
The Varieties of Business Alliances

court to heal' patent-infringe­
ment cases. that has had a era­
matic effect: 70to 80 percent of
such suits are now upheld. up
from 20to 30 percent before.

.~ 1984la.., enabled semicon­
ductor makers to engage in joint
research. A group of electronics
companies then formed a re­
ssacn consortium. tbe l\(1icroe­
!ectronic and Computer Teon­
nology Corporation. A Pentagon
advisory group is supporting the
formation of a semiconductor
consornurn to develop manutac­
turing teclinology and engage in
limited production of chips.

To keep the aerospace Indus­
try competitive, me President's
Office of Science andTech­
nology Policy recommended in
February that American compa­
nies be allowed to collaborate
not only on research for super­
fast aircraft but also on develop­
ment - something antitrust
lawsnow bar.

"There is no hysteria now"
about the aerospace industry'5
competitiveness. said Crawford
F: 'Brubaker. Deputy Assistant
Secretaryof Commerce. "But
given what has happened in
other industries. we don't want it
to happen in this one:' •
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" The Government Tries to Help
Government officials are at­

tempting to limnthe dangers
posed by the prOliferatingties
betweenAmericanand foreign
companies by enacting new
laws and relaxing old ones.

Until a new law was enacted
last year, pharmaceuticalcom­
panies COuldnot sell products
for Clinical testing.or sale abroad
unless the Foodand Drug Ad­
ministration had approved them
for testing or saie in the United
States.That forced such bio­
technologycompanies as
Genentech to license their tech­
nol to foreign companies in­
steadof supplying their prod­
ucts abroad themselves. ··We
now have less need to transfer
technoiogy," said Thomas D.

, Ktley, Genentech's vice presi­
dent for corporate development.

Onceit was virtually impossi­
ble for American semiconductor
companies to protect their mask"
designs- the "negatives" from
Which semiconductors are made

, ....,... from foreign pirates. But new
;laws havesubstantially
strengthened copyright protec­
lion of masks and microcoding,
instructions implanted in semi­
conductors. Combined with the
designation of a special Federal

..-.~-.

Joint Ventures involve the creation Ofan enterprisejolntly
owned by the parent comoarues to develop or manufacture-or
sell particular products often in a particular market. inmllny
American.Japanesejoint ventures, the Americans contributed
the techno.logy,only .tofind themselves discarded when their
Japanese partner had mastered the innovation,

licensing Agreements 'YPicaiiypermitthe licensee to
manufacture and selLaproduct Incorporating the owner's tech­
nology in return torrcyaltypayments. But in electrical power
plant equipment. color television sets, machine tools.etectronic
components and many otherindustries.agreements'havenot
limited licensees to a gil/en market orprcduct appucation.Bytm­
provlng on the technOlogy ilsell, capltallzmp on their tower manu­
facturing costs or applying the technoiogy to new products,
Japanese companies have used the license to becomestrong
competitors in the United States and abroac.

Marketing/Manufacturing/Supply Arrangements
enable a partner to make.crseu ancserv.ce the otnersproducts.
American companies bavf3' ,used these arrancernerus to import
Iow-costrorerpncompcneruscr entire products, and to distribute
Amsncan-rnace products'jhJorelgn markets. Because such al­
liances often involveshariog Americantechnology and design
specifications With the foreign partner,the result has often bee"
one.wayteOhnolpgy transfer.

SLOWLY, painfully, American
managers are learning that
doing business In a global econ­

omy carries enormous dangers along
with opportunities, Having been
burned .by foreign alltances, some
managers, at least, have lost the arro­
gance that made them such easy
prey. The question is whether man­
agers In other industries wtll learn
from their example, or !lave to learn
on their own. . •

DESPITE all the dangers,strate­
gic alliances with foreign com­
panies, Including the Japanese,

seem here to stay. Indeed, even with
the reassessment of ventures going
on, no one expects any significant
slowdownin their formation.

American inventiveness 1s admired
throughout the world, but small com.
pames, which account' for so many
discoveries, -must often tum to for­
e_~gn partners for help in maki ~_
dlstributlng their products - and for
~e capital needed to_~tayalive.

. EveiigJaots; thougfi; wtl"I-oc;;;on"'t"'in"'u"e
to link up with foreign companies.
General Motors, Ford and Chrysler
now import not only components but
entire cars from Asta, 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 discJose vital design or
product information.

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

It costs $50 million to $100million to
bring a new drug to market, so phar­
maceuncat companies: have to mar­
ket it rapidly throughout the world to
recoup the investment.:That requires
strategic alliances; said Henry
Wendt, president and chief executive
of the SmithKJine Beckman Corpora­
tion, which has [oint developmentand
marketing agreements with Boeh-.
ringer Mannheim of West Germany.
Fujisawa of Japan and Wellcome
P.L.e. of Britain.

Similarly. virtually no single com­
pany can afford the billions of dollars
it costs to develop a new commercial
jet - not to mention the $500 million
to $100 million to develop the engines
to power it. For that reason, interna­
tional consortiums have become a
way of life in the aerospace industry.

entrf'into--Japari'--incluae(r-i-requlfe:-'_~__, ..._-.,"" _. -
mem to license their technology'to' In a recent mtervrew, Makoro
Japanese concerns. l Kuroda, a senior official of the Japa-

Even after these laws were re- ,; nese Ministry of.lnternati~nalTrade
laxed, American companies Ire- ,I and Industry, reiterated his Govern­
quently found It <Iifflcull to break Into.1 ment's assertion that Japan bas
the Japanese marketoD their own. :) abandoned all ambitions to become
This has been especially true in SUch!l an independent power in commercial"

--'----_n_' n__M. .c__--:. __ --'----.-.~ .: __ jets. At least publicly. such aerospace
expensive, technologically sophlsti=l companies as Boeing and Pratt &
catec products as telecommumea- Whitney, the jet engine maker, say
tlons equipment and commercial air. the Japanese lack the designand sys­
cran. where the Japanese Govern. tems ability andthe mnovativeness to
ment - like the governments of most threaten American leadership in atr­
countries - plays a big role In deter. ! craft or engines. But privately, indus­
mining which vendor wins an order, I try officials are nervous, said Leslie
As Is stili the case In most countries, ' Denend, a McKinsey consultant
including Japan, sharing technology Whatever their long-term mten­
and production with local companies nons might be, Japanese clout - and
Is a prereqUisite for winning anorder, expertise -Is clearly growing.

Cultural differences have also Boeingwill allow its Japanese part-
made. It Virtually Impossible for Iners to design and produce compo­
American companies to compete on Inentsequal to 25percent of the value
their own In Japan. of the 7J7, the 150·seat, fuel-efflcent

The long·term relationships be. jet that Boeing plans to have In servo
tween supPliers, manufacturers and Ice In the early 1990's. That is about
distributors so valued In Japan hm- twtce the share that the Japanese
der American companies, With acqu» producedof the 200-seat767.
slnons frowned upon In Japan,Amer- I Even if the Japanese pose no rm­
Ican compaoJes have often had little mediate threat to prime contractors
choicebut to team up with a Japanese .' suchas Boeing, they are already tak·
company to break Intothe market ·Ilng business away from American

component suppliers. said David C.
Mowery, an aerospace expert at
Carnegie-Mellen University. Eventu­
ally, they may do the same to the
prime contractors, according to
many experts. .
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.• Gulf and Western Joe. elected as 'a
director J;'Hugh,Liedtke, :chah'rrial1
and chief executive of Pennzoll Co.•
Houston. -- ..:<;}~ .,~;~':,' ----':~..i'i:'::;:' ' .'; .

':'--", <'::",,-- ,;2--;' >,,;;--,"1'

~,:-;,;..::;:,r;:ur':'1;n->.~;' ~H~~"".''''';'''''--';~~·w~~

been part.lcularly'busy. He 'Was caned
OUt. of a meeting' the omer day be­
cause his wife, Judy, was about to
have their flrst baby. Mr. Harris-was
home yesterday. helping care for
their newborn, Francesca. v'Ihts __ is
more interesting" and 'more __ tiring,
than work." he' said; "It's been a re­
markable few months, and this caps
the Whole lot of it,"

NICHOLAS D. KRISTOF
DANIEL F. CUFF

EXECUTniE CHANGES
~Ah1E~rican·" ExJress ,c~ appointed ti~e vicepresideni'~nd nation~l:'sal~s,
'AlanJ.Lipner senior vice president;; .director.

erg DUy corporate tax, I i

apnarel . k

Expanded
Continued From First Business Page

derstanding. Indeed. the S.E.C, said'
that Mr. Belzberg had a similar ar­
r~n~ment with. Bear, Stearns - anda

· similar failure to disclose the _fa"*"
ly's stake.--during Itsvearlier at-. ._............-+--...------..----...-------.....
tempt to acquire Hartmarx, ',.,.:

The memo giVE:S this accountrJn
January 1986. Mr. Belzberg told Mr..
Greenberg that his' family had ac­
qUired4.9 percent. of Hartmarx, and
proposed that Mr. Greenbe .
additional shares of the

· rnaker,to be.held,~aBear,siearns,. eA _ _ . - - " " . . Akron.'OQio,-el~<;tef:l uren,li~~naIIer
account for First City, __ ',', " m.,pex Corp.,- R..;.edwoo~ CIty, Calif, .executive vice"'president: of finance

M " . . . appomted Charles A.Steinberg chair-..': . .' "d'
f. Belzbergsaid he would protect man, succeedingArthur H. Hausman andplanm~g, ~u~~ee,mg James ~.

Bear•. Steams, against any loss ,by _who isretiring.:Replacing Mr, Stein~ IGlass, who IS renrmg, It also name(t~
agr~eIDg to bUy th~ stock backlater, -; berg as president and chtef executive ..J?hn M",.Ross. general counsel; and
Mr. Greenberg said that he thought is Max Mitchell, i vlcepresident,.tosucceedFre.d~lckS.
suchan arrangement would maxe . I Mvpr.c:, aI.c:o. retirtna; ., ~"-".. ' ~,,;:

Belzbergs the beneficial cwner of that
stock, and suggested that Mr~' Belz­
berg check wlthhis lawyer before'
proceeding. • .",'

· ,Three hours later. after talkingto ..-

~~dl~;ze~~.MJ~:e~~:~gtl;~~l~tb~~~ . . i . • •.... ...,...... .. .•• •..•• ...••. «,(; 11
Er~I~~~~i~::H~~i~tr:~!i:_ .SenateDemocratsS~~k.;i;.. •... ~.
then bought up 90.000 shares fora.. .'. •••• ..•.•.•.•••.. ....... •.•••.•••...••• '. .' •.•.• •••. .·..'./i· .•.. l
~t~~g ~;~~~z~:~:s:r;.~~tpu~1~:~t~ New iRulesDnMergersJ:".: .·..1
~:n:;~~~m~rollg •••,'.'. •.•.. ;, ..' .' •••. . , ••...• " ....••.••..·.t .: ' .' . .',.. ...•.... '.. ...••.•. •.••••..•.•. c-";""'.~"~-';! ··;i~ ..1

.On Ma!ch 4; Mr. Belzberg and the' Co.ntlllued F;rolt\F,I... t B~ih",SS Page trol of th~comp~ny,. '. "'."'; '. ' .'/i' 'oF\' \1
vice chairman of ,Hartmarx agreed... · guished in large part because they." '1Prohlbitlnw· greenmall;';-10 whIch, ."
tentatively. thatHartmarx wouldbuy lacked the support of the senate . acompany trIe~to fend .off.ahostile j

•back the 4c.9 percent stake.'- and on. Democratic leadership•.particularly takeover.by buymg back Its st""~,,ata'
~'March4"Mr. GrE!enberg.oogain-,sell- Mr~Proxmire;.,,'!' . ,. <: :~""",,'. ",,~~ :'-pre~l~~ov,er.~T~~~rk,~~pnce·:·.,':--'i, \,. ~
~,inghis Hartman:,sto~kv-B'ythet~llle "The chairman'ablll will be ,the", '-'. 9Clostngthe so:.~aned 13-Dwindow;.: , :~-
1the buyback w~stlfficlany announced o,nly,vehl.cle fo~!ai1y.takeover Iegisla-. which requires thatanyone ,whobuys ·1
,March.}7i.Mr."qre~nb;E!rghado' llqui- non mth:l~ sess~~n;.":;.t. senior Banking 5 .percent or more :of:'a company's
i dated hts.stake., .. ':' ..':., .' Committeeaideisaid.,"",:.,:,·.···c,~/.. stcckreport the purchas¢'withinJO
I Although that account.w:;.t.s, based. . f()rthisreason, ~r. Proxmire'a'ap-' ,days"arid specifYfuture'inteJ?,tions· to
\on~estimQ~y .trom Mr .. Greenberg, proach has been awaited with consid- ., .' the securmes and-Exchange ~om'migL',
land:: Mr...Be~be1rg,Mr., Greenberg' erable expec~at~on·~.aO(~sorrietrepi~' ·'sioo. TheProxmire;'proposalwould
!strongly demed. several key asser" ,dation __ by w:alt Street, .and espe- . reduce the threshold to 3 perCent. and '.
Itl~?S ~ttrIbuted,tCJ ~~ ~elzberg.",' ", . clal,lY,by tl1e .Se~~ri~ies Industry,.As~ req1;Jire disclo~ure. by the: close of
~ . Its wrong,; \Vrong,~ro~g;; MJ·. soclCitlOn,·whlch..,lS likely·.to mount a: busmess,onthenexttradingday,-'
~ Greenberg said last mght.. ' Marc strong lobbying effort against the tjLengtheningthe period lil •h' h'
: Belzberg'.never suggested that,! buy· proposals... :.. .,.. . tender offer must be kept ope~:~35
: for my own account. I d"ln t buy QuickAction ExPected • business days from 20 .' •
i Hartm~rx:for·any Bear, Stearnsin-.'· ."j' ',' .... -, .. ' .'. .. '....•.. ;~
vestmeotaccount 1didn'(know they" . Mr.; Proxmir~ signaled his ·inten- :, :I)Sharp,ly· restricting '~'creeping::

'had 4.9 percent. I didn't know. any- lIon to move th~ bill swiftly today by .tender offers" - the purchase of
; thing 'about the buyback agreement. scheduling seyeral h~arings later this . s~ piecemeal,.in. the open '.' market
:And ,if the document s.ays that, .it's a II!'0nth. Hesal4·fhe bIllw~lUld be con-·· ,rather than', the .;announcement of, a '
i typographical errOl'. It·s completely' sldered by the full commIttee in mid, tender offer to .all shareholders•. The
:wrong.. We're not inv.olved" in: this' JUly. .:,! .... '.' '. . b111 proposes that once a bidder con~"
:we're not.·, implicated in any way~':perhapsthe~ost strikingfeaty.e of.· trois 15 percent of a .corporation, a
·~e've been ch~rged,with n() wrongdo~ the Proxmire ,~m; is:, -its.attempt to: t~nder offer mus~ ~.e ,Il),adefor ,~c;ldi-'
mg. I never bought Hartmarx stock' deter corporate: raiders; Investments' tlonal purchaseg, ,...... ',>. '.
for them that wasn't subject to a put! bankers..an~ o~ers· from. "putting. . Increl;\~in~ the ma~imu~ c~minal
callagreement.H , ..•.. ,'. compames.Intoi play,'.' ,Which :some- flOes for mSldertradlOg ..vlolatlons to

The agreement Mt; Greenberg re-.· times forces mfUlagersto buy b.ack' ~1 milliClI?- from $lOO,OOO,~and the ml:!-x~:'­
ferred towas between himelfandMr; st~ckfrom the ~aiders at a premium l~UIl1 pt:l;;on terms to ten,yea~s from'

,Belzberg, dated Jan. 17, 1986; and price. The propgsed legislation uses a fIve. . d. .
\covering' Hartmarx purchases Mr..; n~":lber,of.d~vlces to makeit I1U)re ~Rest~lctm~ th8-.;~~e,of so-called
~ Greenberg', mac1e'.earlier· in:· the dlfflCUlt ,fo~,~ t~ese . i~vestors,.'and ,pOIson plll~.- provl~lons.that fo~ter
~ month. Under the: agreement~, Mr; ?thers to act together wlthouqlisclos~ accumulations of huge, ,.amounts·of
, Belzberg agreed to bear the financial 109 that fact. , . .. debt or otherwise make a takeover·
risk of 118.400 shares of. Hartmarx '!'he proposal also .recommends exce~slvelycostly,·,. .. .•
stock Mr. Greenberg had bought. these step",. ., ." , In mtroducm~ the takeover leglsla­
Those shares, added to the Belzberg .. I)For~lddlOg pompani~s that are tlon; senator.Riegle stressedthatJt
holdings at the. time were what takeover targets to give "golden was a product of compromise,and
brought the Belzbergs to th-~ 49per-: parachutes" ~i large severance, bo- that none "of the·sponsors are ,corp­

:cent limit. .. '. . nuses,- to execl;ltives if they los~ con- p~etely satisfied.?~tth ~e ~ont~.nts. '.' ;

'-"··:'~·ccLisatl.oft;':·';;~;o:"f~~~~k~~~r~~~(;:p;~'F'~~':~~¢:f;;:
NewYork.:! ,.

Mr. Harris, his successor at Mer­
gan Grenfell, is a!Briton who has been
in the New York pffice for nearly two
years. Morgan Grenfell also named
as managing directors Gregory T.K
Hsu, 40; Colin L; MacVeagh, 39,and
NeilA.O'Hara,34.. .'

i Morgan Grenf~lI's parent' in Lon­
don has, been entangled in-the.Iinan­
cial scandal- surrounding one. of its

'(;
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Growing computer software sales
are forcing universities to rethink
their copyright and patent policies

By IVAfISPETERSON

Ilem: A!, a cowse assignmenl and using a
university's sop'bisticaled compuler
graphicS syslem, three students create a
short animaled film.Thefilm wins a.pres­
tigious international award, and the stu­
dents receive lucrative offers from wrious
movie companies. But the question of who
holds the film's copyrighl- the students
or Ibe w,iversity-stalls possible deals.

Item: A computer science professor de­
velops a clever computer program that a
French company wants 10use for research
purposes, University officials claim thai
the protessor bas no right to sell or even
live the software to the company withoul
permission from the university.

Item: A graduate student writes a com­
puter program as part of a large, ongoing
research project. He copyrights the pro­
gram and refuses 10 let other researchers
In Ibe department run the software until
they agneeto pay him a lee for its use.

Item: A "earn of faculty members and stalf
programmers puts togelher a computer
program for handling library loans and
other functions. The program is so suc­
cessful ~Ilat several dozen copies j1J'e sold
to other libraries. Thousands 01 dollars
accumulate In a bank account while the
universil)' tries to establish a· policy lor
handling the twin questions of computer
software ownership and the division of
royalties.

These incidents, all 01 which have ac­
tually occurred at universities in the
United States, reDect some of the sticky
copyright issues now befuddling univer­
sity administrators, laculty, stall and stu­
dents, Universities are starting to review
their "intellectual-property" policies,
covering everything Irom copyrighted
textbooks 10 patented Inventions. to see
where computer software fits in.

The real issue is money. 1hlditionally,
universities have allowed faculty mem­
bers who write books and create .works 01
art to hold the copyright and keep any
money earned from sales. On the other
band, most universities already enforce
patent policies that call lor a share 01in­
come frominventions.

The debate stems from a 1980 lederal
law that says computersoftware should be
protected by copyright rather than bY pat­
ent. Many university administrators, not­
Ing the. lncreasing potential commercial
value of software developed at univer­
sities, want to treat computer programs
like inventions. In opposition, some pro­
lessors 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
mailer. Historically, there wasn't much
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 01
Illinois at Urbana-Champaign, where
software development has a long history.
These and a lew other institutions already
have policies In place or are about to im­
plement new policies. In manycases, the
policies took years to develop. Bitter ar­
guments often·punctuated discussions.

OiJe of the more contentious issues Is
the concept 01"work for hire." Employees
01a business usually must agree as a con­
dition 01 employment to assign to the
company all copyrights and patents. Even
without a signed agreement, companies
automatically own the copyright U the
work is done on company lime and with
company resources.

The response of universities to this
Issue basbeen mixed. Some university 01­
ficials argue that ev.erything that takes
place at a university Isproperly ·work lor
hire" and really belongs to the Institution.
At a few universities, officials see the
iioftware copyright debate as a chance to
gain greater control over everything tMt
faculty and staff produce.

Others contend that universities are not
like businesses. They say that a univer­
sity's mission Is the generation and dis­
semination 01knowledge.A greedy admin­
istration and an overly restrictive
copyrightor patent policy can Impede this
function. It can also poison the almo-

•
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~__ -" sphere on A university campus.
.. Several universities are actually head-

ing completely away from the work-for-
hire concept Some policies allow not only
faculty but even staff hired to write spe­
cific computer programs to collect-as
much as 60 percent of the income from
marketed software. although the univer­
sity holds the copyright. -

"There are arguments on both sides of
that issue," says ThomasK. Wunderlich.
assoctate dean of research at Brown Uni­
versity in Providence, RJ. "We're leaning
toward a nondiscriminatory policy that
says we'll treat faculty. stalf and students
alike. Uthere's going to be money made,
then th...re wiD be sharing whether within
the COmputer science department or
wUhinUlecomputercenter itself."

"This Is a new form of incentive within
the academic institution," says Hawkins,
·where:ndifferent sense ofcommunitycan
be created." .

Most untverslty software policies. how­
ever.don't go this far.Moreoften,iffacuJty
or staff are hired or aSsigned time to write
a progn,m 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 diUerent
scenarios under which creators can de­
velop something," saysCMU's Richard M.
Stem. The CMU documenllncludes an in­
tricate flowchart showing all the diUerimt.
possibilities.

Software itseUalso covers a broadspec­
trum of creations - from "computer.
course"",...e," which Is often lillie more
than a video textbook, to programs that
run scientific instruments and collect
data. AI.., included are operating systems
for computers and microcode, whleh con­
verts cOllllmands in a programming Ian­
guageiinto instructions In a: ml- .
croprocessorchip. Some unlversities have
chosen 10 divide software Into two or
more ca1egories, depending on whether
the ,.,ftware Is more like a book or a pat­
entable IIOvention.

Anothl... stieking point Is the definltlon
of "substantlal use of university re­
sources" in deciding whether a university
holds a copyright. Brown Unlversity, in Its
proposed policy, takes a liberal approach.
In genenll, unless the unlversity's large
"mainframe" computer Is used exten­
sively, the programmer holds the
copyrighl. 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 IJOftware
producedl for the project.

"lbere are concernS about use 01 uni­
versity facilities," says Wunderlieh, "but
you can't police everything." The task be­
comes O1rerwheimlng with the prolUera­
tion 01 computers on campuses. "People
use compuiers the way they would turn on
a light switch," says Henry A. Scarton, a

•
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scenario In detail." He adds, "I think it
would be loolish to try to do something
like that."

Although a lew universities have intel­
Iectual-property policies that Inelude
computer software, most are just starling
to wrestle with the problem. And new is·
sues keep coming up.

"I don'ttbink the debate on this is over:
says Searlon. "If anYthing, it's only begin­
ning." Rensselaer' Polytechnic Institute
started debating the Issue several years
ago but still has no policy. Now,a laculty .
committee has proposed that a modified
version 01 CMtrs policy be implemented,
"CMUdid a very nice job: says Searton,
"but their policy is a little bulky.Wetried to
streamline ita little bit."

Although policies like those at CMU and
Stanford University are bei ng 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 Institute of Technology and
Stanford, which have had patent and
copyright policies lor years, are tinkering
with their schemes. Commenting on OSlfs
recently adopted "interim policy," James
B. WilkenS 01 OSlfs patent and copyright
office says. "This field is sufficiently com- '
plex that in two years we probabfy will lind
that we want to make a lewchanges."

"The main point is that if you adopt a
policy that alienates the original authors
(of a c:opyrightable piece of work) ," says
Mapother. "the property that you claim is
largely without value." 0

I
i
f
f

Three students at Ohio State University lastyearwon severaltop intemationalawards {or
their three-minute,computer-onimated film-Snoot andMurtly_·However,determining
who owns the sottuare that generated the images and who benefits from any proceeds
from itssale turns outto be 0 very difficult question to resolve, Now OSUhas a copyn,ht
policy that in the future may help settle such disputes.

mechanical engineer at Rensselaer
Polytechnk Institute in Thoy, N,V. "Using a
computer is like having a pencil,"

Neverth"'ess, CMU, in a quest lor preci­
lion,ls one, university that has tried to put
a dollar figure on "substantial use," In
CMtr. poIil:y,"extensive" use 01university
lacilities means that the programmer
would have,had to spend more than 55,000
to buy or lease equipment and services
limilar to those Used at the university,

Wary 611>otentialaccounting problems,
other schools have ineluded a "substantial
use" ela ....e but have chosen to leave it
undefined. At the Virginia Polytechnic In­
stilute and State University (VPI) in
Blacksburg, a special committee settles
the matter.

