if it costs us a relative
share of economic and political pow-

power today, but we live in a world
that is more peaceful, more stable,
We live in a better world than the
1930s.” . - ;

“The rest of the world is coming
of age,” said William T, -Archey,”

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

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

business and labor as they try to
define new sets of work rules to
meet heightened competition from
added technological advances and
wages and less opulent standards of
seeking a niche in this new econom-"

ic order of the world, .
In Congress, much of the debate

tries’ unfair trade practices. But the

- 41t depends on how much we in-

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

“and the outlok fo th future. £27,.

The once unquestioned djmamzsm
of the United States in the world
markelplace is being tested as never
before, forcing Americansto

confront dramatic changesin . .
| standard of living, expectahons and ‘

values. This is the fourth of sixth

ariicles expioﬂng these changes..

Succeeding articles will address - .-
“competitiveness” as a political §ssue

“%

. areno longer predommant,

capital,” said C. Michael Aho, senior

>

=

theg

‘matter.”
The concerns stretch beyond

economic vitality to the internation--

al security arena. “As we get less
‘competitive, the burden of. main-
taining the U.S. policy of national
security witl 'get mote onerous on
the economy,” said Cohen, the

‘Berkeley- economist.

National Security Concems

Stephen'Krasne__r, a specialist in
international economics and politics
at Stanford University, -agreed.

“You can’t’ think of ‘the United
“States as the dominant power as it

was in the past,” he said, “That has
to have military “implications. It
‘doesn’t make ‘sense for the United
States to maintain the defénse comi-
mitment it has in a world in 'w}ut':h it
is not the hegemonic power m the
‘West."

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

‘Japan and Eurape were protectmg }

interests that are much more vital
to them than to the Umted States, -
Krasnersaid, .

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

“Can a small island nation IJapan]
that is now militarily ms:gmf:cant
and far removed from the tradition-

‘al power centers prowde at J;;:ast

some of the needed global. 1
ship? Can the United States cq;ug
ue to lead'its alliance systems ﬁﬂdt
goes mcreasmgly into debt 1o,

{ tries that are supposed to. be;ts {pl- _

lowers? Can it-push those co;mt{Jgs
" hard in pursmt of -its.econemie in-,
| .peratives while 1ns13tmg on them_al-
| legiance on issues .of. g!obal snrat-

egy? Can it hold .its, allies togethe;
in.managing the.security sys;gn},mf “
There, is new .pressure: on,dhe
United -States. to . change, to.end
what some see as a complacexgpy
and weakening of the human spirit
and t6 begin to compete fquy in the
new world -environment,. )
Now, Aho said, “we mll see hmsr

| much vibrancy this economy has.” . -

NEXT: Politics of campetztweness”




BY JAMES M. THRESHER—THE WASHINGTON POST -
JKorean workers prepare Hyundais for export to the
lUmted States and Canada. In the United States, the car
|set a t‘urst-year sales record for lmports. .

T irtually all the experts
agree that the era of
- overwhelming U.S.
dommance of the international
economy, which began after -
World War 11, is over.
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A CHANGING BALANCE:
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Lessons of the VCR Revolution
How U.S. Irgdustr)-' Failed to que American Ingenuity Pay Off

Second of a series

By Bovee Rensherger
Wasnmglon Fost sta Weper

The videocassette recorder is an
American invention, conceived in
the 1960s by Ampex and RCA. The
first VCR for home use to reach the
U.5. market, in 1971, was the
American-made Cartri-Vision.

By thie mid-1970s, however, ev-
ery American manufacturer had
indged the VCR a fiop and had left
the business. '

Todav nor one American compa-
ny makes VCRs., Ail of the 13.2 mil-
lior: unirs sold in the United States
. last vear—36.000 every day for a
total of $5.9 billhion—were made in
Japan or horea,

Even RCA. once a proud, patent-
holding pioneer of the new technol-
ogy, is now simplv a middieman,
buying Japanese ¥CRs and reseliing
them under 1ts own label,

The story of the VCR, according
to many experts, illustrates some of
the reasons why American industry
is losing its globai competitiveness.
li chalienges the popuiar notion that
a loss o mnovative capacity lies at

e

'RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

the heart of this country's eroding
economic position. While there is
evidence that American innovation
may have lost some vigor and that
other nations are gaining fast, many
experts believe the United Btates is
still the world leader #m scientific
and technological innovation.
“The problem is not so much with
- American innovation,” said Harvey
Brooks, a specialist in technology
and public policy at Harvard Uni-
versity. “Our scientists and engi-
neers stili lead the world in the
origination of new ideas. The prob-
lem is what happens after that
point.” Where we're falling behind is