Another touchy issue concerns the role
01 graduat" and undergraduate students,
At places lill<e Ohio State University (OSlJ)
In Columbus, the school has strongly
championed students' rights by encourag­
ing studenls to copyright their worlt, In­
eluding elass assignments and disserta­
tions. In general, a student's worl< belongs
to the student, unless the student has been
hired lor a specific project or makes ex'
tensive use 01university lacilities. programming: says Kinzel, "the inability

Not all universities lollow this ap- to be assured access to programs lor fu­
proach, partly because 01 differences in ture development has a signilicant damp­
state laws governing contracts and related ing effect."
mailers. VPllawyers recently studied the Several new and proposed intel­
question as it applies in Virginia and con- lectual-property policies now trY to cir­
eluded that a submitted elass assignment, cumvent such problems. At Illinois, lor
for instance, becomes the property of the example, users, to get access to major unl­

. professor involved. Students also cannot versity facillties, in effect agree to give the
claim a share in any university software university a royalty-free license to use,
they helped to devela'" unless the proles- within the university, any software devel­
sort in a written agreement,decides to give oped 'using the facilities.
them a percentage of any royalties. However, 'the best way to overcome

The ownership of work done by stu- these and other potential copyright prob­
dents is a tricky question, says 05trs Gary lems is to come to some agreement before
L. Kinzel, who discussed the problem at a project starts. "Contrary to all the good
a.recent me.,ting in Boston on computers old academic traditions: says Dillon E.
In engineering. "Students rarely work on Mapother, associate vice chancellor lor
a significar't piece of software without research at Illinois, "there are certain
major supervision from a faculty areas where you've got to put things in
member: he says, "although the faculty writing if you want to avoid trouble,"
member mayor may not actually' write ' "Potential conflicts can be avoided if
part of the code." reasonable written agreements are made

In his paper, Kinzel gives an example of with students prior to any software devel­
what could happen: "An adviser works opment effort: says Kinzel. "Presumably,
with a student for several years and pre- an important aspect otany such agree­
vides many of the, ideas for a software rnent would be that the university should
package. The adviser may also aJ'range for . have use of any software developed and
computersupp6rt, financial support this use should include the right to modify
through a teaching assistantship and ad- the source code."
vice on the program development. At the More and more faculty members are
end of the project, the student may decide taking this approach, not only with stu­
he would like to start a company based on dents but also in dealing with a univer­
the program. He can then copyright the sity's administration. The eMU policy, in
program and deny the university access to fact, states that because "it js frequently
the source code, Technically, the student difficult to meaningfully assess risks. re­
is within his rights because he alone did sources and potential rewards. negotiated
most of the actual programming." agreements are to be encouraged

Ol.course, because a copyright covers whenever possible."
only the expression of an idea and not the "The purpose of a policy is to establish
idea itself - the professor is free to work the ground rules and toset the defaults .......
with anotherstudent to redo the program in a sense, the starting point for negotla­
from scratch. "However. with research ttons," says eMU's Stern. "We never really
that is highly associated with computer attempted to consider every possible
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The Ne,v Cutting Edge
In Factories: Education
lT6rkers Lacking Math Skill Fear for lobs

imal points. "A long time ago at
school, I 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, Frye 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 in math
skills, signaling trouble in the

See COMPETE, AJ4. Col. 1
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YPSILANTI, Mich.-Lavest­
er Frye works at an assembly
table eight hours a day building
automobile horns, setting a met­
al plate on a metal dish with one
hand, adding a tiny ring with the
other.

In the 22 years he has worked
at the Ford Motor Co., it never

Thirdofa series

By Barbara Vobeida
Waslllll~'11)1j Pos1 SLlf!Wril\'r

reallv has mattered that he
didn': 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 fee! ner­
vous and unprepared, and when
he looked at the charts he would
be expected to keep under the
new system. he was even more
troubled by what he saw: dec-
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Education: Factories' Cutting Edge
COMPETE, From Al

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-s-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 isour 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
ployes 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
lar 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," said Harley Shaiken,
a. professor who specializes in work and technology at
the University of California at San Diego.

Ford's efforts to improve productivity are typical of
many employers: the company is automating, introduc­
ing more sophisticated quality control and enhancing
employe participation in management. And in the low­
slung, red-brick building that houses the Ford plant
here, there is plenty of evidence that a 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 you could
read or write a little bit, you could get a job," he said of
the booming postwar period when he was hired. "Now
there'sso much change ... . "

Walker inspects the valves on shock absorbers that
will 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 school
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 their 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.

"I want to be prepared when it gets here." 55-year­
old Daniel Hughes said of the new technology.

Hilton H. Schaarschrnidt, who uses a computer to
distribute automobile parts to be assembled by other
workers, summed up his choices after more than two
decades in the factory. "If I can't work the computer,
someone else can; I would be back out on the [assem­
bly] line," he said. "I 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 critical in reviving the nation's
standing in the world economy. Many believe that the
next 10 or 15 years will be the period of the most in­
tense global competition.

"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 failure in basic education in 1987 will be extreme­
ly 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
skills 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 un­
derachieving nation and our curriculum is helping to
create a nation of underachievers," according to the
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ducation matters in this

1i ~ew global race because
. .J the work force matters,

more than machinery, more than
capital, more than technology. PO"

Lavester Frye. who assembles automobile horns, will be
expected to keep statistical charts once Ford Motor Co.
phases in a new quality control system, and hi. ability
·to put a decimal point in the right place will be crucial.

To remedy educational deficiencies, Walker. left, and Frye
volunteered to take free courses in computers, basic
reading and math to prepare for a high school equivalency



Les Walker inspects valves on shock absorbers for
bumpers. When a system of "statistical process control"
to detect and correct manufacturing defects is
introduced. he will need to learn new math skills,

Second International Mathematics Study, released this
year.

While most experts put heavy emphasis on education
as a competitive strategy, there is a minority viewpoint.
based primarily on productivity statistics, that plays
down education asa factor.

"1 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
sultan! 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 labor-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 rind economics, agrees that education is over­
rated as a factor in competitiveness. He asserts that
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most newly created employment in this country re­
-quires relatively low-level skills in service sector jobs.
such as clerical work or jobs in the electronics compon­
ent industry. 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 ...
[but] 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 ill a new Mazda plant in Flat Rock, Mich., say
they havea very clear idea of how education can make a
difference.

They want their new employes 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 "
management philosophy modeled on the japanese con­
cept of kaizen, roughly translated as "improvement.'
That means that every employe, executive to custodi­
art, 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 facility. "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 is overseeing an extraordinary effort to
create a work force-mostly American-that matches
the japanese philosophy. In preparation for its assembly
line 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 unquestioned dynamism of the United States
in ihe world marketplace isbeing tested as never before,
forcing Americans toconfront dramatic changes in
standardOfliving, expectations and values. This is the
thirdofsix articles expwring thesechanges. Succeeding
articles willaddress lheproblem of world trade, the
debate over "competitiveness" in the political arenaand
the overall outJook for thefuture.
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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 waspaid 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, -a
spokesman for American Crystal Sugar Co. in Moor­
head, Minn.

As his company added computerized testing equip­
ment to its sugar manufacturing process, it became
clear that some employes were unable to read and write
and could not be trained without remedial courses. But
fewer than two dozen employes signed up for the liter.
acy classes the company began offering. "It takes a
pretty big person to say, 'I have to learn to read,' " Dil­
Ion said.

Fighting U.S. Functional Illiteracy
"Functional illiteracy" among American adults often

is cited as one of the biggest obstaclesin the nation's
efforts to improve productivity. While 95 peroent ,of
young adults are literate, there are large numbers who
fail 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 personnel for the
Polaroid Corp.. said his company became aware of the
literacy problem years ago when a 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 employe to demon- ,
strate how he was cutting film into sections, he found
that the worker couldn't read a tape measure and was
throwing away large sheets of film thatcould have been
cut into usable pieces. The supervisor, eventually dis­
covered that other workers Jackedsimilar basic skills,
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Polaroid has introduced literacy programs, also aimed
at preparing workers to participate morein problem-sole­
ing on the production line. "We believe the people closest
to the problem are in the best position to understand
what went wrong," Fronzaglia said, "People who don't
have [basic] skills may repeat the same error."

Aside from the challenge of retraining those on the
job, 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 to several
recent studies.

A report by the National Alliance of Business warns
of the dramatic change in the worker 1'00] looming
ahead over the next 10 to 15 years.

"Most striking will be the growth of less-well-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 total
number of youth of working age will decline. The aum­
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. "No [econom­
ic] sector can afford a growing underclass that cannot
get or keep jobs .... "

Despite the dismal predictions, economist Choate
and many others argue that the immediate challenge is
preparing those already on the job for the changing
workplace. "Most of us still think education is for kids:'
he said, "(but] it's today's adults that face the intense
competition." It is their performance that will deter­
minecompetitive 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 fellow 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 newworld, economic order
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iran managers: educators (Ire 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 COMl't:TE, At2, Col. t
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peared and middle-class living standards
have declined in many comrnunitles.

On the surface. the debate is about eco­
nomics, but its roots are in the nation's su­
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-
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Ex-steelworker Larry Prlsbylla dines with his wife, Laura, and children, Sara, 2, Mich.e~ 1~ .

"No more work scheduled."
At first, he didn't believe it was over.

Each month brought fresh rumors that he
and his buddies were about to he called
back. For six months, his union and ROVe-rIl­

rnent benefits paid 80 percent of his $12 an
hour paycheck.. When his benefits ran out,
Larry Prishylla was still waiting. One day.
Laura Prisbyllacarne home from her job as a
secretary at Pittsburgh National Bank to
learn, again, that her husband had heard
encouraging grapevine rumors. Bynow, the
talk sounded hollow even to Larry.

"I just looked at him and said: Listen to
yourself!" Laura Prishylla said. "Wake up!
It's finished1lt's time to do something else."

Laura Prisbylla's warning to her husband
sounds remarkably like those issuing across
the country from business 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 h:1S become its leading debt­
or, foreign competition has humbled Amer­
ica's mightiest companies, hundreds of thou­
sands of manufacturing jobs have disnp-

RUDE AWAKENINGS
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Brawn Forged Into Brain
Muscles of Steel Atrophied, Pittsburgh Turns te Services

Firstofa series-----_. ._--_.
By Dale Hussakoff
W",IHlll<tontl'n<ISl:lffWritl'r

~----~

PITTSIlURGII·~-Whell Larry Prisbvlla
finished high school in 1972 and traded in
childhood dreams of becoming a teacher for
a life as a steelworker, he thought it would
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 huilt the region, won the
wars, secured his future. And it paid as well
as johsreserved 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 his shop:

II ~--~.~~~-~~.~_.
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But IItransition"· 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 values and habits.

Because the transformation is still under way. a
traveler here has something of an archeologist's view:
a new civilization being planted atop an old one.

On the city's eastern end, an idled Jones & Laughlin
Q&L) steel plant is being bulldozed to make way for"
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 dozens­
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. Steel headquar­
ters, are now occupied by Mellon Bank, a leader in the
expanding service sector. Steel employed 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 museu­
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 6; nationally it
is 1 in 5.)

Change has not come easily. The five-county area
lost 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.

An Unusual McDonald's-1t Was Closed
The new jobs generally have not gone to tbose 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
technical schools, hoping to train for the new era. A
Mellon Bank vice president said 50 people. at least 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 idled National Tube Works, has the dubious
distinction of being home to one of the few
McDonald's ever to close down. (Mclronald's savs it
was "relocated.") The fallen Golden Arches outlet.
near two shuttered department stores, is being
turned into a state unemployment office.

"It's very painful and ugly. There's nothing pleasant
about it." stlid Thomas C. Graham, president of IJSX
Corp., the renamed U.S. Steel. Graham's industry ;)r~d

its unions mc widely blamed for choices that fO:';'I':'!'d
the current devastation. "Transition i", a skw nro-

I cess," Grnh.uu said.
When Larry Prrsbylla began lookiuu for work ill

Treasury Secretary Richard G. Darman
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 Prisbylla and his city began
years earlier than the rest of the country.

At 28, 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 permanent
dislocation. He opted for the first and spent four dif­
ficult years getting there, an experience that em­
bodies lessons for the nation.

His city, former steelmaking capital of the world. is
in the midst of a painful process of adaptation to the
new economic order-one in which manufacturing is
less importanf.Twhile more resources go to services
and "knowledge'..industries.

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

Ex-steelworker Larry Prisbylla, above,
suburban Pittsburgh. Below right. al work in new
profession, he checks on Daniel Marlin at Mercy Hospital
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or become resigned to a life of dislocation. He optedL
arry Prisbylla faced a stark choice: Accept the end of

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

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 hut a high school dipio­
rna and nine years 111 a mill. "I was a dime a dozen," he
saif;. Ile applied for 50 jobs, with no results.

lie had insulated gas and water lines tor U.S. Steel
so he applied to be an insulator. But he got nowhere
because h« had no experience on equipment used out­
side the mill. He also had driven trucks at the Clairton
Works so he applied to be a truck driver. but lost Out
because he hadn't driven on roads outside the mill.

Prisbylia came to see the mill as a trap. Like-many
of his generation, he said, he had never wanted to
work there but took the job for the money-among
the highest manufacturing wages of any union, ac­
cepted by management as a price of labor peace.
"Once you were in, you made as much as any college
graduate," Prisbylla 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 to give up."

Just having "steelworker" on his resume alter 1981
was a drawback: Employers assumed he would quit at
the first chance to return to the mill and higher
wages. Prisbylla's only break occurred when lin 11
p.m-to-? a.rn. 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 at his Clairton wage. He
doesn't recall thinking that the job was beneath him;
after 50 rejections, he thought maybe this was his
place.

College Provides a Turning Point
"Yle didn't know what his abilities were," Lalli;'!

Prisbylla said. "All he'd done since high school was
work in the mill."

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

The Prisbyllas' visions of life in the middle cia"
were fading. Plans to have more children were de­
ferreel indefinitely (Laura has a SOil from an earlier
marriage). In late 1982, their mortgage and utilit.
bills swallowed most of their monthly earnings. (They
had bought a house-at 161/ 2 percent interest. tw.:
months before Larry's layoff-in Pittsburgh's South
Hills, a working-class neighborhood being taken over
by young professionals.) They looked to their mother,
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 Prisbylla later wa'
hired as a janitor at the church Larry and Laura nt­
tenet



Page 4

Many of those better off acted unconcerned, Laura
Prisbylla said, as if steelworkers somehow had
brought it on themselves, She solicited United War
contributions in her department at the bank and took
it personally when people didn't Rive generously in
the face of such widespread dislocation.

The turning point carne in a public service ;}ll~

nouncement that flashed across Larrv Prisbvlla's tele­
vision screen in the fall of 1983, during Pittsburgh's
peak unemployment of 14.8 percent. It said the COF1­

munity College of Allegheny County would retrain
laid-off workers fret, The county government and
several private sources would pick up the tab.

The announcement ran for only a week on televi­
·SJOti and ill newspapers, but almost 13,000 laid-off
workers (one-eighth of the unemployed population)
called the college, Larry Prisbylla was one of them,

After thinking over his future, the former steel­
worker decided to trv to become :t' nurse. "My firs:
concern \\';\S ,lob security, so I S<lW t\VO ways to go ill

ht1~hurgi.;--Il(';Il,h au-: ,<;j11pilii'l".'-i," iw f('Glli(',:. '.J!
Ir\ok',>( like ;:;1 tl1Ck,·t:~:i·.·;\i schoo)..., Wt'l·e pll~hh:..:

compuu-r-. '."> J picke-d Ik' IWillt:) iudustrv. We'Vt'l!f;'

:.:1 tnc-sr- 11O':ij!<d~',. wer« world-renowned for orval:
lr;,Il:"'l/;j!l!:-:.. h seemed Iit«: UurSlllj..' wuuld jnvc' BI'- jill~

.. - ,
Of OP!IOil.",,·

Cambilllg pVt'ryttllllg 011 ;": career !lC·h;H!Il'i f'\'(·,i

started. he quit the hard-won dish washing job, making
Laura the sole breadwinner. "A lot of guys had trouble
doing that, bllt I just told everybody: She's taking cere
of me," They gave up all frills, including Christmas
presents, Larry studied almost every night until
11 :30 with six fellow students, struggling to take III

chemistry, anatomy and physiology after being out of
school 10 vears. His first~semester grades amazed
him: a perfect 4.0.

I
Soon after, the Prisbvllas decided to have a babv,

Sara Prisbylla was born as Larry finished Nursing It.

1

Laura, who had wanted to stay home with Sara, in­
stead returned to work in six weeks to keep her pav
checks coming. Their mothers took on the davtimv
child care.

I When Larry Prisbylla graduated last spring a:-, c.
registered nurse, hospitals throughout the area came
to interview him end his classmates before they could
even apply for jobs, a testament to the value of their
education, "They would pump your hand end shove en
application into it. What a switch!" Larry said. "1 told
Laura I would've loved to turn down the first five or
six, just to Ret beck at all the people who turned me
down. just to see how it felt"

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 year, about
the same as he was getting in the mill on Christmas
Eve 1981.

Larry Prisbylla's story is a rare one-few former
steelworkers land service-industry jobs at their old
pay-but his experience says much about Pitts­
burgh's shifting values end the price of economic
change,

The new jobs that pay well-in finance, health end
high technology-generally require advanced de­
grees; at the least, high school pius 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 Mellon Bank at wages about one­
third lower then 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
dey of his layoff: "There's no easy job anymore when
you get out of high school. You have to know exactly
whet you want to do because there's nothing to fall
beck on to support a family. That's gene.'
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Twice a,week Prtsbvlla attends community college at
night to keep pace with changes in nursing. Education
was 8 key to regaining employment after being laid off.

For Lack 4)1 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 still proclaims to an empty parking
lot: "Help Curb Imported Steel." There, the Man Val­
lev Unemployed Committee-organizing arm of laid­
orr steelworkers whose slogan is, "If you think the
system is working, ask someone who isn't"-held a
meetmg of workers who had been denied federal reo
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 unemployed. but most were working
part-time or full-time for much lower pay. Most said
they warned to he retrained. But without extra assist­
ant-c. tnev couldn't afford to SlOP work to be retrained
because their famines needed two paychecks to pay
the bills. Some triedretrainmg, only ~o find no jobs at
th- other end.

Here is what has become of a sample of them:
'Tom Buck, 31, laid off 1982. as a t091 and die maker

;I( S: 10.50 nn hour. I](',W a computer programmer at $7
an hour: ROil janicki, :n, laid off 198£ <It $10..:)i"1 ,II)

hour as a pipe inspector. new working ~ix months a year
as a bakorv production-line worker making $11.25 em
hour; Mike' j(lC01).~.. 30, laid off 1982 i at $10 an hour
("G('t this: l was operating a lathe fo~ U.S. Steel that

Page c.

TIu' onet unquestioned dynamism 0/1Iu' United States
in the world ma,rket./llace i.<- being tested as never
before, forcing Americans to confront dramatic
changes in standard of li1Jing, expectationsand
values. This is the first or six articles eKploring these
changes and their .touses. Succeeding articles will
address theproblems of scientific research and
development, education, trade, the "competitiveness"
debate in the poliliau arena and the long-term
economic questions that lieahead.

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 a janitor at $3.60 an
hour; Don Hodge, 30, laid off as a crane operator in
1982 at $14 an hour, now a 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. I
knew (1 county commissioner," Hodge said.) Ernie
Zsemko, 47, laid off 1982 at $12.82 an hour, now a rna­
chine repairman for a boiler-tube company. making
$7.25 an hour. AI! of them had generous health benefit'
as steelworkers; now they havenone.

Downtown leaders emphasize that the metropolitan
area's unemployment rate fell below 7 percent last
December, a dramatic drop from the 1983 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 doe' it distin­
guish between those in high-paid jobs and those in
part-time, minimum-wage work.

As the pace of economic change quickens nation­
ally. such dislocations are becoming more common. In
Pittsburgh, where everyone was hit by the steel col­
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
collar workers have been forced to ahsorb the uncer­
tainty of the economy." Cyert said. "Part of being free
also means taking some of the risks of uncertainty,
and all of us as individuals have to learn to live with it.
But when there's a lot of uncertainty, we tend to
shove it off on blue-collar workers, and I think there
an: ways we can all share it a little more effectively."

Expanded Commitment to Education
"The facts of life are that when turmoil like this

occurs, the. companies are already in pretty desperate
shape," said Graham, who ied USX through a one­
third reduction of its steelmaking capacity. "To ask
Wheeling-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 a pretty hollow question .. , .
We are involved in 2 24-hour-a-day struggle to sur­
vive. It's that brutal; it's that simple."

The solution embraced by almost everyone here is
an expanded commitment to education. Economist
Jean-Jacques Servan-Scnreiber, a former French cab­
inet minister and now international chairman at Car­
negie-Mellon University, said: "Education, including
of course computer literacy I 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 your 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 is wrenching. Consider Larry Prisbylla. WfIC,

marie the move from a steel mill to a nursmestauon
after five vears of uncertamty. Now that he~ is. ree-­
tablished.rhe finds himself thinkmg about trade-oiis.

T rue. the. min job was deadlv dull, but it took only
eicnt nours a day, Nursing, by contrast, requires con­
siam study. Prisbylla now takes pathophysiology two
mgh" a week and expects to be taking courses as
long as he stays m the field, trying to keep pace with
change. "l'rn not able to spend the time I want with
my family. That's the part I regret," he said.

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

The steel experience has made Prisbylla as skep·
tical of relying on tbe hospital as he did on U.S, Steel.
He and his wife are setting up their own pensions, in
cast: he leaves this job. He also plans to take courses
In administration and in education, in case he revives
his dream of becoming a teacher,

Prisbvlla 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 £IS a motherly
femaie. What tempers the bias, he said. is a collective
desire by people here to recover from hard times.

"Patients look at you SOrt of funny "at first and
thev'H sa\".'HClw come vou're a nurse?' P' Prisbvlla
s;"\id. "They act like something's wrong with you.
That' s wh-n I use my old steelworker stereotype. I
snrl o: puff un my chest andsav. 'WelL when I lost my
,irl\:' in the Hii): iI\"('< vcars ago ..

"And ttu-v Sit uu and sav. 'Wow, vou were a st-ri­
\;:orl:cr? Anrl yOtI i~\]nd a good job? l~h(\t':;; pmar"

NEXT: Thr VCR and competitiveness

__n_ _ ..._._._~__

,

Page r.



THE WASHINGTON POSTSunds y , April 12. 1987

,---_._----------
RUDE AWAKENiNGS

-"'="""'~- "'"" """'''''''' ...., - -,

UNITEDPt!LS~ INrOlt,t.TIONA.

1<0' decades, blast furnace' along the Monongabela Rive' lit Pittsburgh', night skies, above, today, no longer the
steelmaking capital of the 'World, th~city is becoming a center for industries based on service and brainpower.

lrHE OLD

'Life "as Simple'
'~lhel1 ~iills Roared

1\1' ! (KEESPORT, Pa.-Ray Piechowicz, 50.
~ had spent his adult life working in a steel

. ~ mill. Large and proud,with bushy, white
eyebrows that bristle defiantly over the top of his
g.asses, he: gives this description of the world as he.
knew it;

"Men went to work) women had babies and if
politicians didn't take care of us, we threw 'em out
ot CffIC':;:, Life was simple."

Life. becan and ended in those davs in the
Monongahela Valley. where 10 huge steel mills
belched smokeand fire along 23 milesof the "Mon"
River east (jf Pittsburgh. Now most of the. mills are
saent. ca?:mg long shadows in towns that; once
depended Oil tnern. Piechowicz says the valley has
los! more than jobs.

"People don't work with their hands anymore,
and that's sad for this countrv." 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.

"Lookat 'em-collecting moneyto feed their old
members, My heart thumps when I think of the
destruction ofour unions, They're taking it away
from us."

Piechowicz, who went to work straight out of
highschool, is sending his children to the
Universityof Pittsburgh on money saved from his
steel wages, His wiie works part-time as a dental
assistant to help pay tuition and bills.

"I told my kids, 'Educationis likea union card, It
doesn't mean you know anything, It means they
have to talk to you.' We had to get a unioncard to
get in the door. They have to get an education
...• I told those kids: 'Get out of this valleyand
don't look back,' Dovou knowhow that hurts? I
hate it, it's a sin. But it's no goodfor 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, Duquesne, Homestead,J&L Now it
makes me cry just riding down there, They're just
dark and dead. It's pathetic, pathetic,"

Piechowicz, like manyothers in the room,
blamed "politicians," in particular President
Reagan. for the downfall of basic manufacturing.
He does not buy the argument that steelworkers'
high wages were a significant factor.

"I'm sure this was all guided by a bandful of
.peoplebehind closed doors far away, figuring out
howwe're going to live down here," Piechowicz
said. "The powers that be have plans for this valley:
They're goingto level it. A once-proud
community'"

A 30-year veteran of U.S, Steel's National Tube
Works here, Piechowicz was laidoff in 1983, At the
time he was being paid $14 an hour as a mechanic,
specializing in the repair of hydraulic machinery.
Nowhe is head of security at the Community
College of Allegheny County, being paid $6 an
hour. "I hire peopleevery day at $3.50 an hour,"he
said. "It's terrible, it's exploitation."
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"Weare a $16 million companywith a $60

miliion research and development program,"said
Geisel, referring to the firm's open line to
Carnegie-Mellon's computer science department. a
pioneer in AI. "After working here for a very short
time, our employes know more than all but a
handful of people in the world. These peopleget
very valuable very..Quickly,"

The company is growing rapidiy. but American
manufacturers are not the onlv users of it~

technology. Carnegie Group has established an am
in Japan, sellmgsystems to Japanese manufacturers
and training engineers from that country in
artificial intelligence. Geisel, who recently left the
frrm to stan another, acknowledged that this rna)'
look to some like aiding the adversary, since the
United States has a techologicallead over Japan in
AI. But to him, it reflects a new economicworld
order.

"There are two problems: competitiveness and
balance of trade: Geisel said. "The solution is not
to SRy, 'Nobodysell 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, somebodyelse ... is."

"In our marketplace, there's a major new release
every year," said Glen F. Chatfield, president and

. cofounder of Duquesne Systems lnc., a
fast-growing $29 million-a-year companythat
custom designs software to make IBMmainframe
computers run more efficiently. "No matter what
the new product is, if we don't make it better,
we're a sitting target. If you're constantiy
improving, you're a movingtarget. 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-Mellon, pioneer of computer
science, robotics and artificial intelligence, and the
University of Pittsburgh, a leader in biotechnology
with a world-renowned medical center.

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

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

BY Rft\' lU"TI" -.TIIE W/l::''1INGTOr~ eo-

"I told 11/1' l.id«. 'Education is like a lillian

card. II docsn i mean you knou: onyihing.
II means th(:I' hare 10 tall: toYOIl.' If;, had
to get a union card 10 get ill the door.
'T" • I I l ti "I nov IWI'(' a ge all l!<: Ilca ion.

-c-Ray Piechowicz

Artificial Intelligence
And Flexible Tinlc

PITTSBURGH-The "new Pittsburgh" of
,~ -/ bO?mlflf,.banks, thriving hos?itals, expanding
. universiues and more than bOO

advanced-technologv companies bears little
resemblance to the factories and mills that
dominated the city's past.

Walk into the headquarters of Carnegie Group,
founded cv rour computer science professors at
Carner-r--Jvlehcn University to market "artificial
inteiligence" to manufacturers. Through "AI." as it
is, known. computers are programmed to behave
autonornouslv: o.agnosing problems on a factory
fJ00r, prescribing repairs fer faulty cars, even
pmnomung human illness.

CarnC,2IE" Group is developing artificial
intelirgence systems for Ford. Boeing, Digital
Equipment Corp. and other manufacturers-in the
name vi makinp them more productive and thus
more cornpetiuve. Carnegie Group's "knowledge
engineers" interviewed Ford's top mechanics.
dissected theirknow-how and created an '<expert
F.ystem"-putting the knowledge ofan expert
mechanic in a computer-to guide repairs at
dealerships. The system aims to Cut warranty
COSts, according to Larry Geisel, former president
of the firm, and to improve customer satisfaction.

The decor at Carnegie Group's headquarters is
Danish modern superimposed on a
turn-of-the-century railroad freight depot
overlooking the Monongahela 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 whofear the

loss of employes-scientists with multipledegrees ~i!cillI2i2imbiiii2iiii_ii222~ ii2j2j21~ii_ii=2.~;~~whose expertise is coveted in the United States and
abroad.

THE NEW

."C
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tof~, rofexample, lind labs must\
IF~lh~weeks for orders to be filled. '.
~Real TIIlng' .

Prof. Uchida's lab has been flooded by
calls and visitsfrom companies. Sumltomo
Electric Industries Ltd. researchers
brought in some rudimentary wire made
from superconductmg ceramic. Engineers
from Toshiba, Fujitsu Ltd. andIHtachi
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 starling to pick it up. , .. They
see that superconductivity is a sure thing
and they want to get on to application,"
says Prof. Uchida.

Ofcourse, there Is scientific and com­
mercial excitement in the U.S.. too, butit's
less frenetic and isn't centrallycontrolled.

I
Scientists say indications of an Incipi­
ent breakthrough came as early as April ..

i 1986, when researchers at mM's Iabora-
. tory In ZUrich, Switzerland, reported they

had achieved superconducttvtty in a new
class of materials, the metal oxide ceram­
ies, This galvanized researchers through­
out theworld. JIy November, the Japanese
and Chinese had confirmed the IBM dis­
covery and by December, scientists in
Houston and at American Telephone &
Telegraph CO.'S BellLaboratories werere­
porting important advances with the new
materials.

About 5,000 physicists jammed the ball-
room -of the IHlton Hotel in New York

r

Wednesday night for an unprecedented
special session on supercond.uctors at the
annual meeting of the American Physical
Society. They listened to the presentation
of60 papersonsuperconductivity research
done largeJy wlthin the Iast two to three
months. ,Although s;JenU§ts from u.s. um­
ye~l!i¥ dominated the progr-dlli, mere
~ports from mM, Bell Labs, West­
inghOuse Electric Corp. and Exxon Corp.
as well as from Japanese,Chinese andCa­
nadian scientists.
, The breakthrough generated tremen­
• excitement among Bell Labs seten­
tIilIi, says Robert A. Laudise, director of
the . laboratories' inorganic chemistry
branch. "Usually, research managers are

coachlng people to do thts or that," 'Mr.
Laudise notes. "But in this case we had
people coming around from all different
disciplines wanting to know if there was
'anything in this for their area,It he says.
Too Soon for Applications

"We've had a lot of people going with­
ont sleep," Mr. Landise says. Bnt he
agreeswith IBM's Mr.Armstrong that it's
still too soon for anyone to settle on spe­
cific applications of the superconductors,
"We'renottryingtomake any specific de'
vices or systems," he says.

Bell Labs researchers are, however,
trying to fabricate vanous superconduct­
lng materials into expenmental devices.
At Wedn.esdal('s APs meeting' they dis­
played a superconductor in the form of a
flexible ceramic tape that cap. be formed
and then hardened intoa shape to fit a su­
jlerconducting device.

Researchers at General Electlic Co,'s
big research lind development center ln.
SChnectady, N.Y., agree that it's too soon
to jumpinto an industnal competition with
anyone, including the Japanese. .
Jury Is Still Out

"In thematerialsfield, the events ofthe
last several weeks have been quite spec­
tacular, but in the applications sense, the
jury is still very much out," says Michael
Jefferies, manager in the center's engi­
neeling physics laboratory,

Until recently, the GElab didn't havea
group of scientists working on supercon­
ductlng materials, "But we're now trying
to confirm and duplicate the results that­
are being reported," Mr. Jefferies says.

Guy Donaruma, vice president for re­
search at the University of Alabama in
Huntsville, says governmental agencies
and private concerns have shown a keen
interest in the university's superconducti­
vity research, which duplicated the Hous­
ton breakthrough.

"Wherever I go around town somebody
buttonholes meandasks how we're coming
along or when can we use this," Mr. Don­
aruma says..Some Inqulries have come
from the space and defense related agen­
cies in the area, including the Marshall
Space Flight Center and the U.S. Army
Missile fmnmand. he says. :.-

-' Palo A1to,~ilt., where Stanfora ClIII'W!
vmity recentiy announced a breakthrough I

fabricating a superconductmgthm film, I
eful inelectronic devices, a news Confer-

fi£
-enee last week was packed with industry

pie.severalotherSCientiSts. havecalled
for more tnrormanon for use in making a
superpowertul magnet used by geological
researchers. Niels Reimers, director of
Stanford's technology licensingoffice, said,
however, that hehasn't been fielding many
Industry Inquirtes.
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America, the 'Diminished Giant'
As Rivals Strengthen, U.S. Dominance in lf6rld Marketplace Fades

,". f,

Fourth ofa series

By Stuart Auerbach
Wa,;l\llI~tllh P"sl ~t:lfi Wrttl'·

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 Iacksonvilie, FI,•.

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

The low-priced Hyunda: 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 he reckoned with in the
world auto industry.

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

globe-s-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
over just 15 years-that they are
only partir 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.

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

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

o nomtcs. wrote recently in Foreign
Affairs magazine. as to whether

See COMPETE, AIS, Col. I
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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 loss of global economic
supremacy is four years of towering
trade deficits, which reached $170
billion last year, coupled with the
transformation of the United States
in the last year from a creditor na­
tion into what Bergsten called "the
largest debtor nation ever known to
mankind." The United States now
owes about $220 billion more
abroad than foreign countries owe
the United States.

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

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. ,.0nerc"nt ,of. the ""or!d's
goods and services. By 1980, the ",
U.S. share had dropped almost by
half, to 22 percent. Meanwhile, Ja­
pan's share climbed from less than
2 percent to about 9 percent, and
Europe's share rose from 21 per­
cent to almost 30 percent.
• For the first time since World
War Il, the United States last year
lost its position as the world's lead­
ing exporter, supplanted by West
Germany, with japan pressing on
the United States in third place.
• Last year, again for the first
time, the United States ran a trade
peficit 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 worill. By 1984, this figure
had dropped to 50 percent. Accord­
ing to estimates, it will slide fur­
ther, to 30 percent by 1994.

J'he "Four Tigers'-
: MOI;t surprisingly, at feast to
Amerilcans who were not paying
attention. has been the emergence
of a whole new phalanx of compet­
Itive nations-the "Four Tigers" of

the Pacific Rim-Hong Kong, Sin­
gapore, Taiwan and South Korea.

These newly industrialized coun­
tries (NICs) join japan, which a gen­
eration ago was considered a devel­
oping country, as the most vital
growth forces in the world econo­
my. Western Europe, meanwhile, is
going through a period of sluggish
,growth, and most Third 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
national product. Twenty years lat­
er, trade accounted for 15 percent
of U.S. ,GNP. Government officials
estimate that 5.5 million jobs noll'
depend on exports, and one in four
farm acres produces crops for salt
abroad.

The decline in both power and
standard of living is difficult to ac­
ceptin tim; country.which' wasbom:
out of the limitless optimism of pi­
oneers who saw the American
dream as one of continued econom-
ic and social enrichment, said for­
mer deputy treasury secretary
Richard Darrnan, a former special­
ist In pubhc policy and management
in Harvard University's department
of ~overnment.

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

And, he added, "The day you ac­
cept being No.2, psychologically
youare on the way down."

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

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

In japan, the U.S. occupation au­
thorities set an artificially low ex­
change rate for the yen to boost

Japanese competitiveness. The the­
ory, expressed by then-Secretary of

e-

"-

.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-

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

"It's a remarkable story of post­
war success," Nau said.

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

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

This abnormal situation, some
historians and economists believe.

'lulled the United States into com­
placency.

But if the United States though:

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

I stand pat. In the new global envi­
, ronrnent, Japan, not the United

States, is the model for other na-
tions.

I
: Korea and Taiwan, for instance,
, .haveachieved success.following .the
I japanese model: a combination of
I 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 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.



~,

"Just as the U.S. citizen feels en- The once ..nquestioned dynamism
titled to 1950-like preeminence in ofthe United States in the world
every field," observed Smart, "the marketplace is being tested as neoer
Japanese citizen believes that the bejore,forcing Americans to
tilted playing field of. the last 40 Cfmfnmt dramatic changes in
years is his by national right" standard ofliving, expedations and

The current U.S.-Japan battle val-. This is thejourlhofsisth
over semiconductor trade reflects arlicles exploring these changes.,
the realization that retaliation may Suecteding arlides will address .
be the only ~ay to force Japan to "cOflt/letitioeness"asa politicalissuI
live' up to its new global responsi- 'and the...thIoII fM' the future. :::~.
bilities. -"::

The Reagan administration drew. ".~
i the line on semiconductors because . fellow of economics at the Cri.iS"'il

they are the building blocks of aU on Foreign Relations. "Those ttilil8S
high technology. Without a strong never used to matter. Now that'We
semiconductor industry, a country are no longer predominant, theltAo
loses the ability to develop more matter." '
powerful computers .and the s~per- The concerns stretch beyond
computers that are Vital for national economic vitality to the lnternation­
defense. . . al security arena. "As we 'get less

Underlying the tr~de dispute are competitive, the burden of .main­
fears within the adnum.stratlon t~t taining the U.S. policy of national
U.S. ~atlona! security IS at ~take if security will get more onerous on
Ame':lcan high-technology mnova- the econom " said Cohen the
tion IS thwarted by Japanese pro- Be k I y'. t '
tectionist policies at home and ag- r e ey economis .
gressivediscount pricing in the National Security Concerns
United States-the heart of the -----:-'-----''--_--
semiconductor dispute. Stephen Krasner, a specialist in

A
'D' , , h d G' t' international economics and politics

,min'S e Ian at Stanford University, agreed.
The situation is painful for Amer- "You can't think. of the United

icans, and the country may be suf- States as the d~mman~ ~wer as It
fering from what has been called was 10 the P:'~t, he.sa~. ,~hat has
the "diminished giant syndrome." to have military implications. It
But many experts believe that it is doesn't make sense for the United
better for the world than what States to maintain the defense com­
came before. mitment it has in a world in whichIt

"I think the United States has got is not the hegemonic power in the
to recognize that if we can create a West."
community of common political val- Does it pay, for instance, for the
ues and economic growth, it will be United States to increase its naval
worth it even if it costs us a relative presence in the Persian Gulf, as it
share of economic and politicalpow- did this month, to protect the sea
er," said Nau, "We may have less lanes so that Western Europe and
power today, but we live in a world Japan can get the oil their econo­
that is more peaceful, more stable. mies need? "If would be better if

,We,livein. a-better world-than -the ' '.Japan and-Eurepe were 'protecting' '
1930s." interests that are much more vital

"The rest of the world is coming ,to them than to the United States,"
of age," said William T. Archey, Krasner said. '
international vice president of the "Can the world's largest debtor
U.S: Chamber of Commerce. nation remain the world's leading

How America responds to these power?" asked Bergsten in his For­
changes is the subject of the com- eign Affairs article.
petitiveness debate going on in ac- "Can a small island nation [Japan]
ademia, Congress and the executive that is now militarily insignificant
branch of government: between and far removed from the tradition­
business and labor as they try to al power centers provide at -least
define new sets of work .rules to some of the needed global I~i¥\r>­
meet heightened compenuon from ship? Can the United States c'n'tiJ}­
other countnes, some of ~hlch have ue to lead its alliance systemsJl~Jt
added technological advances and goes increasingly into debt to £'}l:!!'­
high degrees of education to lower tries that are supposed to be i!!!ol.
wages and less opulentstandards of lowers? Can it push those COUDlf,es
living, and among industrialists hard in pursuit.of its economic- 1m-
seeking a niche 10 this new econorn- ti wJlil" ti .: th"{ '''I'
ic Order of the world. per.a ives , e 1DSlS 109 on l!!!':!-
. In Congress, much of the debate legl~nce ~n Issues <>1 global,!~-

concerns changes in U.S. laws to ~gy. Can,it hold ItS. alhes tog~!",
stop what is seen as other coun- m managing the.security sY~.~'1J!~~,·.
tries' unfair trade practices. But the ~here, IS new p~e OI!!~
larger issues of competitiveness are United States to change, tQ.~d
being framed beneath the jockeying what some .see as a complaClllf!

.for.erade'legisletlon. and weakerung oft!ie buman.8(l!1'1t
~ depends on how. much we in. and tOlleBJ!1 to compete ,flllJym tile

vest, bow much research and de- new worldenvironmeDt. ..' "".
veloplllent we do, how well we ed- Now, Abo said, "we will see how
ucate ourselves, how we use our much vibrancy this economy has:
capital," said C. Michael Aho, senior NEXT: Politics qf "comjletititJent.rs",

,"
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iLessons of the VCR Revolution
How u.s. Industry Failed to Make American Ingenuity Pay Off

Second ofa series

By Boyce Rensherzer
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thelllsejve;i'~~II;v9lVe~;~f:i)iiHlpor••.•.
tant glob.al.conIPetltli;l~>,p;~as..·an(;·
insular stari_c~.: c~~ril()~lj/in-:;._. ma-n~;

U.S. industries. that wOuldilater be
seen as one ofthe causes ofAmer­
ica's mounting trade defIGit.

"Around 1974 RCA'l.borted its
VCR project," said FrOli~.McCann
of the company's Consumer Elec­
tronics Division. now: owned by
General Electric. "It seemed dear
the consumer just wouldn't buy it.
What we didn't appreciate back
then was that the Japanese would
keep working on the VCR."

Within two years, both Sonyand
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 cometo be called the

VCR revolution, accounting for an
appreciable share of the U.S.-japan
trade imbalance, had heen won by
the japanese. The United States
lost. according to rnanv analysts.
not because American scientists
and engineers had abandoned their
heritage of Yankee ingenuity but
because American industrial man­
agers were unwiiung to invest the
resources to apply that ingenuity
long enough to make a good idez
payoff.

"It's not as if the united States i~

caught by surpnse by what the Jap­
anese or anvbodv else is doing."
Brooks said. "Our people know
what's possible. What we've been
surprised by IS the- rapid comrner­
cializanon of ideas in japan."

Brooks said a common U.S. pat­
'tern i~ to avoid mvesung In new
product' that aren't fairly sure to
return profits quickly and to with­
hoidmarkenng a new advance i~a~

. eic;stlllgilroducil,iieasioiig as· it,
preoecessor I' selimg well. And.
until recently, L .5. companies have
not planne-d seriously to compete in .
internatjonal markets.

jap"l:. bv contra':.. hold, global
economic donunance {O be a nation­
al goal, mvests lone nod heavily 10

research and development and de­
Vales far more of its best engineer­
ing expertise to sophisticated man­
ufactunng methods.

Such factors nave given Japan the
advantage even though Its scientific
and' technological innovauveness
remain well behind that of the Unit­
ed States in all but a few narrow
fields.

Although the United States
spends more in total dollars on re­
search and development (R&D)
than japan and the next two closest
competitors, West Germany and
France. combined. accordmg to iig- I

uresgathered bl' the NattonalSCI- '
ence Foundation. those competitors
have been increasing their spending
dramaticallym recent years.

\n relnnon.to the size of. each
country', economy, alLiour COlin­
tnes ," are" nOW',lll\~,estul~::~abf)ut ," the
same In s'lence~n&: etfpUleenng -­
rese-arct..

--------

.,-- ~ -;,,7;· -s- -, ,~.,~,::,{(t?::-; ", ,--'>'?,::,' .;'C'" ';-:<i'l"
,8' percent oC'ips'gross nationai·'"

Product on R&D·; only, a modes:
increasefrom the 2.6 percent spent
in 1970.

japan, by contrast, has increased
its spending faster. In 1970 it in­
vested 1.9 percent in R&D, but
climbed steadily to match the Unit­
ed States' 2.8 percent by 1985, the
last year for which figuresare avail­
able. West Germany spent 2.1 per- .
cent in 1970 and grew to 2,6 by i
1985. France went from 1.9 per­
cent in 1970102,4 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 byJapan or
West Germany. If militaryspending
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
icansand especially members of th,
scientific community have exagger­
ated the purely economic benefits
that flow from leadershipat tne sci­
entificfrontier,"Stanfordeconomist
Nathan Rosenberg said.

As the costs of high-tech innova­
tion nse, 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 versionof the product.

Britain and the jet engine offeran
older illustration. Although widely
cited as an example of a major in- ,
dustrial power that has slid into I

global economic impotence and, in :
some ways, a declining standard of i

·Uvtng, Briraincontmues to·beoo"",[··,·· ...
the world's leading scientific inno­
vators-second only to the United
States as an originator of important
fundamental technological ad­
vances.

"When a country falls behind IP.

competiuveness, the last thmg the"
fall behind in is innovation." Har­
vard', Brooks said. "The first thmg
I'::' manufacturing and markenng. ,.

Allhou~h Bntam invented the jet
engine. U.S. imitators-doing to
Britain what japan now does to the
United States-reaped most of the
economic benefits.

Britain's pioneer jet airliner, the
Comet 1, turned out to be a finan- !
cial disaster. Onlywhen Boeing and
Douglas picked"~~ .the idea. added
some Improvements and manutac­
tured it to higher standards, did jet
airliners sweep the world's aviation
market.

What has slipped in the United
States, Rosenberg contends along
with many others, is the ability oi
industry to capitalize on "next gen­
eration" improvements in good
ideas. regardless oi where the idea.
ongmated;..

"To a fdt greater'degree tnan.we
once helleved."'Ro.ellOerg said. "a
nrst-rate. demesne scienunc tE-·
~f"'~rcr'lap~LbihtY1S neuner sufrr-.

.~,

~

;'·i(.:

,,;>:•.,-. ,,:l(j\~~~~:~a!'y for eCCI•
.. nomic growth:,. More cnncal is the
sophisticationoft~e nations man-
ufacturing ability.

Different Cultures at Work
Many observers attribute .much

ofJapan's rise to what amoun(s to a
cultural difierence betweenthe 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 figuresout 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

I United States still spawns plentyof

Ibrilliant 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 IV .S.J manufacturing
represent an impediment to attract­
ing first-rate people. Engineenng
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 Europeand
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
PQQr~Jq~,!litY~A!!wrjC!m jlrClduc:ts, ..
according to a· study of computer
manufacturers done jointly by two
experts in technology management,
one an Arnencan and the other a
japanese, is that Japanese engi­
neers move easily back and iorth
between R&D and rnanufactunng.

Arnencan R&D engineers. ac­
cording to the study, not only Come

.up with a new product idea. they
produce the final specification, 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 manufacturing
engineers.

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

Under the Japanese system, ex­
~rts: in manufacturing technology
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_arE iree to complete tne design in
accordance with theirknl)\vledjlt of
sophisticated manufacturing meth­
ods, They rnav modiiy the product
design to ensure more reliabte qual­
ity after mnnutacture. They may
even invent new methods to make
the product. As a result. the Japa­
nese product can be made mort"
easilyI more cheaplyand With much
lower risk of defect'.

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

Other key difference, between
the japanese and American style, of
managing engineering talent. ac·
cording to Westney andSakakibara,
include: -
• Japanese firms invest tar mort
time and' money in advanced tram­
in.': for their engineers than dc

I American nrms. par tlv beCfltlSe

1 they have Iittieiear tnat hlt!hj~' tal'

i"ented individuals will bE' hirsnawa.
by rival firms. It is rradmonal ro:
j apanese eng-meers to stay with an
employer for Iiie. One result" th.ot
hundreds are sent abroad to study
for months or year~-nj05i often at
American umversities. which many
japanese regard as the best Jr. hlg-ft­
technology fields. A' MIT. tor ex­
ample, there are more than 100
Japanese engmeers taking ciasses
at anv given time. japan's much
vaunted "fifth generation" computer
project, in which the country hope,
to leapfrog American computer
technology, is based largely Oli in­
novations borrowed from C.5. corn­
puter SCientists at MIT .
• While many japanese engineers
are soaking up tne most advanced
.R&O·skili%"n<!· knowledge·,m· U.s.
Universities. far fewer American
engineers go to japan. even to learn
what Japan does best. advanced
rnanutactunng recnnologv.
• Although engineers everywhere
etten engage m "pootleg research.'
u:,mg: company resources to pursue
personal projects or the side.
American firms try to discourage
such acnvines because the eng»
neers may then leave to ..exploit
their ideas In new. spinoffentrepre­
neuria! firms. japanese cornpames
encourage such: sidelme research.
confident that the eng meers will
stay and turn the new ideas into
valuable products for the companv.