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

The VCR is an example. ;

In the early "70s several compa-
nies in the United States, Holland |
and Japan unveiled VCR prototypes
with great fanfare. Industrial-sized

. video recorders were already com-

mon in television studios, and the
key to the home market seemed to
be scaling down size, cost and com-

- plexity of operation. Most of the

problems seemed near solution
when the prototypes were demon-
strated. _

One hitch, it developed, was that
the cassette would record only one
hour of program. Market research
showed that people wanted to get
two hours on a tape, enough to

_record a movie. Cartri-Vision,

named when cassettes were cart-
ridges, was a one-hour machine that
industry analysts say failed for that
reason and because the recorder
came built into a 25-inch TV set,
Despite the Japanese and Dutch
activity it VCR development, the
American firms did not think of

See COMPETE, A10, Col. 1
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themselves as u;voi\'eci i M Impors
tant global competition. 1t was an
msular stance, common i many
U.S. industries. thar would later be
seen as one of the causes of Amer-
.ica’s mounting trade deficit.
“Araund 1974 RCA aborted its

l i‘l-.l Al

VCR project,” said Frank McCann’

of the companv's Consumer Eiec-
tronics Division, now owned by
General Electric. “It seemed clear
the censumer just wouidn’t buy it.
What we didn't appreciate back
then was that the Japanese would
keep working on the VCR.”

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

Patterr of U.S. Reluctance

What would come to be called the
VCR revelution, accounting for an
appreciable share of the U.S.-Japan
trade mibalance, had been won by
the Japanese. The United States
lost, according to many anaivsts,
not because American sclentists
and engineers had abandoned their
heritage of Yankee ingenuity but

because American mndustrial man-
agers were unwiling to invest the

resources to apply that ingenuity
long enough to make a good idea
pay off.

“It’s not as if the United States is
caught by surprise by what the Jap-
anese¢ or anvbodv else is doing”
Brooks said. “Our people know
what's possible. What we've been
surprised by 1s the rapid commer-
cializanon of ideas in Japan.”

Brooks saig a common U.S. pai-
tern is 1O avolé INVesting in new
products that aren’t fairly sure to
return profits guickly and to with-
hold marketing a new advance in an
existing product line as long as its
predecessor 1= seling well, And,
until recently. U.S. companies have
not planned serwousty to compete in
international markets,

Japan, by contras:,
economic dommnance to be a nanor-
al goal, invests long and heavity n
research and deveinpment and de-
votes far more of its best engineer-
ing expertise to sophisticated man-
ufacturing methods.

Such factors have given Japan the
advantage even though its scientific
and technological innovativeness
remain well behind that of the Unit-

‘ed States in all but a few narrow
fields. ‘ )

Althoughi ke United States
spends more in total doilars on re-
search and development (R&D)
than Japan and the next two closest
competitors, West Germany and
France. combined, according to fig-
ures gathered by the National Scr-

" ence Foundation, those competitors
have been increasing their spending
dramatically mn recent vears,

In relation to the size of each
country’s economy. all four coun-
IS are naw nvestng aboul the
same 1IN sCence -Rﬂ(! engmecnng
Tesearch.

holds glohal

TIn twusd the Umitel Stites spent
2.8 percent of i1s gross national
product on R&D, only a modest
tncrease from the 2.6 percent spent
in 1970,

Japan, by contrast, h'as increased
its spending faster. In 1970 1t in-
vested 1.9 percent in R&D, but
climbed steadily to match the Unit-
ed States' 2.8 percent by 1985, the
last year for which figures are avail-

able, West Germany spent 2.1 per- |

cent in 1970 and grew to 2.6 by
1985. France went from 1.9 per-
cent in 1970 to 2.4 percent in 1986,
Many analysts say, however, that
the U.S. figures are misleadingly
high because this country spends
nearly one-third of its R&D money
on military research, a far greater
proportion than is spent by Japan or
West Germany. If military spending
is subtracted for the most current
figures, the United States spends
only 1.9 percent of its GNP on re-
search and development, while Ja-
pan spends 2.6 percent and Vvest
Germany 2.5 percent.
~ Some experts note that it is not
necessary to be the creator of a
marketable idea to make monet
manufacturing the product. “Amer-
icans and especially members of th