Another important difference.
cited by many anaivsts ami i!l~~·

trated by the history oi the VCR. "
the greater willingness of japanese
nrms to spend money over longer
periods C>f time to bring a new prod­
uct idea to fruition. U.S. firms are
often run by professional business
managers. untrained jn en~ineer~

mg. who make decisions to maxi­
nuze short-term profus.

Howard A. Schneiderman. vice
president for R&D at Monsanto. a

In Japan. which has no business Imajor biotech firm, sees his com-
schools, high-technology firms are pany as having to compete not iu\\l
more likely to be run by eng meers . with other firms but with all of Ja-
who showed management skills and pan.
who have advanced up the corpor- "Monsanto. du Pont and Eli Lilly
ate ladder. They plan much further cannot cooperate in biotechnology,"
ahead and are willing to forgo short- Schneiderman said. "We must be
term profits for a long-term advan- competitive. at arm's length. Vet
rage. Monsanto must be able to compete

"American investors need earn- scientifically and commercially in
ings trends quarter to quarter: Th~ biotechnology with MITI's censor-
japanese are much more patient. tium of 14 great companies in bio-
said G. Stephen Burrill, head of a technology and must compete with
high-technology consulting group at japan's national commitment to bio-
Arthur Young. an accounting firm. technology."

Next Battle' Biotechnology: . Monsanto's answer, and that of'I i many other firms, IS to seek collab-
Electronics has been one of Ia- oratIOn. with U.S. science-oriented

pan's oldest arenas of high-tech I umversines.
competition. One of the newest. is \ "No MITI consortium in japan.
biotechnology. another field PIO-: no industrial combine in the U.S. or
neered chieflv In the United States I elsewhere can duplicate or compete
and which promises a multibillion- with the basic research capabilities
dollar market supplying medicine of America's great research univer-
With more effective drugs and di- sities." Schneiderman said.
agnostic tool' and supplying agri- While such corporate-university
culture With various products to . collaborations are developing. there.
ennance crop yields. Iapans ap- '\ is controversy as to whether indus-
preach to biotechnoiogv illustrates try's need for proprietary secrecy
what many scientists see as another I conflicts with the traditional open-
of that nation's advantages-! ness of university research.
japan's method of creatmg govern- i Most university-based research
merit-supported consortiums of pri- I in biotechnology is funded by fed-
vare eorporanons. .: eral grants and some industry lead-

C.5. biologists invented gene! ers, such a' Ronald E. Cape. chair-
sphcmg, also called recombinant I man of Cetus Corp .. a California
DNA technology. and developed : biotech firm. worry that spending m
most of the methods of applying the i this area has not grown significantry
technoiogv. Although a swarm of i in several years. Because japan's
new American entrepreneurial bio- i spending on basic biotech research
tech nrrns has emerged. the Iapa- '. is contrnuing to grow. Cape fore-
nese .are pusiung hard to capture I casts that japan will take the world
much of tne market. Manv leaders I lead in biotechnology in the 19905.
of U.S. biotech firms believe Jl wdl "In 10 years. if what I'm saying is
be hard. though not impossible. to correct," Cape says. "I bet we'll
star ahead of jaoar.. . . . h~ve h~anng~in~png,essan.da Jo~

. . ..-.- - . ·o(Ameiican industrialIsts will bitch
and moan about bow the japanese
have done unfair things in trade.
But that IS not the case with bio­
technology. The japanese are doing

, the right thing."
NEXT: The role o[education

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 strong
encouragement and financial sup­
port for a coherent national pr""•. "'"
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'.
erallabs, Japan's Mmlstry of Inter­
national Trade and Industry (MITIl
has created a ronsoruum of 14 rna-
JOr corporations to collaborate oh
biotech. Global dommalJon in bio­
technolollY IS an, official national

, goal under one of Japan's to-year
, -"Sext GenerationPro.iects ..

J
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T
he United States may
have lost the VCR

• revolution because
industrial managers were

. unwilling to invest resources "./'1'0 "~!~;;';";;"~l?i~\)t:;,~!:f:'fl
I long enough to make a good ,..",,1%. ';'.b ..' -: , ."*''''''''' e-~""" T":if~it':i;i ";;"GT"'- "0,'

! . An MD80 jet nears completion at a McDonnell Douglasplant
I Idea pav off. in Long Beach. Calif. Britain invented the jet engine. but
I' t:.S. imitators. including McDonnell Douglas.improved on lhe

i idea and reaped most of the economic benefit.s-doing to
I Britain what Japan now do•• to the United States.

MISSED OPPORTUNITY
VCR SIILES FROM MANUFACTURERS TO U.S. DEALERS
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America, the 'Diminished Giant'
As Rivals Strengthen, U.S. Dominance in Jr6rld Marketplace'Fades

Fourth ofa series

By Stuart Auerhach
Wa,lllll~l')h P",t ~Iart \'trill"

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 industrial gi­
ant, what happened next was per­
haps a.surprise,

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

The llvundai 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

THE CHALLENGE orTHE GLUtlAL tl,;UNUIV't"

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.

llWe havecome to a divide," said
University of California political
scientist john Zysman, "The eco­
nomic changes we are watching
will reshape the international se­
curity system. They are funda­
mental shifts of the power rela­
tions among nations,"

In the United States, these
changes have contributed to se­
rious economic dislocation: the
closing of steel mills and auto
plants. the conversion of the indus­
tria! heartland into the Rust Belt, a
loss of millions of manuiactunng
jobs.

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

See COMPETE, AlB,Col. 1



U".S. Faces Up to Erosion
Olf Economic Supremacy

"",

. COMPETE, From Al

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

AI: 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 builta 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
1l.merica's loss of global economic
supremacy is four years of towering
trade deficits, which reached $170
billion last year, coupled with the
transformationof the United States
,n the last year from a creditor na­
tion into what Bergsten called "the
largest debtor nationever 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
mvestors.

Many more signs illustrate how
the United States is no longer the
preeminent player in the world

, economy, and how other nationsare
coming up:
• In 1950, the United States pro-

,llui;ed,1Q f1<'rcenLof\he world's,
goods and services: By 198Cl;the
U.S. share had dropped almost by
half, to 22 percent. Meanwhile, Ia­
pan's share climbed from less than
2 percent to about 9 percent, and
Europe's share rose from 21 per­
cent to almost 30 percent.
• For the first time since World
War II, the United States .last year
lost its position as the world's lead­
ing exporter, supplanted by West
Germany, with Japan pressing on
the United States in third place.
• 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,5, economy and critical
for U,S. national security.
.. fn 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
~her, to 30 percent by 1994.

Jhe 'Four Tigers'----=--
: ~ost surprisingly, at feast to
Amedcans who were not paying
Attention, has been the emergence
of a whole new phalanx of compet­
Itive nations-the "Four Tigers' of

the Pacific Rim-Hong Kong, Sin­
gapore, Taiwanand South Korea.

These newly industrialized coun­
tries (NICs) joinJapan, whicha 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 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
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-

'cepfirithis country, whichwas born
out of the limitless optimism of pi­
oneers who saw the American
dream as one of continued econom­
ic and social enrichment, said for­
mer deputy treasury secretary
Richard Darrnan, a former special­
ist in public policy and management
in Harvard University's department
of g-overnment.

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

And, he added, "The day you ac­
cept being No.2, psychologically
you are on the waydown."

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 muchearlier, many of them
by the United States itself.

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

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

C'

r-c:

i

l'SUIte 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 AgreementOn Tar­
iffs and Trade, established to per-

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

"It's a remarkable story of post­
war success," Nausaid,

The dominance of the United
States in world trade, manyexperts
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 oniy 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
titlement, rather than a temporary
phenomenon conferred upon us bya
unique confluence of circumstances
for which we could claim only lim­
ited responsibility."

This abnormal situation, some
historians 'and economists .beHeve,
lulled the United States into com­
placency.

But if the United States though:

it was entitled to economic preern­
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.

'I Korea and Taiwan, for instance,
, have achievedsuccessfollowingthe i
Japanese model: a combination of '

I free enterprise and competition
among domestic producers; heavy
protectionismto keep foreign goods
out, and strong government guid­
ance to develop the exports-orient­
ed industries that fueled growth.
Zysman Clod 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 relationsat the,uni' 'I

versity of California at San Diego.
Singapore Amhassador Tommy

T.B. Koh pointed out in a speech I
last February that the "Four' Ti- I
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,"
commentedGWU'sNau.

Like anyone who has a good deal
going, neither the Japanese nor the
AsianNICsappear willing to modify
their fast-growth economies for the
greater good of the global system.
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"Just as the U.S. citizen feels en- The once unquestioned dynamism
titled to 1950-like preeminence in of the llnifedStates in the world
every field: observed Smart, "the marketplace isbeing tested as never
Japanese citizen believes that the be!ore,forcing America1l$to
tilted' playing field of the last 40 confront dramatic changes in
years is his by national right" standard ofliving, expectations and

The current U.S.-Japan hattie values. This is the ft;urlhofsixth
over semiconductor trade reflects orlicksexploring these changes..
the realization that retaliation may Succeeding arlicles will oddress .
be the only way to force Japan to ·c01ft/Jetitiveness"as0 poIitictlltssue
live up to its. new global responsl-: . ond theoutlook forthefulure. ::;~ .
bilities. . .'. '. --;

The Reagan administration drew.. .' . ." \!S
the line on semiconductors because . fellow of economics at the CQiiniJ
they are the bwlding blocks of all on Foreign Relations. "Those ttili1ii;
high technology. Without a strong never used to matter. Now that'iiie
semiconductor industry, a country" are no longer predominant,~;do
loses the ability to develop more matter." ...
powerful computers .and the s~per- The concerns stretch beyond
computers that are VItal for national economic vitality to the internation­
defense. . . al security arena. "As we 'get less

Unde.rlymg the trad~ dispute are competitive, the burden of. main­
fears wl~hm the ad'!'"OIstratton th~t taining the U.S. policy of national
U.S. natlona!' secunty IS at stake if security witt get more onerous on
Ame,:,can high-technology mnova- the economy," said Cohen, the
tlon. IS. thwad~d by Japanese pro- Berkele economist.
tectionist policies at home and ago y
gressive discount pricing in the National Security Concerns
United States-the heart of the. .
semiconductor dispute. Stephen Krasner, a specialist in

• • • • ., international economics and politics
A DIminIshed GIant at Stanford University, agreed.

"You can't think of the United
States as the dominant power as it
was in the past," he said. "That has
to have military implications. It
doesn't make sense for the United
States to maintain the defense com­
mitment it has in a world in which it
is not the hegemonic power in the
West."

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

'Japan and·Europe· were' protecting" .'
interests that are much more vital
to them than to the United States,"
Krasner said.

"Can the 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 J!'ast
some of the needed global I~f'­
ship? Can the United States c'lJltiJ,!­
ue to lead its alliance systemsj!Jjt
goes increasingly into debt to ffi»l'­
tries that are supposed to be i~J~el­

lowers? Can it push thoseCOlJ!lttl'lS
hard in pursuit4fits ecnnomio nn­
peratives while insisting on thiifr:al;
legiance on issues of globalaii8t.
egy? Can it hold its allies tog~~,
in managing the.security SYJ.I~~e"

There. is new pressure 0Il'-'be
United States to change, tQ.'~d
what some see as a complaeeJWy
and weakening of t!Ie hwnanil@i
and t6'1legJll to compete flll1Y in tile
new world environment.. . .

Now, Abo said, "we ivill see ho"
much vibrancy this economy has."
NEXT; Politics of"CMllpetitivenus".

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.

"l 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 .liveina better-worldthan.the
19308."

"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 government; between
business and labor as they try to
define new sets of work rules to
meet heightened competition from
other countries, some of which have
added technological advances and
high degrees of education to lower
wages and Jess 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
being framed beneath the jockeying

'for trade legislation.
~k depends on 'how much we in­

vest, bow much research and de­
velopr!lent we do, how well we ed~
ucate ourselves, how we use our
capital," said C. Michael Aho, senior

.3
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\ip rtuallYall the experts
agree that the era of
overwhelming U.S.

dominance of the international
economy, which began after
World War II, is over.

ACHANGING BALANCE:
THE U.S. SHARE OF WORLD GNP
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!Lessons of the VCR Revolution
How U.S. Industry Failed to Make American Ingenuity Pay Off

THE CHALLENGE OF THE GLOBAL ECONOMY

the heart oi this country's eroding
economic position. While there is
evidence that American innovation
rnav have lost some vigor and that
other nations are gainingfast. many
experts believe the United States is
still the world leader is; 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 Uru­
versity, "Our scientists and engi­
neers still lead the world in the
ongmauon of n~w ideas. 'rhepr()b'm
lem j, what happens after that
point. Where we're falling behind IS

Seco..d ofa series

By Boyce Rensberger
\\.t.lIll1jll'lI' l',.,,~ :lUll \~~"'.'-

Tne videocassette recorder IS an
American invention, conceived in
the 1961b by Ampex and RCA. The
frrst VCR for home use to reach the
U.S. market. in 1971. was the
American-made Cartri-Vi~IOII.

By the mid-19711s. however. ev­
err American manufacturer had
judged the VCR a flop and had left
the business.

Today nor ant American campti­
ny makes VCRs. Ali of the 13.2 mil­
han units sold ill the United States
last yea:--:j6Jino every day for a
total of $5.9 bilhon-e-were made In

Japan or Koro.,
Even RCA. once a proud. paterr­

holding proneer or the new technol­
ogy, i, now simply a middleman,
buying Japm'e>e,vCR" and reselling
them under Its own label.

The Story of the VCR. according
to many experts, illustrates some of
the reasons why American industry
IS iosmz Its gtobai competitiveness.
trchIi1l""."e5Ihepdpulilr norion thilt
3 loss 0:- mnovauve capacity hes at

fih'0ii;;:':: ':::r:~ _. 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. il 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 III VCR development, the

Amer:.:n~~;~~T~~:l~~~:.Il:nk·orr- .'
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noinjcgt9}vth"Mo~e critical is the
sopnistication ofth~nation's man­
ufa(:turingabilityi" ; ,.

Different Cultures at Work
Many observers attribute.much

of japan's rise to what amounf~ to a
cultural difference between th~ war
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. I

One painfully obvious result, ac- ,
cording to many, is that while the

: United States still spawns plentyof

Ibrilliant 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

i counterparts.
"The relatively lower status and

lower pay that have characterized t

careers in [U.S.] manufacturing
- represent an impediment to attract­

ing first-rate people. Engineermg
departments in collegesand univer­
sities have largely ignored the field
until very recently," a panelof 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
_.J)ggr~r911alitrt>1Il~r!<:<l~ p~gducts,

I
according to a'study of computer
manufacturers done jointly by two
experts in technology management,
one an Amencan and the other a
Japanese, is that japanese engi­
neers move easily back and forth
between R&D and manufacturing.

American R&D engmeers, ac­
cording to the study, not only come

.up With a new product idea. they
produce the final specificanons and
simply turn them over to a separate

i manufacturing division. Japanese
R&D engineers design only to 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 mauy jap­
anese firms.

Under the Japanese system, ex­
perts in manufacturing technology

(ftc
2.8 percent of its' grb~s' nnnonai..:;
product on R&D; only a modest:.
increasefrom the 2.6 percentspent
in 19iO.

Japan, by contrast, has increased
its spending faster. In 1970 it in­
vested 1.9 percent in R&D. but
climbed steadily to match the Unit­
ed States' 2.8 percent by 1985, the
last year for which figuresare 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 byjapan or
West Germany. If militaryspending
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
icansand especially members of th'­
scientific community have exagger­
ated the purely economic benefit.
that flow from leadershipat tne sci­
entific frontier," Stanfordeconomist
Nathan Rosenbergsaid.

As the costs of high-tech innova­
tion nse, 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 versionof the product.

Britain and the jet engme offeran
older illustration. Although widely
cited as an example of a major in­
dustrial power that has slid into
global economic impotence and, in
some ways, a declining standard of

"!ivmg.Britam-contmuee tobeone-of
the world's leading scientific inno­
vators-second only to the United
Stales as an originator of important
fundamental technological ad­
vances.

"When a country falls behmd In

compeuuveness. the lost thmg the"
fall behind in I!' innovanon."' Har­
vard's Brook, said. "The hrst thmg
I!O manuractunnz and marketing."

Although Bntam invented the jet
engine. L.S. imuators-c-doing to
Bruam what japan now does to the
Umted States-reaped most of the
econorruc benefits.

Britam's pioneer jet airliner, the
Comet I, turned out to be a finan- !

cial disaster. Onlywhen Boeing and
Douglas picked upthe idea, added ,
some Improvements and manufac­
tured it to higher standards, did jet
airliners sweep the world's aviation
market.

What has slipped in the United
States Rosenberg contends along
with many others, is the ability of
industry to capitalize on
eration" improvements
ideas. rezardless of whe

--------~
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tant •globa(C;'Jnpetltim:. .It
insular: .stance, .. common" iii
U.S. industries. that would later be
seen as one of the causes of Amer­
ica's mounting trade def!.\;lt.

"Around 1974 RCA ~b()rted its
VCR project," said Frank McCann
of the company's Consumer Elec­
tronics Division. now- owned. by
General Electric. "It seemed clear
the consumer just wouldn't buy it,
What we didn't appreciate back
then was that the japanese would
keep working on the VCR."

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

What would cometo oecaned tne
VCR revolution. accounting for an
appreciable share of the U.S.-japan
trade imbalance, had been won bv
the Jlapanese. The United States
lost. according to many analvsts,
not because American scientists
and engineers had abandoned their
heritage of Yankee mgenuity but
because American industrial mane
agers were unwilhng to invest the
resources to apply that ingenuity
long enough to make a good idet.

payoff.
"It's not as if the United States i,

caught bv surprise by what the [ap­
anese or anybodv else is doing,"
Brook!" said, "Our people know
what's possible. What we've been
surprised by IS the- rapid comrner­
cializanon of ideas in japan."

Brooks said a common U.S. pat­
.. tern I~ to avoid Investing 10 new
products thai aren't fairly sure to
return profits quickly and to-with-

.. .holdl,,!ar~~!ltlg_ane,,'c"-dvancein an
eXISting product line as cl6rilfasii, .
predecessor I' selhng well. And.
until recently, L.S. companies have
not planned senously to compete II:

mternanonal markets.
japnn. bv contra".. hold, globnl

economic nonunance to be a nation­
al goal. invests lon~ and heavily In

research and development and oe­
votes tar more of us best engmeer­
ing expertise to sophisticated man­
ufacturing methods.

Such factors have givenjapan the
advantage even though its sciennfic
and technological mnovanvenes­
remain well behind that of the Unit­
ed Slates in all but a few narrow
fields.

Although the Umteo State,
spends more in total dollar. on r~­

search and development <R&D>
than .Jap~n and the next two closest
competitors, West Germany and
France, combined, according to fig- I

ures gathered by the Nanonal SCI- .

ence Foundanon. those cnmpetitors
have been increasing their spending
dramatically m recent vears,

In. relauon to the sIZe of each
coumrv'seconom,'. all tour-coan­
tnesare. now; liIH'~lln~/:aDOUr- the:
same' 10 science and euglfl~enng

. re:ot'iIlrd,',;

,



knQwleci~e of
sophi~ticatect manufacturing meth­
ods, They may modify t~ product
design to ensure more reliable qual­
ity alter manutacture..-They. may
even invent new, methods to make
the product. A. a result. the japa­
nese product can be made- mort'
easily. more cheaply andwith much
lower risk of defects.

The studv was done bv D. Elea­
nor Westne"y of the Massachusetts
Institute of Technology's Sloan
School of Management and
Kiyonori Sakakibara of Hitotsubashi
University in Tokyo.

Other key differences between
the japanese and American styles of
managing engineering talent. ac­
cording to Westney and Snkakioara.
include: -
• japanese firms invest tar more
time and money In advanced train­
in.':' tor their engineers than do
American nrrns. partly because
they have little fear tnat hlghi~' ral­
ented individuals will be hirec (Iwa~

by rival firms. It is rradmonal ro:
Japanese engineers to stay with fir.

employer for life. One result I' that
hundreds are sent abroad to study
for months or year:.-mo~;t often at
American uruversmes. which many
japanese regard as the best ir, higr­
technology fields. At MIT. ror ex­
ample. there are more than 100
japanese engmeers taking classes
at anv givenume. Japan's much
vaunted "fifth generatIon" computer
project. in which the country hopes

I to leapfrog American computer
technology. is based largelv 0" in­
novations borrowed from L.S. corn­
purer SCientists at MIT.
• While many japanese engineers
are-soaking up tne most aovanced

"." R&Dcskilis,,"antHmowledgecIflU,S,C"'
unrversiues, far fewer American
engineers go to japan. even to learn
what J~lpan does best. advanced
rnanutacturmg recnnoiogv.
• Although engineers everywherf'
often engage- In "bootleg research."
Uhlnf! company' resources to pursue
personal projects or the- side,
Amencan firms try to discourage
such ncnvines because theenf!l­
neers may then leave to expkur
their "ideas In new, sprnoff entrepre­
neuria! firms. japanese companies
encourage such sidelme research,
confident that the engmeers will
stay and turn the new ideas into
valuable products for the cornpanv

Another important difference.
cited bymanv analysts, ana iHu:-·
rrated by the history of the VCR. I>

the greater willingness of japanese
nrrns to spend money over longer
periods of time to bring a new prod­
uct idea to fruition. V.S. firms are
often run byproff:lssion(ll business
managers. untrained 10 engineer­
ing, who make decisions to maxi­
nnze short-term profits.

In japan. which has no business
school" high-technology firms are
more likely to be run by engineers
who showed management skills and
who have advanced up the corpor­
ate ladder. The, plan much further
ahead and are willing to forgo short­
term profits for a long-term advan­
taze.

"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 oldest arenas of high-tech
competition. One of the newest is
biotechnology. another field pio­
neered chiefly In the United States
and which promises a multibillion­
dollar market supplying medicine
with more effecuve drugs and di­
agnosnc tools and supplying agri­
culture With various products to
ennance crop yields. Japan's ap­
proach to biotechnology illustrates
what many scientists see as another
of that nation's advantages­
japan's method of creanng govern­
ment-supported consortiums of pri­
vare corporatrons.

V.S. bioiogists invented gene
spacing. also called recombinant
OI'A technology. and developed
most of the methods of applying the
technology. Although a swarm of
new American entrepreneurial bio­
tech firms has emerged. the japa­
nese are pushmg hard to capture
much oi tne market. Manv leaders
of V.S. biotech nrrns believe it will
be hard. though not Impossible. to
stav ahead of jaoar..

The once unqueslJoned·d.vnafflisnl
~; the United Statesin the .·orld
marketplace IS being tested as nevc'
before. /ornn~ Americans to
confronldramatic changes In
sldndard o/Iinng, expectatIOns and
wllU's. ThiS IS tn« second ~fsa
arncies explorltlg these changes and
thea, causes..

As m many other fields. a key
feature of Japan's drive is us unusu-
al de~reeoi cooperation among re­
lated mdustrle; and universities and
the japane.e~overnment's strong
encouragement and financial sup­
port for a coherent national pro-,"~­

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

biotech firm, from collaborating
and while tradition lead. many to
pursue their goals apart from fed­
eral labs, japan's MinIstry of Inter­
national Trade and Industry (MIT!)
has created a consortium of 14 rna­
jor corporations to collaborate on
biotech. Global dominanon in bio­
rechnologv IS an, official national'
goal under one of japan', to-year

. -"Sext Generauon Projects ~

Howard A. Schneiderman, vice
president for R&D at Monsanto. a
major biotech firm, sees his com-
pany as having to compete not jutt
with other firms but with all of Ja·
pan. }

"Monsanto, du Pont and Eli Lilly
cannot cooperate in biotechnology"
Schneiderman said. "We must be
competitive, at arm's length. Yet
Monsanto must be able to compete
scientifically and commercially in
biotechnology with MIT!'s consor­
tium of 14 great companies in bio­
technology and must compete with
japan's nationalcommitment to bio­
technology."

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

"No MIT! consortium in Japan,
no industrial combine in the U.S, or
elsewhere can duplicateor compete
with the basic research capabilities
of America's great research univer­
sities." Schneiderman said.

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

Most university-based research
in 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 spendingin
this area has not grown significamiy
in several years. 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 19905.

"In 10 years, if what I'm sayingis
correct," Cape says, "I bet we'll
hav.~_~~ari!!~in~ongr~~-an4.aJQt". .-..,' co'­

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

NEXT: Tncroleaf educatw..
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l : , An MDSO jet nears completion at a McDonnell Douglas plant
I Idea pav off. I in Long Beach. Calif, Britain invented the jet engine, but
I' I L.S. imitators. including McDolinell Douglas, improved on the

I : idea and reaped most of the economic benefits-c-doiag to
' Britain what Japan nowdoes to the United States.
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America, the 'Diminished Giane
As Rivals Strengthen, U.S. Dominance in Tt6rld Marketplace Fades

Fourth ofa series

By Stuart Auerbach
WaslJill~t,)Il PostStaff 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 industrial gi­
ant, what happened next was per­
haps a surprise.

The low-priced Hyundai swept
through this country, setting a
record for first-year sales by an
imported car-168,882 sold in
1986-and quiekly 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 ofthe

globe-establisbing an entireiy
new relationship between tbe
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 bave been so
sweeping and have taken place

RUDE AWAKENINGS
THE CHALLENGE Of THE GLOBALEL:UNUMY

with such astonishing speed~

over just 15 years-that tbey 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 6f 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 havecome 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 sbifts of the power rela­
tions among nations,"-

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

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

See COMPETE, A18, Col. 1



us }1'uces Up to Erosion
Of Economic Supremacy

COMPETE, From Al

the United States can keep its man­
tleof 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
20 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 year, coupled with the
transformation of the United States
'n 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 illustrate how
the United States is no longer the
preeminent player in the world
economy, and how other nations are
coming up:
• In 1950, the United States pro­
duced 40 percent of the world's
goods and services. By 1980, the
U.S. share had dropped almost by .
half, to 22 percent. Meanwhile, Ja­
pan's share climbed from less than
2 percent to about 9 percent, and
Europe's share rose from 21 per-·
cent to almost 30 percent.
.. For the first time since World
War II, the United States last year
lost its position as the world's lead­
ing exporter, supplanted by West
Germany, with Japan pressing on
the United States in third place.
• Last year, again for the first
time, the United States ran a trade
lIeficit in high-technology products,
eonsidered the wave of the future
lor the U.S. economy and critical
lor U.S. national security.
~ In 1974 the United States was
responsible for the design of 70
percent of the advanced technology
jn 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.
•
Jhe '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

the Pacific Rim-c-Hong Kong, Sin­
gapore, Taiwan and South Korea.

These newly industrialized coun­
tries (NICs) joinJapan, 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 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
national product. Twenty years lat­
er, trade accounted for 15 percent
of U.S. GNP. Government officials
estimate that 5.5 million jobs now
depend on exports, and one in four
farm acres produces crops for sale
abroad.

The decline in both power and
standard of living is difficult to ac­
cept in this country, which was born
out of the limitless optimism of pi­
oneers who saw the American
dream as one of continued econom­
ic and social enrichment, said for­
mer deputy treasury secretary
Richard Darrnan, 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. I, and
most Americans alive today have
never lived in a world in which they
were not clearly the dominant
force.

And, he added,"The day you ac­
cept being No.2, psychologically
you are on the waydown."

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

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

In Japan, the U.S. occupation au­
thorities set an artificially low ex­
change rate for the yen to boost
Japanese competitiveness. The the­
ory, expressed by then-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
petuatefree 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
warsuccess," 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
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
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 thouj1ht

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.
Zysrnan 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 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 willingto modify
their fast-growth economies for the

i greater good of the global system.
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Stephen Krasner, a specialist in
international economics and politics
at Stanford University, agreed.
''You can'trthink of 'the United
States as the dominant power as it
was in the past," he said. ~That has
to have military ':iriiplications. It
doesn't makesellstdor the. United
States to maintain the defense com'
mitment it has in a world in which it
is not the hegemoriic powerin tile
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 theirecono­
miesneed? "It wouldbebetter if
Japan and Eurei~ weieprotecting
interests that aremiJchmorevital
to them than to the {lniied SUites;"
Krasner said. ' ... '... / •,'. '

"Can. the. world'sIargestdebtor
nation remain the world's leailing
power?" asked Bergsten in his For­
eign Affairs article. .

"Can a small islandnatiQnfjapan]
that is now militarily msiinificant
and far removed .fr0ID the tradition­
al power centers provid~ lit J~!'t
some of theneoo.ed.cllioball~­
ship? Can~he Pnite,il ~tatesp,<!¥ti9,.
ue to leadJts alli<lJl~,sYst<l!tl~sl§Jt
goes increasingl)',U\t9debtt().ll'lPJ!~

tries that ~res",p~.dt(),!1f.oj~fl!l­
10wers?C~jtp'u§htl!oS!l£o.l!!'ttt~s

hard in .Pursuit,:9Hts,e,c.~1I!!!) I,~"

perativeswhile insisting.O!l tl)fl!f:!b
legiance onissue§.{)fg!obal.~~­

egy? Can itholdits,al1ies..\<l,g~§l':,
in managing the.~~J!l'ityllY!'~m?;',.;

There, is new ,p~r~.OIj,,~

United States.to .change, . !Q.i\\Ild
what some see as a compIB:~)'.
and weakening of tJ.tehuman.llpfrit
and t6begIiltopompete Mlyin tl!e .
new worldenvironment.. ": .

Now, Abo said, ''wewnl see how.
much vibrancy this economy has." .' •
NEXT: Pditics of "£ompetitiveness",

A 'Diminished Giant'

"just as the U.S. citizen feels en- The once unquestioned dynamism
titled to 1950-like preeminence in of theUnited States in tMworfd
every field:' observed Smart, "the marketplace is being tested as never .
japanese citizen believes that the before,forcing Americans to
tilted playing field of the last 40 confront dramatic changlIS in
years is his by national right" standard ofliving, exPectationsand

The current U.S.-Japan battle vilIUIIS. This is thejourth·ofsixth
over semiconductor trade reflects articles exploring these changes.
the realization that retaliation may Succeeding articles wilIfJddress
be the only way to force Japan to' "£ornpetitiveness" asa potiticl1l~
live up to its new global responsi- 'andthe'OUtJookforthefli/Ure,JZ:;:;';
bilities. '" ..:"':," .-:"'" - I. ,' ..'.- ',. c",;-',J!*'~

The Reagan administration drew ·•. .'.' .•. ....•... • .•. <i! '.
the line on semiconducto~ because. . fellow of economics at the{'.o=1
they are the building blOCks!lfallon Foreign Relations. mlQSetlllllBs
high technology. Without a .strong never used to matter. Now thaf\Ve
semiconduct~~ industry, a country '. are no longerJlredominaIlt;~
loses the ability to develop more matter.". .' .
powerful computers .and the s~per- . The concerns stretch . beYond
computers that are VItal for national: 'economicvitality (0(he, irJt~~tiP\l­
defense. . . al security arena. "As we get less

Unde.rlJ?fig the tr~d~ dls~ute are competitive, the burdenoLmain­
fears wI~hm the adr:um.stratlon th~t taining the U.S. policy of national
U.S. ~atlona! security IS at~takejL securltywttlgetmore onercuson
Americanhigh-technology mnova-· the economy" said Cohen the
tion. is .thwar.t~d by japanese pro- Berkeleyeconomist, ' .
tectionist policies at home and ag-
gressive discount pricing in the National Security Concerns
United States-the heart of the
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.

"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.S: Chamber of Commerce.

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

i larger issues of competitiveness are
C.beiil'gframed be~eath the jockeying
,., for.trade legislation,
I,~lt depends on how much we in­
! .·vest"how much research and de­
. velopl!lent we do, how well we ed-

ucate ourselves, how we use our
capital," said C. Michael Aho, senior

0"·
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A ICHANGING BALANCE:
THE U.:S. SHARE OF WORLD GNP

IN PERCENT SURPLUS
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!Lessons of the VCR Revolution
How U.S. Industry Failed to Make American Ingenuity Pay Off

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 Vnited 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 in VCR development, the
American firms did not think of

SeeCOMPETE, AIO, Col. 1
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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 States is
still the world leader ill scientific
and technological innovation.

"The problem is oot so much with
. American innovation," said Harvey

Brooks, a specialist in technology
and public policy at Harvard Uni­
versity. "Our scientists and engi..
neers still lead the world in the
origination of new ideas. The prob­
lem is what happens after that
point.Where we're falling behind is

By Boyce Rensberger
W,I.<lllllllllJlll'w'.1 :I1,lttWr:'~"

Second 0/a series

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

By the mid-19705, however, ev­
ery American manufacturer had
judged the VCR a flop and had left
the business.

'rOUIlY nor one American compa­
ny makes VCRs. All of the 13.2 mil­
lion unit, sold in the United States
last year-36,OOO every day for a
total of $5.9 billion-were made in
Japan or Korea.

Even RCA, once a proud, patent­
holding pioneer of the new technol­
ogy, is now simply a middleman,
buying Japanese .vCRs and reselling
them under Its own label.

The story of the VCR, according
to man)' experts, illustrates some of
the reasons why American industry
is losing' Its global competitiveness.
It challenges the popular notion that
a loss 0:" innovative capacity'lies at
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themselves as involved ,;:;)j Impor­
tant global competition. It vvas an
insular stance. common in many
U.S. industries. that would later be
seen as one of the causes of Arner­
ica's mounting trade deficit.

"Around 1974 -RCA aborted its
VCR project," said Frank McCann
of the company's Consumer Elec­
tronics Division. now owned by
General Electric. "It seemed clear
the consumer just wouldn't buy it.
What we didn't appreciate back
then was that the Japanese would
keep working on the VCR."

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

Pattern of U.S. Reluctance
What would c.ome to be called the

VCR revolution. accounting for an
appreciable share of the U.S.-Japan
trade imhalance, had been won by
the japanese, The United States
lost. according to many analysts,
not because American scientists
and engineers had abandoned their
heritage of Yankee ingenuity but
because American industrial man­
agers were unwillmg to invest the
resources to apply that ingenuity
long enough to make a good ide;.
payoff.

"It's not as if the United States b
caught by surprise by what the [ap­
anese or anybody else is doing."
Brooks said. "Our people know
what's possible. What we've been
surprised by IS the rapid commer­
cialization of ideas inJapan.,.

Brooks said a common U.S. pat­
tern is to avoid investing in new
products that aren't fairly sure to
return profits quickly and to with­
hold marketing a new advance in an
existing product line as long as its
predecessor is selling well. And.
until recently. V.S. companies. have
not planned seriously to compete in
international markets.

Japa!:. bv contra". hold, global
economic dornmance to be a nation­
al goal. invests lonp find heavily in
research and development and de­
votes far mare of its best engineer­
ing expertise to sophisticated man-
ufacturing methods. .

Such [actors have givenJapan 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.

Althoug}. till; 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 Nanona! SCI­
ence Foundauon. those competitors
have been increasing their spending
dramatically m recent years,

In relation to the SIZe of each
countrv's economy. <lli four coun­
trres art nnw IlIH·< tl!:f: about thE'
same In sciencevand t'1l~lrlt"('rl!lg

rese-arct.

In EI66 the C!1!<'l:~ S:;~~"~~ spen;
2.8 percent of its gross nationa:
product on R&D, only (1 modest
increase from the 2.6 percent spent
in 1970.

japan, by contrast, has increased
its spending faster. In 1970 it in­
vested 1.9 percent in R&D, but
climbed steadily to match the Umt­
ed States' 2.8 percent by 1985, the
last year for which figures (Ire 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 byJapan or
West Germany. If military spending
is subtracted for the most current
iigures, 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 money
manufacturing the product. "Arner­
leans 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 nse, he said, the economic ad­
vantage goes to the imitator who
can skip the costs of basic research,
learn from the innovator's mistakes
and come to market quickly with an
improved version of the product.

Britain and the jet engine offer an
older illustration. Although widely
cited as an example of a major in­
dustrial power that has slid into
global economic impotence and, in
some ways, a declining standard of
living, Britain continues to be one of
the world's leading scientific inno­
vators-second only to the United
States as an originator ofimportant
fundamental 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
economic benefits.

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

What has slipped in the United
States. Rosenberg contends along
with many others. is the ability of
industry to capitalize on "next gen­
eration" improvements in good
ideas. regardless of where the idea
oncinared.

"To a far greater degree than we
once belle ....ed... Rosenberg said, "(I

nrsr-rat- . dorne-nc scienufrc rt-­
~'·<1;cr· cap;lbihry I~ neither sufil-

,
~

cien: nor {'over; necessary for eco­
nonuc ~r0\\·th." More cnucal is the
sopmsticanon 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 whofigures 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

i counterparts,
"The relatively lower status and

lower pay that have characterized i
careers in IV .S.J 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 quality American products,
according to a study of computer
manufacturers done jointly by two
experts in technology management,
one an American and the other a
Japanese, is that Japanese engi­
neers move easily back and forth
between R&Dand 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 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.

Under the Japanese system, ex­
perts in manufacturing technology



I
~arE: tree to complete the design in
accordance with their knowledge of

i sophisticated manufacturing meth­
I ods. They Olav rnodifv the product

I
design to ensure more reliable qual­
ity fitter manufacture. They may
even invent new methods. to make
the product. As a result. the japa-
nest product can be marie mort'
easily, more cheaply and with much
lower risk of defects,

The stud" was done bv D. Elea­
nor Westnev of the Massachusetts
Institute of Technology's Sloan
School of Management and
Kiyonori Sakakibara of Hitotsubasbi
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 tar more
time and money in advanced tram­
in~ for their engineers than de

! American firms, partly because
they have little fear that hlgh;~' tal­
eoted individuals will be hired fI\V(l~

by rival firms. It is traditional tor
Japanese eng-meers to stay with an
employer for life. One result IS that
hundreds are sent abroad to study
for months or year~-mosl often at
American universities. which many
Japanese regard as the best If; higt»
technology fields. At MIT. tor ex­
ample. there art more than 100
Japane-se engineers taking classes
at any given time. Japan's much
vaunted "filth generation' computer
project, lin which the country hopes

1 to leapfrog American computer
technology, is based largely on in­
novations borrowed from U.5. corn­
puter scientists at MfT.
• While many japanese engineers
are soaking up the most advanced
R&D skilis and knowledge m U.S.
umversines. far fewer American
engmeers go to Japan, even to learn
what Japan does best. advanced
manutacruring technology.
• Although engineers everywhere
often engage In "bootleg research,"
USing company resources to pursue
personal projects on the side.
American firms try to discourage
such activities. because the engi­
neers may then leave to exploit
their ideas in new, spinoff entrepre­
neurial firms. japanese companies
encourage such sideline research.
confident that the engineers will
stay and turn the new ideas into
valuable products for the companv.

Another important difference.
cited by many anaiysts(lr.r. :Et!~'~

[rated by the historv of the VCR. IS

the greater willingness of Japanese
nrms to spend money over longer
periods of time to bring a new prod­
uct idea to fruition. t.: .S. firms are
often run by professional busines~

managers. untrained In engineer­
ing. who make decisions to maxr­
nuze short-term profits.

In japan, which has no business
school" high-technology hrms 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 willing to forgo short­
term profits ior a long-term advan­
tage.

"American investors need earn­
jogs 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 oldest arenas of high-tech
competition. One of .the newest is
biotechnology, another field pio­
neered chiefly 111 the United States
and which promises ~ multibillion­
dollar market supplying medicine
with more effective drugs and di­
agnostic [0012 and supplying agri­
culture with various products to
enhance crop yields. Japan's ap­
proach to biotechnology illustrates
what many scientists see as another
of that nation's advantages­
Japan's method of creating govern­
ment-supported consortiums of pri­
vate corporations.

U.S. bioiogists invented gene i
splicing, also called recombinant I
DNA technology. and developed,
most of the methods of applying the I,

technology. Although a swarm of i
new American entrepreneurial bio- I

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
slav ahead of japan.

The once unquestioneddynamism
of the United States iii the "mid
marketplace is being tested as nevt'
before,forcing Americans to
confront dramatic chan?es in
standard ofliving, expec/attOns and
values. This is the second ofsix
articles exploring these changes and
theircauses.

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 lind
the Japanese government's strong
encouragement and financial sup­
port for a coherem national pro­
gram in this area.

While antitrust laws prevent U.S.
, biotech firms from collaborating

and while tradition lead, many to
pursue their Foals apart from fed­
eral labs, Japan's Ministry of Inter­
national Trade and Industry (MITIl
has created a consoruum of 14 rna­
jor corporations to collaborate on
biotech. Global d"mmatlon in bio­
tE'l'hnolo~y IS an official national
goal under one of japans lO-year
"~exI Oeneraucn Projects ,.

Howard A. Schneiderman, vice
president for R&D at Monsanto, a
major biotech firm, sees his com­
pany as having to compete not just
with other firms but with all of Ja­
pan.

"Monsanto, du Pont and Eli Lilly
cannot cooperate in biotechnology,"
Schneiderman said. "We must be
competitive, at arm's length. Vet
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
universities.

"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
try's need lor proprietary secrecy
conflicts with the traditional open­
ness of university research.

Most university-based research
in biotechnology is lunded 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 spendingin
this area has not grown significantly
in several years. Because Japan's
spending on basic biotech research
is contmuing to grow, Cape fore­
casts that Japan will take the world
lead in biotechnologyin the 1990s.

"In 10 years, if what I'm saying is
correct," Cape says, "I bet we'll
have hearings in Congress and a lot
of American industrialists will bitch
and moan.about how the Japanese
have done unfair things in trade.
But that is not the case with bio­
technology. The Japanese are doing
the right thing."

NEXT: The role ofeducation
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An MD80 jet nears completion at a McDonnell Douglas plant
in Long Beach, Calif, Britain invented the jet engine, but
r,s, imitators, including McDonnell Douglas, improved on tbe

i idea and reaped most of the economic benefitE-doing to
! Britain what Japan now does to the United States.

1
,he United States may

have lost the VCR
revolution because

industrial managers were
I unwilling to invest resources
I long enough to make a good
Iidea payoff.

I
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ByJerome B. Wiesner

FEW INSTITUTIONS of the Federal
Government have had as rapid 'a rise

' to prominence and lapseintol/blivion
as the President's Science, Advisory Com­
mittee (PSAC). Few.institutions have been
punished as thoroughly fordoing a good job.
And few institutions are needed moreright
now.

Aflood ofrecenteventsand problems are
,directly traceable to the absence of a pres­
idential advisory group: The Challenger di­
saster, the unproven and exaggerated
claims about military, inferiority and need
forexcessive amounts of new military tech­
nology and hardware, the exaggerated
claims of Soviet cheating on arms agree­
ments, the disregard by the responsible
agencies of serious environmental and pub­
lic-health problems and the loss of compet­
itiveness ofmuch ofAmerican industry.

JetOtM Wie.mer, sciencs adviser to
Presidents Kennedy andJohnson, is
president emeritus ofMassachusetts
Institute ofTechnology.

--, ~:"o(,,:.

\yhyWeN~ ATough I
National Science Adviser ]•t,.

It may be sheer coincidence but the dis;::
(integration of the U.S. space program, slid- ~
ing from a position of world leadership tOJ.
one of embarrassment, has paralleled the';:
decline of presidential science advising.::
Last year American space scientists had to:~
send their instruments on Soviet space:!
probes to investigate Halley's Comet, and~:
American companies wanting to launch:;
communication satellites are looking to Eu-::
ropean companies for launchings. ':

Meanwhile, much of U.S. industry, both::
low andhigh tech, has gradually slipped out :::
of competitive range of industries in other-:
nations, most notably in price, but often in::
quality as well. And this turn of events has::
occurred despite U.S. research actiVities::
remaining among the world's best. 3;

The demise of the President's Science f'
Advisory Committee parallels a growinit'
U.S. tendency to disregard inconvenient;~:
facts in arriving at decisions. This tendency I,
is particularly strongonmattersofdefense.:'
The fear of Soviet military might has long::
provided an excuse for exaggerating the'::
threat in order to justify many unnecessary ~.

SeeSCIENCE, D4, CoL 1 :
••
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Military R&D Depletes Economic Might
•

. Fewer than 1% of 8,000 patents produced by Navy·
sponsored research andavailable for licensing are licensed;
almost 13% of the Agriculture Department's patents are,

By FRANK R. LICHTENBERG

The countries that lost World War II
have been winning the battle for world
markets in recentyears. They havegained
from not directing enormous amounts of
capital to military uses.

Japan and West Gennany are both ex­
Perienclng substantial trade surpluses, in
1983 exporilng 17'1, and 10% more, respec·
tively, than they were imporilng. The
U.S.• the U.K. and France, which emerged
victorious from the war, are now experi·
encing large trade deficits. In 1983 the
U.K. and France exporied about 10% less
than they imported, while for the U.S. the
deficit was an enormous 26%.

Differences among the industrialized
nations with respect to trade performance
probably are atiributable to a variety of
factors, but a potentially important, and
perhaps not widely appreciated, factor is
the difference in rates of investmelit in reo
search and development.
FInding the True Share

An important detenninant of the com­
petitiveness of a country'S products in in­
ternational markets is the amount of R&D
Invested to develop and produce them.
"Process" R&D enhances competitiveness
by reducing cost, while "product" R&D

, does so by improving product quality and
t reliability. Now, the U.S. devotes almost

I
, exactlythe sameshare-about 2.6%-ofits

I

gross national product to R&D investment
as do Japan and Gennany. (The U.K. and
France have a somewhat lower R&D in­
vestment share, about 2.2%.) But a sub­

I, stantial fraction of the R&D investment of
, the U.S., the U.K. and France Is military
I in orientation. According to official esti·

I
mates, about27% ofU.S. and U.K. R&D in'
vestment, and 219, of French R&D invest·

t ment, is military.

1
'"' These estimates are based on the as­

sumption that the government sponsors
militaryR&D, which for the U.S., at least,

j isclearlyfalse. Defense contractors devote

a substantial fraction of their own R&D
personnel and facilities to the preparation
of technical proposals thai are the basis
onwhich the Pentagon awardscompetitive
contractsfor major weapons systems. The
true share of (government plus private)
military R&D in total U.S. R&D invest·
ment is probably about 35% to 40%. In
contrast, less than 4% of Gennany's, and
1% of Japan's, R&D Investment is mili·

tary. These low shares reneet the deliber­
ate polley on the part of the victors of
·World War II that the reconstructed Japa­
nese and Gennan economies would ex­
elude defense se,ctors. Military research
and production would be the province of
the wartime Ailies.

Military R&D no doubt enhances the
competitiveness of U.S. militaryproducts:
TheU.S. (as well as the U.K. 'and France)
is a net exporterof arms. But annaments
represenia relatively small share of U.S.
exports; perhaps 35% of its R&D Invest·
mentis dedicated to products that account
for only 5% of our exports.

Military R&D also may enhance, to
some extent. the competitiveness of U.S.
civilian products. Thedominance ofAmer·
lean producers in the world market for ci·
vlllan aircraft, forexample, isprobably at·
tributable in part to the technological ad·
vantage conferred on them by having per­
formed government·sponsored research in
military aviation. There is a question.
though, of how extensive thecivilian bene­
fits,or "spinoffs," from militaryR&D gen­
erally are. Most of the military R&D
budget Is devoted to theadvanced develop­
ment of prototypes rather than to basicor
even applied research, which are more

likely togeneratesplnoffs. Theatmosphere
ofsecrecy in which much militaryR&D Is
conducted also tends to inhibit spinoffs.

Two pieces of evidence suggest that in
most cases, few civilian benefits result
from military R&D. First, companies per­
forming'defense R&D under contract for
the government decline to exercise their
right to claim title to about two-thirds of
the innovations they produce. Second,

fewer than 1% of the more than 8,000 pa­
tents produced by Navy-sponsored reo
search and available for ticensing are II·
censed; in contrast, atmost13% of the Ag·
riculture Department's, patents are II·
censed. These data are suggestive rather
than conciusive; no one really knows how
extensive the civilian splnoffs from mili·
tary R&D generally are. But II is safe to
say that a dollar spent on defense R&D
does much less to enhance our interna·
tional competitiveness than does a dollar
spent on civilian R&D.