- scientific community have exagger-

" search

‘fundamenial

{ ated the purely economic benefits

that flow from leadership at the sci- .
entific frontier,” Stanford economist °

Nathan Rosenberg said.
As the costs of high-tech innova-
tion rise, he said, the economic ad-

vantage goes to the imitator who |

can skip the costs of basic research,
learn from the innovator's mistakes
and come to market quickly with an
improved version of the product.
Britain and the jet engine offer an
older iliustration. Although widely
cited as an example of a major in-
dustrial power that has slid into
global economic impotence and, in
some ways, a declining standard of
living, Britain continues to be one of
the world’s leading scientific inno-

vators—second only to the United

S:ates as an originator of important
technological  ad-
vances.

“When a country falls behind in
competitiveness, the last thing they
fall behind in is innovation,” Har-
vard's Brooks said. “The first thing
is manufacturing and marketing.”

Although Britain invented the jet
engine, U.S. imitators—doing to
Britain what Japan now does to the

United States—reaped most of the -

ecanomic benefits,

Britain's pioneer jet airliner, the
Comet 1, turned out to be a finan-
cial disaster. Only when Boeing and
Dougias picked up-the idea, added
some improvements and manufac-
tured it to higher standards, did jet

_airfiners sweep the world's aviation

market,

What has slipped in the United
States, Rosenberg contends along
with many others, is the ability of
industry to capitalize on “next gen-
eration” unprovements in  good

_ideas. regardless of where the idea

orginated, _
“To a far greater degree than we
once believed.” Rosenberg said. “a
firsi-rate, domestic scienufic re-
capabifity 15 neither suffi-

clen: nor even necessary for eco-
nomic growti.” More crincal is the
sophistication of the nation’s man-
‘ufacturing ability.

‘Different Cultures at Work

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

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

One painfully obvious result, ac- |

cording 1o many, is that while the

i United States still spawns plenty of

brilliant ideas, there are too few
first-rate engineers to design good

' products based on the ideas. And
i when they are designed,

_ those
products often contain many times
more defects than do Japanese
COuRterparis.

“The relatively lower status and
tower pay that have characterized
careers in [U.S.] manufacturing
represent an impediment to attract-
ing first-rate people. Engineering
departments in colleges and univer-
sities have largely ignored the field
until very recently,” a panel of the
National Academy of Engineering
concluded in a 1985 report. “In
sharp contrasts, in both Europe and
Japan the status of technical edu-
cation and of careers in manufac-
turing is higher.”

By having better brains in man-

ufacturing, the Japanese and the

Europeans are able to develop su-

perior manufacturing methods and

technology.

A related difference that yields :

poorer guality American products,
according to a study of computer
manufacturers done jointly by two
experts in technology management,
one an American and the other a
Japanese, is that Japanese engi-

neers move easily back and forth -

between R&D and manufacturing.

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

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

Often a key R&D engineer will
then move with the praduct 10 the
manutacturing division, a step rare
in the United States but part of the
normal career h(!der in many Jap-
anese firms.

Under the Japanese system, ex-
perts in manufacturing technology




| R&D skilis and knowledge in U.S. :

_are free to complete the design in |

accordance with their knowledge of
sophisticated manufacturing meth-

ods. Thev mayv modify the product
design to ensure maore reliable quai-

iy atter manufacture. They may -

even invent new methods ro make
the product. As a result, the Japa-
nese product cap be made more
easily, more cheapiy and with muck
lower risk of defects.

The study was done by D. Elea-
nor Westney of the Massachusetts
Institute of Technology's Sloan
Schooi! of Management and
Kivonori Sakakibara of Hitotsubashi
University in Tokyo.

Other key differences between
the Japanese and American styles of
managing engineering talent, ac-
cording to Westney and Sakakibara,
include:
® Japanese firms invest far more
time and monev in advanced tram-

- ing for their engineers than dc

America  firms, partly  because
thev have littie fear tnat highiv tal-
ented individuale will be hired awas
by rival firms. It is traditional for
Japanese engineers to stay with an
emplover for life. One result 15 that
hundreds are sent abroad to study
for mioniths or vears—ni0st often at
American universities, which many
Japanese regard as the best . high-

technotogy fields. At MIT. tor ex- |

ample. there are more than 100

Japanese engmeers taking classes

al anv given time. Japan's much .

vaunted “fifth generation” computer .

project, in which the countr¥ hopes

to leapfrog American computer

technology, is based largeiy ot in- |

novations borrowed from U.S. com-
puter scientists at MIT.