Because a country'stotal (Civltian plus
military) R&D investment, or its ratio to
GNP, is not Inany meaningful sense fixed,
an increase in military R&D need not lm­
ply an equtvalent reduction in civilian
R&D. (The strong itegatlve correlation
across the five countries between military
and civilian R&D expenditure-both dl·
vlded by GNP-Is, however, striking.l But
increases in military R&D expenditure,
particularly rapid increasessuchas those
occurring in the U.S. earlier Inthisdecade,
tend, at least in the short run, to drive up
the prices of scarce resources (such as
scientists and engineers) required to per­
fonn both typesof research.Startingsala­
ries of engineers and techn1c1ans were in'

creasing at an average annual rate of
about 10% during the recent defense
buildup; the rate of increase fell 10 about
3% after Congress and the administration
agreed to end the bUildup, The escalation'
in research costs presumably reduced real
growth ofcivilian (If notof military) R&D
investment. .
PoDcy ImpbcatloDS

Sowe can posit that one factorcontrib­
utingto the superior trade perfOI'lll8lll:e of
Japan and Oermany, relative to that ofllle
U,S.. the U.K. and France, is the fonner
countries' significantly higherrate ofcivil­
ian R&D investment relative to their
GNPs. It Is true that that these countries'
relative rates of total (and civilian) R&D
Investment have remained fairly s~,
over time. whereas only recentlyhave the
trade perfonnances of the U.S.• the U.K.
and France compared so unfavorably willi-:
those of the other twocountnes. ButJaJlllD
and Germany began the postwarera at a
substantialtechnological disadvantage. 8)'
maintaining a, higher postwar rate of ...
vestment in civilian R&D than the c0un­
tries that defeated them. they _ able10
reduce the gap and eventually 10 achieve,
technological parity or even superiority.

The polley Implications of this anaiyldI,
are clear. Advocates of large U.S. military,
R&Doutlaysargue that theyare necessaJY
to compete effectively with the Sovlels.,
But how the U.S. fares Incompetition w1lb
the Soviet Union depends upon the relatlYe
economic strength of the two nations. u:
well as on their relative militarystrenctlL: '
A high rate of military R&Dspending per-,
haps contributes to our military streligt/l"
but it weakens our economy by reducing
civilian R&Dinvestmentand thusour abll·
ity to compete in global markets.

Mr. Lichtenberg, an associatepro/eSlOT
at the Columbia Universily GradruJte
Schoot of Business, Isltff/lfalell WIth the
National Bureau 0/ Economic Research.
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abolished PSAC and the post or science au­
viser after a few frustrated members of
PSAC-wrongly, I believe-publiclyopposed
the ABM and supersonic transport. In doing
this, they violated the long-standing and
proud tradition cf confidentiality of the Sci-
enceAdvisory Committee. ,

Nixon did not want to hear the facts. In a
sense,he chose to kill the messenger. In lat­
er years Presidents Ford and Carter made
arrangements to get their ownassistance on
technical questions. Ford faced an anti-PSAC
biallthat lingered on after Nixon and so nev­
er was able to create an adequate advisory
system. Carter appointed a special assistant
for science hUI didn't reestablish a Presiden­
tial Science Advisory Committee with any­
thing like the extensive capabilities of the
original committee.

Reagan's operating style dictates alto­
gether different waysof making tech­
nical decisions. He uses the buddy sys­

tem, which in the end, proved disastrous.
Reagan has made no effort to get indepen­
dent advice aboutlechnical questions suchas
the shuttle, or SOl, perhaps becausehe did

. notknow that be needed it, He lrusted the
advocates who had surrounded him during
his campaign for the presidency, and he
heeded their advice.

It is true that a numberof very good sci­
entists refused Reagan'sofferofappointment
to the position of science adviserwhen they
learned about the limited role Ihey were go­
ing 10 have, and especially that their infor­
mation and advice would flow to the presi­
dent mainly throughhis chiefof staff; that in
fact they were being asked to be an adviser
to a presidential aide.Theymighthavemade
a difference. ~ge Keyworth accepted the
position despite the limitations and thus
servedthe presidentandthe countrr poorly.

What canbedoneto reverse thedecline in
the U.S. technological well-being? We are
faced withtwoseparatechallenges. First, the
presidentmust resumecontrol of the federal
scientific enterprise. He must take backeon­
trol and oversight of these vast resources
from the military/indnstrial complex. Second,
wemustsimultaneously revitalize the civilian
science and technology enterprise,all of it­
education, basic research and civilian appli­
cationof technology, Weshould hoyonlythe
fewmilitary systemsneeded to insurenation­
al security and direct the rest of our vast
technical resourcesto rebuilding the nation's
civilian industrial base.

Anessential part of this task is to build the
presidential science advisory mechanism
back up in a way that would regain the con­
fidence of the Congress andgeneral public in
the government's decision-making process.
This will not be easy, given the recent his­
lory. But it mustbe done.

will give me any help. They have other in­
terests."

With this challenge. many of us on the
PSAC turned our attention to the technical
questions of the test ban and other disarma­
menl efforts.The PSAC wasthe President's
main source of technical information on
arms-control and plso, which was important
to its ultimate fate, the target of the weapons
advocates' wrath, a situtation that continued
as longas PSAC survived.

Without planning 10 do so, PSAC alsobe­
came the ombudsman for federal science and
technology programs. The staff became a
group to whom workerson government pro­
grams, aware of faulty designs, poor manu­
facturing, inadequate perfomance, unneces­
sary programs, or other problems could ap­
pealwhentheir concernswere ignored with­
in their own organization. Scientists and en..
gineers realized that the PSAC staffprovided
a channel that they could use with the con­
fidence that they were not risking the tradi­
tional fate of the whistle-blower. Wemade no
effort to encourage this channel, but neither
didwe discourage it. RobertMcNamara once
asked me how it was that the few people in
my office knew much more ahout Depart­
ment of Defense R&D and procnrement dif­
ficulties than he didwithhis largestaff.

I said earlier that I am convinced that if
there had been adequate presidential-level
overview of technical programs in recent
times, the Challenger explosion would not
have happened.

Although Ihe immediate causeof the Chal­
lenger disaster was the explosion of a salid­
fueled rocket, the real reason for the failure
was that President Reagan did nnt have his
owntechnical..reviewteam. AU of the groups
involved were under extreme pressure to
maintain a launch schedule at allcosts.They
ignored numerous warning signals. In tech..
nical jargon, the presidenthad no feedhack.
He received no independent information or
advice to help him judge Challenger or any
other technical program for which he wasre­
sponsible, or for that matter the soundness
or need for any of the proposed new pro­
grams that flow into the White House con­
tinuously, suchas mostnotably, the Strategic
Defense Initiative.

Reagan didnot create this situation; hein­
herited it. It was President Nixon whoabol­
.ished the Science Advisory Committee and
the post of Special Assistant to the President
for Science and Technology. He got rid of
them because he did not like the advice that
they were providing on issues ranging from
the controversial anti-hallil;tie.-mi~le system
and the proposed supersonic transport air..
craft to the performance of military -equip­
ment inVietnam. Theirevaluatons wereneg­
ative, while he was getting more optimistic
infor~1tion from other sources. He finally

science and techoology and move the
aavisory committee intothe Executive Office
of the President, where it could provide him
with independent evaluation of the govern­
ment's many scientific programs. Its mem­
bers quickly develtped a close rapport with
the president, whoturnedto it frequently for
help. President Eisenhower provided Killian
with a letter of appointment spelling out, in
great detail, his responsibilities and, giving
him wide-ranging authority. When George
Kistiakowsky replaced Killian in 1960,he fol­
lowed the opetatlngprocedure established by
Killian.

When [ became science adviser to
President Kennedy in 1961, he used
this same fetter to define my re..

sponsibilities. This essentially gave me total
oversight of all science and technology pro­
grams in the government and in related ed­
ucation programs.

In the Eisenhower..Kennedy period, a ma­
jor role of PSAC and the president's special
assistant for science and technology was to
screen the avalanche of military and space
projects confronting the president and at­
tempt to provide sufficiency within a man­
ageable budget. Sucha taskcan be doneonly
by a technically competent group totally
without vested interest.

In 1958, as .Eisenhower became increas­
ingly dedicated to halting the arms race, he
asked the Science Advisory Committee to
helphim. [ vividly recall the dramaofthe mo­
ment. Referring to the 1957 Gaither Panel's
report on the consequences of nuclear war,
he pounded hisdeskandsaid,lOyau can't have
that war. There aren't enough bulldozers in
the country to scrape the bodies off the
streets. Why don't you help me prevent it?
Neither the Defense Departmentnor AEC

the vestedinterestof their individual service.
And because so many of the dominant issues
ofour timesinvolved military technology, the
perceived needforsecrecy hasbeenadded to
the obvious barrierof technical complexity.

President Truman faced the question of
technical decision-making as soon as World
WarII ended. Troubled byinter-service hat­
tling over which of themshould have the re­
sponsibility for the many new technologies
thatwere evolving, andespecially bythecon­
tinuing controversies aboutnuclear weapons,
Trumancommissioned a studyof how to get

-himself better information and advice. He
persuaded William Golde", a prominent law­
yer who had had considerable experience
with the wartime Navy Department's re­
searchand development efforts to study the
problem and make recommendations about
whatto do. In the fall of 1950,Golden filed a
report that proposed a full-time scientific ad­
viser to the president, to beassisted bya sci­
entific advisory committee ofhighly qualified
scientists. The opponents of Golden's plan
succeeded inweakening it. The newcommit­
tee, established in 1951 by Truman, was
placed under the directorof the Office of De­
fense Mobilization instead of reporting di­
rectlyto the president.

It took the shock of the Soviet Sputnik in
1957 to realize the Golden proposals. Eisen­
hower wasupset.by how little he had been
laid about the difficulties of the American
satellite, Vanguard.

His solution, usedsoonafter the launching
of Sputnik in the fall of 1957,wasto appoint
Dr. JamesKillian as his special aessltant for

I am convinced that if there hadbeen
adequate presidential-level overview
oftechnical programs in recent ~:tf'

times, the Challenger explosion fI',;;-

would not have happened.

SCIENCE, From 01

technical developments and military pur­
chases. The same fear has been used to
hidethe damage beingdnne to the U.S. sci­
ence and technological enterprise by the
Pentagon'scontrolofemployment for many
,tcchnicnlly trained persona and funding for
mucbadvanced research.

But 40 years of priorities tilted heavily
towards the military, even taking into ac­
count the positive achievements, have
brought U.S. civilian technology to its
present position and ironically, have had the
net effect of continuously increasing our
real national danger.

Becauseof the dominanceof federal fund­
ing, the ability of the UnitedStates to man­

;age effectively the wide-ranging and com­
plex issues raised by the rapid advance of
.technology rests on the government, and
thus ultimately with the president. This sit­
uation has existed since the end of World
War II. Before the war, science and tech­
nology were primarily private activities.
Technological decisions were madeby mar­
ket forcesand research decisions were dic­
tated byintellectual curiosity.

Since the war, bureaucratic objectives
and military profits have invaded a
once benign scene. In addition, in­

creased technical complexity and the impo­
sition ofmilitary secrecy have shutout public
understanding and participation from deci­
sion-making. Thus many technological
choices-particularly the major ones-be­
camethesale responsibility of the president.

It is myobservation, based on personal ex­
perience with the scientific advisory appara­
tus used byfour presidents, that scientific ad­
visory groups always generate major anxi­
etiesamong other groups in the government,
as well as industrial firms looking for work.

Basically the question of whoprovides the
advice boils down to a competition forcontrol
·of presidential decisions, For a president, the
task is to adjudicate the rivalries among
many contenders who join together only to
confront him, The challenge is to retaincon­
trol of his information sources and thus his
freedom ofdecision. I

[ watched at close range the game played
hy the Pentagon against all four presidents;
for example, practically the only times the
members of the Joint r.hiftfl; agreed was
when they were attempting to persuade the
secretaryof defense or the president to ac­
cept their proposals. Otherwise, in their ad­
visory capacity, one coulq. always predict
their poeitioo..... lIUbj<>ct by identifyiug
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Military R&D Depletes Economic Might
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Mr. Lichlenberg, an associate proIesrar
at lhe Columbia Universily GradlUJte
School of Business, is Q/filiated with I1Ie
National Bureau of Economic Researcll.

creasing at an average annual rate of
about 10% during the recent defense
buildup: the rate of Increase fell to about
3% alter Congress and the admlnlstratloll
agreed to end the bUildup. The escalatloll .
In researchcostspresumably reduced real
growth ofcivilian (If notof military) RAD
Investment.
PoUey Impbcatloas

Sowecan positthat one factor contrib­
uting to the superior trade perlomww:eof
Japan and Germany, relative to that of tile
U.S., the U.K. and France, Is the lonner
countries' slgnlftcantly higherrate ofcivil­
Ian R&D Investment relative to their
GNPs. It Is true that that these countries'
relative rates of total (and civilian) RAD
Investment have remained fairly stabIc,
over time, whereas only recently have the
trade performances of the U.S., the U.K.
and France compared so UDfavorably wI~,

thoseof theother two countries.ButJapu
and Germany began the ptlIIwarera at a
substantial technological disadvantage. By
maintaining a, higher postwar file 01 fa­
vestment In civilian R&D than the c0un­
tries that defeated them. theywere able to
reduce the gap and eventually to achieve,
technological partty or even superiority.

The policy implications of this anaJyala
are clear. Advocates of large U.S, military.
R&D outlays argue that theyare necessall'
to compete effectively wlth the Sovleta.·
But how the U.S. fares Incompetltlllll willi
the Soviet Union depends upon the relallYe
economic strength of the two nations, .:
well as on theIr relative military strenctlL: '
Ahigh rate of military R&D spending ""r-.
haps contributes toour military strenlth.
but it weakens our economy bY reducinl
civilian R&D Investment and thusourabil­
Ity to compete In global markets.

likely togeneratespinoUs. Theatmosphere
ofsecrecyInwhich much military R&D Is
conducled also tends to Inhlbll spinoUs.

Two pieces of evidence suggest that In
most cases, few civilian henellts result
from military R&D. FIrst, companies per­
formlng'defense R&D under contract for
the government decline to exercise their
right to claim title to about two-thirds of
the Innovations they produce. Second,

fewer than 1% of the more than 8,000 pa­
tents produced bY Navy-sponsored re­
search and available for licensing are li­
censed: Incontrast, almost13% of the Ag­
riculture Department's, patents are li­
censed. These data are suggestive rather
than conclusive: no one really knows how
extensive the civilian spinoUs from mili­
tary R&D generally are. But It ts safe to
say that a dollar spent on defense R&D
does much less to enhance our Interna·
tlonal competitiveness than does a dollar
spent on civilian R&D.

Because a country's total (civilian plus
military) R&D Investment, or Its ratio to
GNP, is notInany meaningful sense llxed,
an Increase In military R&D need not lm­
ply an equivalent reduction In civilian
R&D. (The strong negative correlation
across the five countries between military
and civilian R&D expendlture-both di­
vided byGNP-Is, however, stnktng.) But
Increases In military R&D expenditure,
partlculariy rapid Increases such as those
occurring Inthe U.S. earlier Inthisdecade,
tend, at least In the short run, to drive up
the prices of scarce resources (such as
scientists and engineers) required to per­
form bnth types of research.Startingsala­
ries of engineers and techntclans were In-

. Fewer than 1% of 8,000 patents produced by Navy­
sponsored research and available for licensing are licensed;
almost 13% of the A.griculture Department's patents are.

tary. These low shares reflect the dellber'
ate polley on the part of the victors of
'World War II that the reconstructed Japa­
nese and German economies woold ex­
clude defense sectors. Military research
and production would he the province of
the wartime Allies.

Military R&D no doubt enhances the
competitiveness of U.S. militaryproducts:
The U.S. (as well as the U.K. 'and France)
is a net exporter of arms. Butarmaments
represenl'a relatively small share of U.S.
exports: perhaps 35% of Its R&D Invest­
mentis dedicated to products that account
for only 5% of our exports.

Military R&D also may enhance, to
some extent, the competitiveness of U.S.
civilian products. Thedominance of Amer­
Ican producers in the world market for ci­
vilian aircraft,forexample, is probably at­
tributable In part to the technological ad­
vantage conferred on themby having per­
formed government-sponsored research In
military aviation. There Is a question,
though, ofhow extensive the civilian hene­
llts,or "spinoUs," from militaryR&D gen­
erally are. Most of the military R&D
budget Isdevoted to theadvanced develop­
ment ofprototypes rather than to basicor
even applied research, which are more

a substantial fraction of their own R&D
, personnel and facilities to the preparation
of technical proposals that are the basis
onwhich thePentagon awardscompetitive
contracts formajorweapons systems.The
true share of (government plus private)
military R&D In total U.S- R&D Invest·
ment Is probably about 35% to 40%. In
contrast, less than 4% of Germany's, and
1% of Japan's, R&D Investment Is mill-
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By FRANK R. LICHTENBERG

The countries that lost World War II
have been wlnnlng the battle for world
marketsInrecent years. Theyhavegained
from not directing enormous amounts of
capital to military uses.

Japan and West Germany are both ex­
Perlenclng substantial trade surpluses, In
1983 exporting 110/0 and 10% more, respec­
tlvely, than they were Importing. The
U.S., the U.K. and France. which emerged
victorious from the war. are now experl·
enclng large trade dellclts. In 1983 the
U.K. and France exported about 10% less
than they Imported, while for the U.S. the
deficit was an enormous 26%.

Differences among the Industrialized
nations wlth respect to trade performance
probably are attributable to a variety of
factors, but a 'potentially Important, and
perhaps not wldely appreciated, factor Is
the dlUerence Inrates of Investment In re­
search and development.
FInding the True Share

An Important determinant of the com­
petltlveness of a country's products In In­
ternational markets Is the amount of R&D
Invested to develop and produce them.
"Process" R&D enhances competitiveness
by reducing cost, while "product" R&D
doesso by Improving product quality and
reliability. Now. the U.S. devotes almost
exactlythesameshare-about2.6%-of its
gross national product to R&D Investment
as doJapan and Germany. (The U.K. and
France have a somewhat lower R&D in­
vestment share, about 2.2%.1 But a sub­
stantial fraction of the R&D Investment of
the U.S., the U.K. and France is military
In orientation. Accordiog to olllcial esti­
mates.about 27% ofU.S. andU.K. R&D in­
vestment, and 210/. of French R&D invest­
ment. Is military.

These estimates are based on the as­
sumption that the government sponsors
militaryR&D. which for the U.S., at least,
is clearlyfalse. Defense contractors devote
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.Def~nse·'R~seltrck.·Aids·····tJ.Srilndu8try.
Sci~~tific Spinoffs From Federal Laboratori,~~. Find Wide USage
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--'--B~Su-'-Ma-'o-r-H-o-bn'-es--- weapons, eyen defenses~!e.Jl£lH:~n;".era,~.J.r:s. c?mpanies; The. sa!'le.·
y. ::..... ~...... be spun,offintoother areas, he sald;L;.sear, IndustrialResearch mallazllle
-"""---~---, And technology transfer b.enefi~i!A' citedac~rrosion-resistant glass

:ALBUQUERQUE-When..~,~nlL the government, as well.... ,.i,'>i.:tratSandi.,l/~Ye.!opedt?e.xtendthe
bits chew through layers ofhard ~ "In working with lridustry, hfeof batteries for weapons. The
rock seeking ?il,. it's a .punishing there's a lot of passing back of in"' , glass is Ifeinllused commercially to
procedure.that'Decames more"ex!:" formation that is very valliabli!'~"'Ifl!"i,""'lIdd't<)rth'l!lifi!'~of'special'use batte­
pen$iX~ .~~t.~~,,5oc~ lo~ns,the di-.sajd. :'We may develop information; '. ries:. such as those in.heart pace­
am~ndt on'the bit and eventually theY inay makeimprovements," ''''':;''ina11ers,''''''''''''''''''''w'" .....
causes them to drop off. . ,,,.,In,1980, Congress passed the' Sandia also tookcomputer micro-

But now there is anew type,~L',$tevenson-Wydler Act, which pro- chips designed by industry, devel­
bondto keep the diamonds on;, '" ,. motes private sector use' of federr oped ways to vharden, or shield,

Similarly, insulated tubing),.;a",!·.allydeveloped technology. . " those chips frolllradia,tion, then
carry steam down a.bored well to. The. national laboratories have,. .tUr!Wdthlltt'echnolllllY blio1ttOCOm~ ,
loosen hard-to-get oil deposit~. but some advantages in developing . P3ni~stoma,rket;!<~swa.;S;iidic:': ,8
the benefits of the instililtion. a;re techno!ollY, Kuswa said. Govern.,,/ Heemp~size<t.thatSll~diillixis~P
nearly lost becauseheatescapps ment research anddevelopmentcan":' to WOrk)lil"llationa,I d~fense, and
throughthe uninsulated couplings, take on projects that involve ~x~, innovatioos?r aidc;..~o industry are

IIIow there is an.inexpensiveway pens~ andhighrisk over ~ longtime;' madein tIfl!tC?nt~t. . .
to insulatethe couplings, .. or can do research. that smaller,':FQr ~Xl!JtlP!e;§andiadoesnotdo,

These.according.toGlennKuswa " business cannotafford, he said. .aily·lli~logy;b~tthat d~n't mean ,
,of' Sandia National -Labcratories The laboratories havebuiltup"a·"wecouIiin'th~l~in./)jolollY.~.hesaid;' ....
here, are jus~ two examples of th~, technical base that's second td, . . H~ PQin~dout, thaf.$0-C3lled , ,"
hundredsof instancesof technology none," Kuswa said. "AcademicaIW" "smarf~aponS· a,re pr0llr3mmea,'"
being transferred fromthe llovern-' oriented people work ina field their. to detect a target and hon~ in, only'
ment laboratories to business. wholecareers without dislocation;. on that .tarllet.,...ilriallerecogJlition

In thepast fewyears, innovations Only large industry can afford SilO" . computer technology that:someday:,
increasinllly have been moved from. ilar "" > inillht helpblolollists ~; 'Spqttillll

.the federal laboratories where they ut, he said, developments rom'.,. ertain chromosomes he said':: " ,
were engineeredto the private sec the national laboratories have to llet'if Andthe scientistswhodesillOthe'
tor where they could be develop out to industrybefore they can help. .w apons must use extremelyaccu-
and marketed. ' the nation's economy. ".ate mathematical calculations; The

A large share of the nation's reo ' 1 emp oy- algorithms, or. repetitive calculll-
search funds have. been invested in es, Richard Braash, received the tions, developed from )bat work
the laboratories, and Congress and American Wind Energy Associa- have been turnedover to industry,
the public are demanding more tion'stechnolegy transfer award in providing speed and accuracy not
from their dollars, Kuswa saiq.· 1984 for a verticle-axis wind tur- possible with traditional math tables .
Whilemuchof the moneygoes into bine that is manufactured by sev- ofvalues, Kuswa said.
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..~ Higlj..TechFirrn
'.' ~~I~':<I,.·.·.·t.· .• B'Y' Mi'ch8el'~',....•...... '.} ., .•. , 'Walbinst.on POslSta{IWritilr-, D"· '.

,.,j IYaetired' admiral Bobb'Y Ray 1-. . ,
" ('1 <"~; a~6rnler N'atloM} SeCurity.

-l Agett~ director and' CIA deputy .
dli:eclbr; is resigning as chief ofMi-
c;ibeIectionlcS andComputer Tech-
nology CorP., theTexas-based high~>1 ""'"' •
tecluipwgy cQlIS0rtium, fo~edin '
respollse,tOJa!l'iri's adv~ced com- .
puter ~1\C;cesse~·. '.;' .;:. . ..••.

1wlIaII,.!i~, who .~n~ .'jl!rv~ ,
on. a',Il~vet1llIlentcO.mnussloll.ex­
amiIlin&the~urity ofV.S. embas­
sill8,cllose not to renew: hi!l COIlo

. tract,andsaldhe.wiU;~n~
four years as head ot thel.!l~,
pany!~IJI!L. exploring' new
comPUter·lieaigll$llIId .seJiliconduC'"
ter ted1ri~""''';~~m.~,."":~,,,:,£.;,:<c,-.,~

Inman announced his.teSignatioil
at MCC'sboard meeting in Austill',
Tex.,Wednesday. .,

"It came as a surprise to allot
lIS; said Samuel H. Fuller, Digital
EQuipment Corp.'s representative
on the board. "My reaction is that
hedidanoutstanding andunique job
moving MCC from dream to real­
ity."

buiIaD; recrwted as ~s·first
chiefeJUlCUtiveofficer in19l!3after
leaviilg·\tlte ClAiused his hi~
wa~ pl'OfiIetO 10bby-agllinSt
antitrUst luIes tharhad prevented
companies suchas Advanced Micro .
Devices,.'B.CA Corp. and Control
Data,Corp. from performing joint
teseartb.!
'. FuIfel"o'and Other MCC board'
litetnllerSreported that Inman said
he bad.no firm plans. Inman was
unavailable forComment.

.... Ina Statement, he saidhe is con­
cerned abOut the sPtied at which
U.S;' COIIIparnes apply tecluiology
anHbatfutpre activities are likely
to "center around this very critical
eiementin the U.S. ability to com.
pete intbe' international market;..
place.' . ' .
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Inhibitions limiting use of
federal laboratories by industry
disappearing; collaboration increasing

BY H. DANA MORAN·

About one-sixth of all national research and develop­
ment in the United States is conducted in Federal
laboratories. Federallaboratories account for a significant
fraction ofAmerica's science and technology enterprise.
Yet, historically only a small proportion of the new
technology developed in these laboratories has been
brought to the private sector. The reasons have been
many: classificationofinformation; apprehensionofdeal­
ing withthe United States Government; controls on ac­
cess to publicly-ownedinventions; delays in publications;
lack of publicity. But whatever the reasons, national
laboratories have represented a aubetanttallyunder­
utilized resource for private industry.

Recent developments in Congress, the administration,
and in the federal agencies are changing this picture.
Beginningin 1980,Congress initiated a series ofchanges
in patent law and in policies governing the management
of intellectual properties resulting from publicly-funded
research and development. The present administration
has endorsed and supported these changes. Federal agen­
cies have implemented them. resulting in significantly im­
proved access by private industry and a forthright com­
mitment to facilitate commercialization of developments
emerging from the laboratories.

As executives responsible for the acquisition and
disposition of rights in new technologies, these
developments can he important to you and your com­
panies. I'll discuss the significant actions which have
brought about this enlightened environment for
technology transfer and highlight some results.

FEDERAL LABORATORIES

First, let me define my terms. By "federal laboratories"
I mean those institutions chartered by u.s. government
agencies to conduct research, development, testing and
related activities. The Government AccountingOfficehas
identified 755 such facilities, ranging in size from 8,000
employees to less than five staff members. Of those, 388
have a specific and continuing research mission. These
laboratories account for about one-third of the federal
research and development budget - $20 billion in 1986.

·Manager, Industry Affairs, So14rResearch Institute,
Golden; CO,. paperpresentedat LES U SA.JCanadaAn­
nualMeeting,October1985.

.. !.

research and development budget - $20 billion in 1986.
Most are government-owned and government-operated
facilities - GOCO's in bureaucratic jargon. Fourteen
agencies support these laboratories (Table 1).

FEDERAL LABORATORIES BY AGENCY

Number Total· Average
Agency of Labs Staff Lab. Staff

DOD 92 89016 968
DOE 39 64544 1655
NASA 11 24885 2262
DOl 24 13482 562
HHS 21 8540 407
USDA 67 7786 116
DOC 36 5077 141
DOT 7 2625 375
NSF 6 1641 274
EPA 14 1565 112
TVA 4 1404 351
VA 60 600+ 10+
DOJ 1 429 429
Smithsonian 6 291 48-- --

388 221,885 572
*Estimate

Tablel
An important class offederal laboratory is the FFRDC

- Federally-Funded Research and Development Centers.
These are contractor-ownedlcontractot-operated or
government-ownedkontractor-operated (GOCO) facilities
supporting the missions of federal agencies through con­
duct of basic research, applied research andJor develop­
ment. The Office of Management and Budget has defin­
ed 34 such FFRDC's, sponsored by the Department of
Energy, Defense,Health and Human Services, and by the
National Aeronautics and Space Administration, and the
National Science Foundation. (See Table 2).Funding for
these 34 laboratories exceeds $4 billion a year.

'l\venty of these laboratories are operated for the
Department of Energy; all are GOCO~. In size-and in
funding- these DOE laboratories are substantially the
largest. Combined, the DOE laboratories file an average
of 400 patent applications eachyear. Federal laboratories.
collectively, employ 200,000 scientists and engineers.
Thus, by all measures, the Federal Laboratories are a
major national research and development resource.'

TRADITIONAL POLICIES

Most federal laboratories were created to pursue
developments for the purposes of government: defense,
public health, regulation, and the use of public resources.
Their focus was not on technology for the private sector
and when commercial applications occurred, they were
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" among laboratories but has not been strong traditional-
ly. National interest demands that this collaboration be
stronger to ensure continued advances in scientific
knowledge and its'translation into useful technology."
The panel specifically urged improved access to the

facilities of the laboratories by universities and industry,
greatly increased R&D interactions and collaborations

.. with industry, and simplified contracting procedures. In
~ its "bottom line," the panel stated, "The federal
~ laboratories must be more responsive to national needs."
S The administration, through OSTP and OMB,directed

:c: the agencies to respond to the Packard Panel's recommen·
dations, While that response has varied.' in general the
agencies have adopted these proposals and are making a
sincere effort to both improve the management and pro-
ductivity of the laboratories.

PUBLIC LAW 98·620

The experienced of the first two years under P.L.96·517
demonstrated to Congress and the administration the
value of liberalized rights to intellectual properties and
allayed some reservations with regard to possible misuse
of such rights.

The benefits led President Reagan, by Executive order
on February 18,1983, to expand thescopeofP.L. 96-517,
to authorize all contractors to receive invention rights
derived from federally·funded research. However, im­
plementation ofthis ExecutiveOrderwas limited, both by
bureaucratic inertia in some agencies, and by the fact that
more than 20patent statutes and provisions governed the
patent policies of different agencies.

162 In 1982, Senator Schmitt reintroduced his proposed
"Uniform Science and ThchnologyResearch and Develop­
ment Utilization Act" as S.1657. A companion bill, H.R.
4564 was introduced in the House by Congressman Ertel
During the remainder of the 97th Congress, these bills
went through a variety of committee reviews and hear­
ings. Although the sympathy of Congress seemed clear­
Iywith the intentof the legislation, the progress was slow.

With minimalchanges, these bills, under the same title,
were reintroduced in the 98th Congress by Senator Dole
(S.2171) and Congressman Fuqua (H.R. 5003). With fur­
therevidence demonstrating the value ofP.L.96-517,and
support from the administration, the bills werefavorably
reported out ofcommittees. In theend, however, they were
incorporated in a largerBill, as TitleV of the "Trademark
Clarification Act of 1984," which became P.L. 98-620. In
doing so, Congress narrowed the scope, setting aside the
general conveyance of rights to all contractors, but ex­
tending to nonprofit government-ownedlcontractor­
operated federal laboratories the rights granted under
P.L. 96·517. This most notably affects most of the 39
laboratories chartered by the Department of Energy, in­
clUding 16 of the FFRDCs listed above. Under 98-620,the
rights to inventions, if retained by the laboratory, may be
licensed by that laboratory. Royalty income, up to a
specified limit, may be retained by the laboratory to sup­
port further R&D, and to provide invention awards to
staff members.

P.L. 98-620 has significant implications for industry.
Access to new technologies developed in the contractor­
operated laboratories will be more readily available. The
laboratories may convey exclusive rights, and may enter
into license agreements which provide for shared rights

"'11,

in future developments. The laboratories can cooperate in
such further developments, providing access to facilities
and staff asappropriate, Several hundred newinventions
willbe available for license each year, and, with approval
of the sponsoring agency, such access through the
laboratory may be retroactive, includingpatents applied
for in previous years.

It should be noted that the implementation of policies
such as this depend on the issuance of "implementing
regulations." The Department ofCommerce was assign­
ed the task of preparing-those regulations. Draft regula­
tions werepublishedin April 1985,with comments due by
June 3. Such comments have been compiled, and it is ex­
pected that the implementing regulations will be issued
soon.

FURTHER DEVELOPMENTS

The saga oflegislative development with respect Fa the
federal laboratories does notend here.Congress present­
ly has under consideration additional proposals for relax'
ing federal controls over inventions made with govern­
ment funding. Senator dole has introduced two bills, S.
64, the "Uniform Patent Procedures Act of 1985," and S.
65, the "Federal Laboratory ThchnologyUtilization Act
of 1985." S. 64 would complete the initiatives of P.L.
98-517 and P.L. 98-620, extending to ali contractors,
regardless of size or profit status, primary rights in inven­
tions made under government contract. In effect; S. 64
would formalize the provisions of the Executive Order of
February 1983.

Senate bill S.65 - the companion bill is HR 69$ (Con­
gressman Michel)- wouldcomplete the process by apply­
ing the principles of P.L. 98-620 to the government­
operated laboratories (OOOOs).Ifapproved, this legisla­
tion will permit government-operated laboratories to re­
tain rights in inventions, enter into agreements with in­
dustry for cooperative R&D, negotiate and issue patent
licenses, and reward ataff inventors with at least 15% of
any ensuing royalties.

It is the royalty provision, which has made these pro­
posals controversial Industry views the plan to reward
government employee inventors as a possible threat,
because it could encourage legislation requiring similar
compensation to private inventors. There is also express­
ed concern that commercial interests could distract
government employees from their primary missions.

A similar bill inthe House, H.R. 1572, is sponsored by
five members of the subcommittee on Science and
Thchnology. It adds provisions establishing the Federal
Laboratory Consortium as a responsibility of the Na­
tional Science Foundation. A separate bill, updating the
Stevenson-Wydler Act and containing similar conditions
formalizing the FLC, is expected to be introduced by Con­
gressman Lundine.

In this context, two other pieces of recent legislation
should be mentioned; Public Law 98-525, the "Defense
Authorization Act of 1985," and Public Law 98-577, the
Small Business and Federal Procurement Competition
Act of 1984. Both contain provisions with regard to con­
tractor rights to "technical data," which is defined as in­
cludingcomputer software. Since computer software is a
licensable product, those rights can be valuable assets in
technology transfer. For a more complete discussion of
the implications of these newlaws, I refer to an article by
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SUMMARY

Federal laboratories playa major role in the national
research and development program; they are a vast
resource ofnewtechnology which can lead to improved ­
and profitable ....l products, processes and services for in­
dustry. But a variety of institutional inhibitions have

. limited the use of this resource by industry. That picture
is changing, rapidly.Congress is providing the legislative
tools, the administration is providing the policies,and the
agencies are providing the processes, to allow and en­
courage industry to work in close harmony with the
federal laboratories. The laboratories nowcan meet with
industry on common turf, sharing their skills. facilities
and intellectual developments with industry partners.

These developments havecreated a wholenewbal1game
in the "government·industry partnership:' 'Thchnology
transfer is not only the name of the game; it also is the .
prize for the players.

; "',: <,-".' ..•.•. "
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Inhibitions limiting use of
federal laboratories by industry
disappearing; collaboration increasing

BY H. DANA MORAN°

About one-sixth of all national research and develop­
ment in the United States is conducted in Federal
laboratories. Federal laboratories account for ssignificant
fraction of America's science and technology enterprise.
Yet, historically only a small proportion of the new
technology developed in these laboratories has been
brought to the private sector. The reasons have been
many: classificationofinformation; apprehensionof deal­
ing with the United States Government; controls on ac­
cess to publicly-owned inventions; delays in publications;
lack of publicity. But whatever the reasons, national
laboratories have represented a substantially under­
utilized resource for private industry.

Recent developments in Congress. the administration.
and in the federal agencies are changing this picture.
Beginningin 1980.Congress initiated a series of changes
in pa.tent law and in policies governing the management
of intellectual properties resulting from publicly-funded
research and development. The present administration
has endorsed and supported thesechanges. Federal agen­
cies have implemented them, resulting in significantly im­
proved access by private industry and a forthright com­
mitment to facilitate commercialization of developments
emerging from the laboratories.

As executives responsible for the acquisition and
disposition of rights in new technologies, these
developments can be important to you and your com­
panies. I'll discuss the significant actions which have
brought about this enlightened environment for
technology transfer and highlight some results.

FEDERAL LABORATORIES

First, let me define my terms. By "federal laboratories"
I mean those institutions chartered by U.S. government
agencies to conduct research. development, testing and
related activities. The Government AccountingOfficehas
identified 755 such facilities, ranging in size from 8,000
employees to less than five staff members. Of those, 388
have a specific and continuing research mission. These
laboratories account for about one-third of the federal
research and development budget - $20 billion in 1986.

°Ma7l4ger; Industry Affairs, Solar Research Institute,
Golden, CO;paperpresentedat LES U.S.A.iCana.da.An­
nual Meeting, October 1985.

research and development budget - $20 billion in 1986.
Most are government-owned and govemment-operated
facilities - GOCO's in bureaucratic jargon. Fourteen
agencies support these laboratories (Table 1).

FEDERAL LABORATORIES BY AGENCY

Number 1btalO Average
Agency orLabe Stalf Lab.Staff

DOD 92 89016 968
DOE 39 64544 1655
NASA 11 24885 2262
DOl 24 13482 562
HHS 21 8540 407
USDA 67 7786 116
DOC 36 5077 141
Dar 7 2625 375
NSF 6 1641 274
EPA 14 1565 112
TVA 4 1404 351
VA 60 600+ 10+
DOJ 1 429 429
Smithsonian 6 291 48

- --
388 221.885 572

-Estimate

Tablel
An important class of federal laboratory is the FFRDC

- Federally-Funded Research and Development Centers.
These are contractor-ownedJcontractot-operated or
government-owned.Contractor-operated (GOCO) facilities
supporting the missions of federal agencies through con­
duct of basic research. applied research and/or develop­
ment. The Office of Management and Budget has defin­
ed 34 such FFRDC·s. sponsored by the Department of
Energy, Defense, Health and Human Services. and by the
National Aeronautics and Space Administration, and the
National Science Foundation. (See Table 2).Funding for
these 34 laboratories exceeds $4 billion a year.

'I\venty of these laboratories are operated for the
Department of Energy; all are GOCO's. In size-and in
funding- these DOE laboratories are substantially the
largest. Combined. the DOE laboratories file an average
of 400 patent applications each year. Federal laboratories,
collectively, employ 200,000 scientists and engineers.
Thus, by all measures, the Federal Laboratories are a
major national research and development resource.'

TRADITIONAL POLICIES

Most federal laboratories were created to pursue
developments for the purposes of government: defense,
public health, regulation. and the use of public resources.
Their focus was not on technology for the private sector
and when commercial applications occurred. they were



cia 'among laboratories but has not been strong traditiCnaz-
~ ly, National. interest demands that this collaboration be
... stronger to ensure continued advances in scientific
~ knowledge andits translation into useful technology,"
~ The panel specifically urged improved access to the
~ facilities of the laboratories by universities and industry,
~ greatly increased R&D interactions and collaborations
~ with industry, and simplifiedcontractingprocedures. In
~ its "bottom line:' the panel stated, "The federal
~ laboratories must be more responsive to national needs:'
5 The administration. throughOSTP and OMB. directed
~ theagencies to respond to the Packard Panel's recommen­
.. dations. While that response has varied,' in general the

.:!l agencies have adopted these proposals and are making a
sincere effort to both improve the management and pro­
ductivity of the laboratories.

PUBLIC LAW 98·620

The experienced of the first two years under P.L. 96-517
demonstrated to Congress and the administration the
value of liberalized rights to intellectual properties and
allayed somereservations with regard to possible misuse
of such rights.

The benefits led President Reagan, by ExecutiVe order
on February 18. 1983. toexpand the scopeof P.L. 96-517.
to authorize all contractors to receive invention rights
derived from federally-funded research. However. im­
plementation of this Executive Orderwas limited, both by
bureaucratic inertia in some agencies. and by the fact that
more than 20 patent statutes and provisions governed the
patent policies of different agencies.

162 In 1982. Senator Schmitt reintroduced his proposed
"Uniform Science and 'lec:hnology Research and Develop­
ment Utilization Act" as S.165 7. A companion bilL H.R.
4564 was introduced in the House by Congressman Ertel
During the remainder of the 97th Congress, these bills
went through a variety of committee reviews and hear­
ings. Although the sympathy of Congress seemed clear­
Iy with the intent of the legislation. the progress was slow.

With minimal changes, these bills, under the same title,
were reintroduced in the 98th Congress by Senator Dole
(S.2171) and Congressman Fuqua (H.R. 5003). With fur­
ther evidence demonstrating the value of P.L.96·517, and
support from the administration. the bills were favorably
reported out ofcommittees. In theend, however.they were
incorporated in a larger Bill, as TItleV of the '''n-ademark
Clarification Act of 1984:' which became P.L. 98-620. In
doing so. Congress narrowed the scope, setting aside the
general conveyance of rights to all contractors, but ex·
tending to nonprofit government-ownedJcontractor­
operated federal laboratories the rights granted under
P.L. 96·517. This most notably affects most of the 39
laboratories chartered by the Department of Energy, in·
cluding 16 oftheFFRDCs listed above. Under 98-620, the
rights to inventions. if retained by the laboratory, may be
licensed by that laboratory. Royalty income, up to a
specified limit, may be retained by the laboratory to sup­
port further R&D, and to provide invention awards to
staff members.

P.L. 98-620 has significant implications for industry.
Access to newtechnologies developed in the contractor­
operated laboratories will be more readily available. The
laboratories may convey exclusive rights, and may enter
into license agreements which provide for shared rights

in future developments. The laboratories can cooperate in
such further developments, providing access to facilities
and staff as appropriate. Several hundred new inventions
will be available for license each year. and, with approval
of the sponsoring agency. such access through the
laboratory may be retroactive, includingpatents applied
for in previous years.

I t should be noted that the implementation of policies
such as this depend on the issuance of "implementing
regulations." The Department of Commerce was assign­
ed the task of preparing-those regulations. Draft regula­
tions were published in April 1985.withcomments due by
June 3. Such comments have been compiled, and it is ex­
pected that the implementing regulations will be issued
soon.

FURTHER DEVELOPMENTS

The sags of legislative development with respect to the
federal laboratories does 'lot end here. Congress present­
ly has underconsideration additional proposals for relax­
ing federal controls over inventions made with govern­
ment funding. Senator dole has introduced two bills, S.
64, the "Uniform Patent Procedures Act of 1985," and S.
65, the "Federal Laboratory 'lec:hnology Utilization Act
of 1985." S. 64 would complete the initiatives of P.L.
98·517 and P.L. 98-620, extending to aU contractors,
regardless of size orprofit status, primary rights in inven­
tions made under government contract. In effect, S. 64
would formalize the provisions of the Executive Order of
February 1983.

Senate bill S. 65 - the companion bill is HR 695 (Con·
gressman Michel) - wouldcomplete the process by apply­
ing the principles of P.L. 98-620 to the government­
operated laboratories (00008). Ifapproved, this legisla­
tion will permit government-operated laboratories to re­
tain rights in inventions, enter into agreements with in­
dustry for cooperative R&D, negotiate and issue patent
licenses, and reward staff inventors with at least 15% of
any ensuing royalties.

It is the royalty provision. which has made these pro­
posals controversial Industry views the plan to reward
government employee inventors as a possible threat.
because it could encourage legislation requiring similar
compensation to private inventors. There is also express­
ed concern that commercial interests could distract
government employees from their primary missions.

A similar bill in the House, H.R. 1572, is sponsored by
five members of the subcommittee on Science and
'lec:hnology. I t adds provisions establishing the Federal
Laboratory Consortium as a responsibility of the Na­
tional Science Foundation. Aseparate bill, updating the
Stevenson-WydlerActand containingsimilar conditions
formalizing the FLC, is expected to be introducedby Con­
gressman Lundine.

In this context, two other pieces of recent legislation
should be mentioned; Public Law 98-525, the "Defense
Authorization Act of 1985," and Public Law 98·577. the
Small Business and Federal Procurement Competition
Act of 1984. Both contain provisions with regard to con­
tractor rights to "technical data," which is defined as in­
ciudingcomputer software. Since computer software is a
licensable product, those rights can be valuable assets in
technology transfer. Fora more complete discussion of
the implications of these new laWS, I refer to an article by
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SUMMARY

Federal laboratories playa major role in the national
research and deVelopment program; they are a vast
resource ofnewtechnology which can lead to improved ­
and profitable - products, processes and services for in­
dustry. But a variety of institutional inhibitions have
limited the use of this nllIOUI'Ce by industry. That picture
ischanging. rapidly.Congress is providing the legislative
tools. theadministration is providing the policies.and the
agencies are providing the processes. to allow and en­
courage industry to work in close harmony with the
federal laboratories. The laboratories now can meet with
industry on common turf. sharing their skills. facilities
and intellectual developments with industry partners.

These developments bavecreated a wholenewballgame
in the "government-industry partnership." Thchnology
transfer is not only the name of the game; it also is the .
prize for the players.
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a1.1 'yUU oeneve in astrology. Geminis
are manipulative, pretty damn elev­
er, and very success-oriented," ob­

serves a Commerce Dept. official. D.
Bruce Merrifield is a Gemini, and those
characteristics contributed mightly ID
his success as the Reagan Administra·
tion's most effective advocate of U. S.
technologIcal c0Si!ci:titiveness. AS Assis·
tant COmmerce . etary tor productivi­
ty, technology, and innovation during
the past four years, Merrifield led the
fight ID modi!)' antitrust Jaw ID permit
cooperative research among competing
companies, stimulate the growth of're­
search and development limited partner­
ships, and launch discussions "ith 38
countries on cooperative agreements for
developing technology.

So why has the Administration
marked his office for extinction next
year! The official answer is that it has
accomplished what it was set up ID do.
Insiders see it differently. They say Mer­
rifield has been so manipulative, clever,
and successful that he made enemies in
his own department, at the White House
science policy office, and-most impor­
tant-in the Office of Management 4
Budget. Merrifield, says one industry re-
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crowds mean greater lick,
and concession revenues. t
tournaments also attract colt
rent tents in which they sell:"
from golf gear to life insl{
larger the crowds, the greate
tive to rent a tent. ~

1t aD means more money~
the name of the game f:
though the tour is a nonpro:
tion. When he took over the I
had assets of $730,000 and
income of $3.9 million, virt>Ia'
the sale of television rights. l}
commissioner. then 85, that ~)'_
ening, It meant that the gaa;
was in the hands of the Den

He was determined to b
revenue base-and he's gonef
toward that goal. The tour is;
in marketing and merchanrli~] .
tate development. golf-e;;t'
lions, and TV production. It
ated a new product, the Sen'
pro golfers over 50. Last )'
Tour, with assets of $41.6
total revenues of $48.3 millio:
$16.4 million came from tele

PeA Tour, as distinct from
sional Golfers' Association

t.10W THE PGA IS STAVUJG
OUT OF THE ROUGH
FEARING A DEPENDENCE ON 'IV, COMMISSIONER BEN
EXPANDED INTO MARKETING ANDEVEN INTO REAL El,

. GOlf has one feature that's unique
. among major professional sports:

Its spectators have a hard time
seeing what's going on. The trouble is
that golf courses-until reeently-e-were
designed to accommodate the players,
not the watchers. But when Deane R.
Beman, a top-ranked tourmg profession­
al,: was named golf commissioner 12
years ago, he made it one of his goals to
change that.

Has he ever. He invented the stadium
golf course. The earth that's bulldozed
out for water hazards and other fea­
tures is used to build spectator mounds
along the course and earthen grand­
stands at the first tee and 18th green.
Beman hopes this perfectly simple idea
wiD go a long way toward ensuring that
professional golf has a golden future.
IIEI<T .. TEI<T. Today there are 12 such
courses, aD operated by the entity Be­
man heads, PeA Tour Ine., and 12 more
are planned. The record shows that the
Dew courses attract bigger crowds:
Some 50,000 people II day are expected
at the last two days of the Tournament
Players Championship at the PeA'S pro­
totype stadium course in Ponte Vedra,
Fla., the last w....kend in March. Bigger

said; 'When art you stupid people goinr
to get your heads screwed on right?' "
Merrifield recalls, "For the first lime,
Baxter admitted there might be some­
thing to what I had been saying.'