& While many Japanese engineers |

are soaking up the most advanced

. universities. far fewer American

engineers go to Japan. even to learn
what Japan does best, advanced
manufacturing technology.

» Although engineers evervwhere

often engage n “bootleg research,”

| using company resources Lo pursue -

personal projects on the

side,

American firms try to discourage .
such activities because the eng- '
neers may then leave to exploit
their ideas in new, spinoff entrepre-

neurial firms. Japanese companies
encourage such sideline research,
confident that the engmeers will
stav and turn the new ideas into
vaiuable products for the company.

Another important difterence.
cited by many anaivsts and ilue
trated by the history of the VCR. is
the greater willingness of Japanese
firms to spend money over longer
periods of time to bring a new prod-
uct idea to fruinion, U.S. firms are
often run by professional business
managers, untrained i engineer-
‘ing. who make decisions to nmaxi-
uze short-term profits,

© culture with various products to

In Japan. which has no business
schools, high-techrology firms are
more likely to be run by engineers
who showed management skills and
who have advanced up the corpor-
ate ladder. They plan much further
ahead and are wiliing to forgo short-
term profits for a long-term advan- |
tage.

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

Next Battle: Biotechnology

Electronics has been one of Ja-
pan's oidest arenas of high-tech
competition. One of the newest is
biotechnology, another field pio-
neered chieflv in the United States
and which promises & multibillion-
dollar market supplving medicine
with more effective drugs and di-
agnostic teol: and supplving agri-

enhance crop vields. Japan's ap-
proachk to biotechnology illustrates
what manv scientists see as another
of that nation's advantages—
Japan's method of creating govern-
ment-supported consortiums of pri-
vate corporations.

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

The once unquestioned dynamisn:
of the United States in the world
marketplace is betng tested as never
before, forcing Americans to
confront dramatic changes tn
standard of fiving, expectations and
salues. This is the second of six
articles exploring these changes and
their causes.

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

port for a coherent pational prosd e

gram in this area. .

' While antitrust laws prevent Us. -
' biotech firms from collaborating

and whiie tradition leads many to
pursue their goals apart from fed-
eral labs, Japan's Ministry of Inter-
national Trade and Industry (MITD

has created a consortium of 14 ma- -

jor corporations to collaborate on
biotech. Global domination in bio-
technology 1s an official nationat
goal under one of Japan's 1G-vear
Poenext Generation Projects ™

Howard A. Schoeiderman, vice

.| president for R&D at Monsanto, a

major biotech firm, sees his com-
pany as having to compete not just

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

“Monsanto, du Pont and Eii Lilly
cannot cooperate in biotechnology,”
Schneiderman said- “We must be
competitive, at arm's Jength. Yet
Monsanto must be able to compete
scientifically and commercially in
biotechnology with MITI’s consor-
tium of 14 great companies in bio-
technology and must compete with
Japan’s national commitment to bio-
technology."

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

“No MITI consortium in Japan,
no industrial combine in the U.S. or

. elsewhere can duplicate or compete

with the basic research capabilities

of America's great research univer- .

sities,” Schneiderman said.

While such corporate-university

collaborations are developing, there
1s controversy as to whether indus-
try's need for proprietary secrecy
conflicts with the traditional open-
ness of university research,
‘ Most university-based research
In biotechnologv is funded by fed-
eral grants and some industry lead-
ers, such as Ronald E. Cape, chair-
man of Cetus Corp., a California
biotech firm, worry that spending in
this area has not grown significantly
in several vears. Because Japan's
spending on basic biotech research
is coptinmng to grow, Cape fore-
casts that Japan will take the world
lead in bjotechnology in the 1990s.

“In 10 years, if what I'm saying is
correct,” Cape says, “] bet we'll
have hearings in Congress and a lot
of American industrialists will bitch
and moan about how the Japanese
have done unfair things in trade.
Burt that i1s not the case with bio-
technoiogy. The Japanese are doing

 -the right thing.”

|

NEXT: The role of education
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~ he United States may

have lost the VCR
revolution because

industrial managers were |
. unwilling to invest resources
j long enough to make a good
i idea pav off,
|
|
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D80 jet nears completion at a McDonnell Douglas plant
ong Beach, Calif. Britain invented the iet engine, but

- U8, imitators, inciuding McDonnell Douglas. improved on the
' idea and reaped most of the economic benefits—~doing to

| Britain what Japan now does to the United States,

MISSED OPPORTUNITY
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