Merrifield's next stop was Capitol Hill,
where House Judiciary Committee
Chairman Peter W. Rodino Jr. (D·N.J.)
said he was not interested in altering
antitrust law. So, says Merrifield, "I
cited six horrendous cases of Justice
Dept, intervention in attempts to do eo­
operative research." And when Senator
Howard M. Metzenbaum (D-Ohio)
threatened a filibuster, Merrifield got 77

senators W co-sponsor the bill and made IC~~~~~;;::;"~~ii§Oii~~~~w.'i'~~~s;~;;;
impassioned speeches in Cleveland and tf"tp..~",,'"§V:;".¥..*!~"!l~.,~~"""1i.'''ii
Akron. That, says M.emfleJd, caused the c, _:.~~~~~~~~
senator to change hIS mind.
'ZEROED OUT' Whether Merrifield has
embellished his account or not (Metzen­
baurn's office disputes his version), the
National Cooperative Research Act of·
1984 passed. Since it became law about a
year ago, some 40 research consortiums,
including Inman's MCC, have registered
with Justice and the Securities &. Ex­
change Commission. Some are using an­
other Merrifield idea-financing their ef·
forts with R&D limited partnerships.
WaIl Street likes the idea. PaineWebber
Inc., for one, is raising lIOO million to
finance such partnerships.

The OPT! chief has also lobbied hard
for laws that will allow the private sec­
tor to own patents on inventions devel­
oped with government moneyand he has
sought retraining for workers laid off
by dying industries, Merrifield wants the
National Technical Information Service, I - __ n _n on _n __

which he oversees, to create a "one-stop,
world-scan data base" to Jet U. S. eompa­
nies tap foreign technology. "A decade
ago we created 75% of the world's tech­
nolog}'," he says. ''That's DOW down to
50%, and soon it will be one-thinin

When Merrifield is DOt riding circuit
with his sermon, he continues to ruIIIe
feathers in WashingWn. He recently
warned the Agriculture Dept. that while
it is worrying about plummeting farm
exports, it is ignoring the need for new
agricultural technology. Such incursions
into others' bureaucratic turf mav have
cost him critical points. Merrifield's of·
fice "really did play hardbaD up here,"
grouses one. congressional aide. ''They
burned some people and may weD get
burned in return." His meaning was
clear: If the budget offi.. "zeroes out"
OPT! as it did last year, Congress this
time may not restore the funding.

Merrifield seems unperturbed. Ec:ho­
ing the OMB's rationale for shutting
down his office, he says: "No problem.
There are times when I think maybe I've
done what I can here." But. adds a coJ.I league: "!t's amazing that be has run

~ loose this Joug."
! BlI Ewrl Clark in lI'ash;ngl<>n

.~..... _-
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WHITE HOUSE'EVALUATING R&D PLAN TO RETAIN EDGE OVER FOREiGN TECHNOLOGY
The Administration is evaluating a comprehensive set of recommendations to increase research and

development in order to preserve a U.S. lead over foreign technology, informed sources said. Without
. these incentives, the White House fears the U.S. will lose its competitive edge to countries that target in­
dustries for development. The plan includes s:hanges for the research & development tax credit and a
uniform federal copyright policy that would give all government contractors ownership of technical data
in exchange for royalty-free use by the government, according to a copy of the plan made available to In­
side U.S. Trade and reprinted below. The r&d recommendations were reviewed by the cabinet-level
Economic Policy Council, which sent them back to the Treasury's Office of Tax Policy to evaluate their
effect on revenue, one informed source said. The recommendations were drawn up by the Working
Group on Research and Development, which was chaired by Manuel Johnson, the assistant 'secretary for
economic policy at the Treasury Dept, The document was initially drawn up. for a Dec. 19 EPC meeting.

The working group made four recommendations, emphasizing that it isirnportant for the U:S. to in-:
crease its efforts in all phases of r&d, The recommendations say this will strengthen the competitiveness
of U.S. goods and services, increase productivity and economic growth, reduce the rate of inflation and
create new jobs, The group recommended: I. a fixed base for the r&d tax credit, adjusting its rate to
maintain revenue neutrality; 2. a uniform federal copyright policy that gives federal contractors ownership
of technical data; 3. an increase in the incentive for researchers in government laboratories to' transfer
technologyto the private sector for commercialization; and 4. a directive for all major r&d agencies to

c, build up university-based scientific and engineering research that bears on technology' and industrial com­
petitiveness. It also proposed that the Administration explore whether it should use acompetitlvebidding..
process to fund federal r&d projects, accordingto the document.. . . .' . . .

-.~" -

Incentives for r&d are necessary to keep the U:8. co'~petitiv~with other countries, the wo;id~~ group
pointed out. Generally, the private market provides enough incentives for firrnsto fund r&d to sustain

. rapid rates of innovation, the group said. However, this is riot true for basic research, where there may
be significant underinvestment. In that case, government should provide incentives to stimulate investment
in r&d, the group said. Antitrust, patent and copyright policies also can help lower some of the barriers
to private innovation and r&d, enabling U.S. firms to compete more effectively in domestic and interna­
tional product markets, the paper said. "Government procurement activity can provide a large market for
private output and in the process influence the development of new technologies and encourage the invest-
ment necessary to apply it," the group said. '. .

The r&d tax credit, which expired in December, should be based on a fixed annual base adjusted for
inflation, the working group recommended. The current tax credit contained in the 'House tax bill pro­
vides a 25"10 credit on the part of a corporation's r&d that exceeds the average .r&d expenditures for the
three preceding years. Figuring the credit over such a constantly increasing three-year base may provide
less incentive for increases in r&d than alternative arrangements, the working group said. Advocating this.
change may prove politically awkward, the group said, '~use Treasurylate last year negotiated with the

'. House Ways & Means committee about an extension of the credit-and agreed to a constantly increasing .,.
base. "However, it is appropriate to consider changes in the incremental structure that couJd increase'
considerably the marginal incentive while maintaining revenue neutrality," the group said.

Following is the text of the recommendations sent to the EPC by the working group on r&d:
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'. .'" r~i:lt"~"". pal';P~!l\l~ 1))'I<1"\' ..'C<?l!:~t~ .tl>~,J'~<m1 Hh'''AbollttWC)-tlijidi of!urulin'gr;t:fcdcl'Ill'~"2':;j)I' j~,
c., vI '2~'Y.~~.~i'} 1.nt~/i?:~~~F,;:·,q;~ili-j(d r:t:;l_t~.(,UJ1 l,-;,~!.-.J!~J - ~.:JO.lLIOV~~:~instit~,**srsalUl..

gr; '. ..' "..' .• _'. '~" . 1~--"'~'~"'--" . ,., ...,
;b:~':!; ... rl~ ~-'HfXJ-; JJbrl .tMu..;''U r'.t-2C, r;:;.vnl1,?~·.jh:;"~~ :t:~~!U:;.n., ,..-.~~U",",,~~~tutiODs.:~:~pment.
l' ,_ ..'J'()b~~~:,; 'CU,{, :,'rl}INO ;;;: :lifQorfC:j~, D~~~:$'ronl '~:~lVJlt.;·, \Jabor.~~_~:~iit7AO~~v.e I
, . , ' Many typos of Conn:'.rcl~vallli!ble informatioU"!<ll as ',~1lyPl1li0n81O.~ prmtte'IeCUlP~«' 3lllIyi1lo'
compllter"!?~~ ,~IPE~1I <!r!\Y>!l!l!l!d~te.:"e ~~ed .Operatecll~ries'.and1helr:eilljllo~may~"~,, ..
under. F~#.I,4J1'll.~ AAd..,ontr~;~\!I~J;nct\OD; ,)fith i»fmetoyaJtipl~islittle urno1nCeolive foimw~'li:il.;i
them. -'\$~C1esM~ lul'f~ ~~1fttiphCl!r DJ.l"'hc!~ 80.V~g 'govel'llli1l:nt.<)pmlecllaboratories 11)transfertl'Chn;>logy,.l\iid .
copyrislllr£"'E.ers!Up ofj!hi~ jnfo""'~wrn.,~h ~o~:n contribUte t$:>\l~;!" industrialco~ve~:~;f~)1',:l'

: .often !iiit~~ts\?'!lm~',I!IlPOf1~m", ~;teiit:pn~bo1d' all ;~~:tlte,~~rren;""J."1I ~~;tlf!"'~~';':i!
,Howey!=!''o.: t1I;Jllrijt,tPti\l ~ ,Qqy~, . ~"H_'" red,~ra!i'Yc=1i ,WlthU.5.. lmiuslry: iUiles~ ..

,:>;;P>.'J:i~I~t£rilYIll,J!,.~)'~l!"V!mlffli~01:!tJlffid!l"fP~eroi:ProtediOli~il!,pr<lp~,info~ndlllc1~~;'
.d,(~ntrae,t·c;m, n;ve,MI\iI!ins J:!{=;lpn,p~\C~gU'~I1,l9!Il&· .,,~o\',emlutnlJrlgbtuo·-,,;<il\ucts«)f:COI1abb~~7. .',.

lion ij;j9<>,Y~OIJt~~cdJ~~!'!Lol!rC?Jl9,S..4Cp.pY!i&btMle ..•'n~,been fully resolved.. .'.' ..",,<.·.·:;e~Y;'li%·§2:
· . 'Information de\<etO..... ;':.,OOV~enl~,~ch,pro,-'.,f11>;ib:I'be-,<019Ul1\Vllite.Hoose. Sci"""'"~;;;';.;.;i""'t:on,.·
:·:·)eCis.!t~D§t!f.#(~p.fci~Qn·iif(9~l'8!C!Ita~le .. ~.ed0l;ll1.;Iaho~ries_{Packard ,~""ft.>;ted1~J~'"

-:prQ<:!l!ctl:, f'F" p',-~~;d"KcI~\j ~Ap.~ ·sam~"CIl'· .~~.Ip~IlS~tweeo ,'Fedezah1a!>otal<l~~~
~~~. :!l!¥J!"W~6il!":.M3}!y' $l'~. 'd;fl'SClITt!'ers~l<-"ShOll1do1",~~~.:bY.'ll1o~~angc'l)r,~e·

- ~ ,1Df, \2'Rll'P1eJ"!·.'.'11I(~"§ .. eJ'';?p>;$hl! '!U..,.Jls.l'!l,.I,.Y!ar$\P'r<>:'; r!!'!diPtts<mil~L .ectiv::prOJ~~~~of
graIllll -.: ) , ,;'),ill,\,/:i;,",5, .i,•.:."·;;":;;' 1lli,.-,:}:" .. ,d~lxlratotyi,j'\V!lJ1<i1:proJl1~";'lD);'0V~&sbt:!~mee,hanistIll'iis
ft-~gronndl.AIlI!! ··;····_,·' ". <".' '.. ' , .. ' .._~....•b"·"""'.- ''' ent. ..Hfair·'".~~".".".~-''-"."''''''''":' , ."" ' .•...•.~.. J-~ __ '_,<_" - ,.' ,":~fj;'jJ,\C'.,"-'H>-::q .",,",-,,,~. ~-~..;.t'~ ..;:. t..uu, ':""":"'"~~J..~....~F".~'?-?!:~;:f~ut,
. . .. P',~1a?"of lth':~yh·pqleA)'I,fPl!blic lAl'IV ,%-517).!" C.l> ··,,!Legis\ati.on· IS..now..;bemg; cpn...~erc'km t~n~,'lo

19SiJ..m~~t;"~,:~. ~¥:_!;P1P& I?(}i¥-t.~ .F~P!~ PE~~~On.. P~!~rlP1y~ts i.enhence F~~f~11Rborr.tmy·conabo:ratiOh:\\dth-t1ibF-s:,,:ar:~ ?>!;;::­
to inventions -: Congresssought:toiI}9"e~ technology.traasfer _tor-by..!iviu&:; government operated Iaboratories .tae.~ejn.

;,; f,-eilD,f~e~~, ~~'J!.~<l.9Oye!()l'm~f!~ .!li~ pri,~tc ~tor G<:entiy...-asart:avitjlabletocon~c1orO~:atedfl:ci?ti"'." ,.'
.\>Y, aII01\'H'l!; \lIlll'~}~; 'W,!,,sma¥.i,~ "!!!'tr!\d0~, to tlli_mmenllll,tioD" .,,' ,"""fi<':>l1zs'T .nCJl.VOl:""!>l'fHl~·

"'1 'irI01!aie:~ie~~~~"!!\Y~l'ti!1'1'!; t~..y;~l;ll'd,,!, ,9~ve~~nt ~n"!.s:'I1\e Adininistriiti":,'s~,,tildUikeMm~~ ...dtj;',*,r.
. grants. iiM, ~l'\':~ ;~b,~~'1ify,:;a. ,n~ber :9f,,~ve!~IIY .'Propose orseadorse ielllSl.tioncthat::woul,bmbi.kil)':;;: .il"J!1<'.
, apdprixatT '(X)n!J'1lS!<>f.S ~y~es!i!?~~:tr:!'~O}ogy !i~11~1!!8 "",-is':! dncorporalecoittt11mtion .1OillJ,'~;;i1n.d~..ak:cOm".

,,"programs. The President's Memorandurilpl,lqoyel1)ll1e)1t.Pa- "petitiveness.asilmeXplieitlabOtMory missionwhmverthllt haS
tent Policy. Fepruary 18, 1983, exteQ(Ie4.~ 'p[iJlcipi~soVh. ''1loDllready,beendone and is.nct inc;OiisisteQf:withihe primary

"f. ,1980~)'~r~J~,~~to~,~usjp~~.~consist«iJ:.tt ~t.!t:·existLng :cJaboratory,Iqission; .. ·· :).';-Jn~ ..:;;':';i~···7~ ;;::'IntTI:1voD .Z1~,i·ill!!;
'.' law; som".m<;di.UIl/.~d lari\ebU§~s enntraetors S;Jlj .<1,0 not 0;1.", ",.allowagenciesto delegalesign,ificantatithorities t6 their
· r...,i\,¢,*..tb<ne,f!\S,of.1!ps 1'9li,cy'~us", ofpr~tingl~w> .;laboratories, for,managillg the technologies lhef'Pr<>dticc;'In-
· "'hal were.m'.I.llff~!#);~,~e!iI§O~,In.~~tPJ,.~~,q,~.ex, cluding licensing invenlions m.debY:)aborllIOn.·emplo~ .
· . tendedtJ,!~I.~~.J\£f-}9-~£I!,~~,¥.1.os.~f'l'1~~",!1o. e>l'erated hogen" allowdhe1.ooratones:to furthertheiTlTeSear~'.;llljec­

.Feder~ l'bQratEri.cs;,;M91"'!'~""" tJ!eh;tpr'1t~e>n:,~ff,,~~e<l to ,·til,es by "nteiihginlocoo~rativ",\'esearch 'agreements; with
these I ,!''!l'trnct,?ri,,¥.'t~,. :lI~an~~" ,\\~~, pot;:; ~!,!~'1,(. to, ImiverSities -and indll>'tryth.t.specify ,what ri~is, thdJoVern­
e<>~YJilIh~b1F.~f!.W¥",!I"d Pthe~ ~~l"P'l."~"A"llti9.!',Jhe 'llD,ent'ancUhe l'ther ci>noborll!ombave toanym"~io,,:,il;iat
absence ·of '8 :uriifo~ ~ederat policy -allOWlfi.g. ~~~~or ,ahay',result;i~/UI.t·'~F·:-:::::.iH;.n;:·.!·Jm~ _1-..:tn£)looT~!.~£Y11r,.[..:y:a
,o>VlleF~5J'D.r~I1yiigJ1I!.~Hl\ay'~,~"I'!medunder grantsf,,,":, ,:,;,,!illoWL,lnventors·and.their ;laIiaraiOriet,·to .shar,Fllie

:, .,and,S?ntr:l5!f,iP~~.sii7Jl~:r."la}fY-f{"" ~py 4'e qoy..cn:- '''O}'a1tiesct~eir :i12Ventionsproduce :an ~CCl!'liv!"tohov. 12"W

'.' '. ~~Ii~.,)!;;.!,S,q08 \.'.;iJ"!O'., ¥~'~.':flfa~!Jl B::1...."d..~;w.,.J;l!if.e,S)lcP,.'....IITP.•t".c- .' ..•t.~hno..I.Ogl .... \>':t.ofthe~ra~a:'d.'~ll:>th."'ln.arkSl:p.1~ce
<:!i0!':~ee¥eR, f~£O!J.!I1l~£i-" ", "~!ht.l1lSJf.Io~o~!"tr~fer '.' ,!8iJd•.10do so',!lthou! :re?l!CI1!glDamtive.s)fijlHork,?n=o.n
L' ,~f:.neWL.m~~) t9!!h~jf~fffi#.~9f· ?r.r..~ ~t'~~ ;;11-!1~~~~j.:,- - jJProJ'~~ts If'!wi~th ~,.:IiU l~:;::or<f, no,,'~:c0ntmerCI8:t1 flUS~ "~

R..•_~.'"~~~...... ;.~D.-.~iH:~AJ~I~,!!I.·:':i8.;>:-.-;Ai:"~~-.1!it;.·.'.~·, ' 1~kf! · .' . "." -;'<j:h '. \~."".'".,v.'"...'in..< e..6."~OO.;..l'F.".'..t; l,ri~."/i't.~.rcie..Feder2j IDY.,estm...alt._,.•.-hiUl}"hr._~j~.l.,ty
~ '.-l, ::'i.A; ~,~:f.~9~~~",7P.P¥FJ:8flJ~ ~~q~i51:~ .~,!vejoped ;"Re'"~-cli -Dn'f,~e:,Ta;Jint~~" _\'~:s;!,~tJ:'';'~'nt: ,b~~~"p)ll- •.I.::~:j.\
,bY,o~ lllI!!>lI<iiu;;ijI~l\C!"rs :(mq!u<,lingmediwn and.large ·""C,·,;;",-,,), 'c", ''''' •....• "", d .,,, ,.:r'!,fi"l;,<,>(.>'lg,;,ol ~ -,j';

,'~l~,~~~'~~~g~)t~~i::~ii~ ;~~~$~.i'~~~;1n~~j~~:I;Yti~~~~~I~:!~:;!.
Gcvm;me~t; ~_ it Could.-.,~ _"il1ode1ed J~ on., the - President s ,_:.:SUcilgth in,univer~i~YJ:~~ar~Wlth'~R&D,m md,usJ.n'.·and ~"bas

;..mex93;ri4'l(ri,01'-f.~!>~ ,.is';;1!l~i..,~Such~,P,o~cy~woil1g: b< :.,~nder\rivesteqin)oJ':S~'£g"Je5"'l1'ch '<>1l.ba$i",,~hnologi\:sJ"
. ,consIstent 'Wlth,the-.A!l~Q1stra.uOIl$lechrio:u,)gyJrU1sferr2'pals ~JJ!~~J:rouDdl~mdYSI6A:i1:b~(: !;O .!;(W:;t<IJf/;q104l':tG.cl? '~Jt-rtf:;''-':
'; .by~ilcqilffi8Uig:c.q.iiuD!:i:i;iiUAAfi~!!~e(""i>Yrizhia!'!ep(%\~ctsd:;j;';~~ tp:d~elOp~fic iPIj~ts~~spi~f~fthe .
,'by the,P!jY'l!e secu>r~;J;'~'P.'!i!9' >,~".yd~e;~CO'l~eF'e. market is the .Job of induStry. Butmdustrtal firms cann"t,Pc
. most iIlnQvl'ti~esmall;c.medhjm.,,,,,~ )arge".comparn~ ..~ ,~~~3!!,fAl)dmOfC than a.m"IJ".hal:e"Qf,thCi;typcof
'.univerSitiest,; p;;;ildpite,lii'JiCderany:spoiisOrecI R8;D;.pro- .1Ije~.ithlll.Provides,.Ule!Qlowledge,.basc:Jor\workoacro.ss
ject.',.th~~lJr:ben~fjtinji:iJi~Jede1l.i~~nsi~ ;~d the.public. .'n~hQ!<!;t",\Ill!"lpgi~.l>!\fliwiarlY, thOSl',thllt ~e'lel'l;811dtap!dlY
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. ,-,-"",, corporate R&D, Also, movement of peciPle/tlld::' that lne goven:ment finances only those applied R&D p:oJect;;
,<,i"~:':" oflota, and know.how, betweenuniverslties and in-: the market believes hold the most promise, Ratherth>mt=ving

',,':!".'~o;'l,eremultidisciplinary research is, need~, basbeen too' .• theCon~ or a FedornI department cl$tf.'rmine.whl~ ~f1c,,;):' '
.~ :'\ ':' .: .: ".: , ""':,'.: '.':' "-r;":""+';;;'l ...',,teehnoloilel Should ,be fmaneed Iffid,tlietl ,SCtII~t~lm\'lrtl! "C'''':
• " Tb<Admllii,tration~ ~en impcirtlint flrit ifelis itf~'!"'i' support,1he government would solicit ~idS fr6m~firm{tk;:, "
dreSSing this ill the UmverSlty Researeh Initiative of the., on the amount pf Federal fuilds theyJle#d!.o prOd~agiven;:~;i~:""
Dep&'"tmel1t of De[ense and the ~ngineeringResearch Centm .. a:nountof eoal' for example. that'YOuI~meet~1:li·.:';'Sl:;r:.~2,
of the Nati<>nal Science Foundation (NSF) and othei ~clel. V1I'onmental standards. The.governmellt '\V0wd t!l~lijlow~.:~.,:\, ,::i:-
Tbese are helping universitiesaddress the needs.ofthe COIl11tJr market to choose the spcciflc teehnol~ j)n~hlchme8rcll\j-i"!<i " ',:':,-
for more multidisciplinary basic research, mid'-enco~ should be conducted. The liim offering the lowestbid,i.~.i' "i' .:,

greatly :'nhan~ col!~b?ration ,lilt~}ll~q~'l" bOl",een., !!SIting the gqver,!,,:~nt fo~ thC least fu~,.ii\~¥l!~:~~tha1.;1.",:,."""

un.'v~es:~={iglic1tatiok'":i~~'i~~iui~;;i".~~th~~IJ'tt~z;~,~~f~~~~~'~~,!"J>'
. un.'ve.-sity·ini;lustI'Y :englneeringl'eSiiatCh':cimiers,'.despite':-,' teehnology (liit foresee. betlil!ts to~fromd..4¢1ol'ii1&lhi::-i;iL"·"

1'ellitively short notice,e\'0ked .142~oPO..rs.for ~istiriBS2;Zt,·tecltn01"B)';*\,,\~:r,,!;,"';~¥2;ti:::~~t:iW;1f::t'i\;~ft~';~,~'f~'0~fr,ft.: ", .'
. billion of Federal~,Th~NSF ~aJly hadl!m.ds~qugli •.~.. \ The, <bY.felltpreoflhls.~~;!h~.thif~,?,,~elif;~;};;~;;\;;

to establishonly~eenters lor$10 ml!lio~.The univerSities ro,,. wollldawat!l !hdunds only after therltI!I deriipI!Sttafedlt<:':',C .',
main painfuDyshort .of.r.erourCeiwith Whi~iO.makeiliio '.. collld pro~uce !IIfSood. Wrtlithls gOvemmeniguarllliieiort,
~~:=~n • .".",::, "''i}'~c;';;i;£~'.··.•·.c .. ;(. ~~U::~ili~t~:~~~~ot~m~~:re~t'::"
..•..••.... Withiil the constraints of the Pfesjdent'ibi!dge(Snma- would have toj:)ersuade banks, ventllil capitaJistS;and in":"
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G' lobal strategies that build
cross-country and cross­
regional links are signifi­

cantly altering the nature of inter­
national competition. Multina­
tional companies with separate and
largely independent operations in
various countries and many large
domestic manufacturers are threat­
ened by manufacturers pursuing
global strategies. The forces stimu­
lating these global strategies
include an international conver­
gence in consumer tastesvan
increase in technology innovation
and expertise worldwide, and grow­
ing new product development risks.
Better and cheaper transportation
and communications, more flexible
mass-production manufacturing,
and lower tariffs are facilitating the
implementation of global strate­
gies. Movement toward global
strategies will foster significant
changes in the structure and nature
of international competition in
some industries, as well as in the
management, organization, and
operation of multinational com­
panies (MNCs). M~nufacturers

face difficult challenges in develop­
ing and implementing global
strategies: obtaining a global
perspective-in part by finding
executives with global views and
experience-is often difficult.
Report No. 727, Global Strategies
in Manufacturing Industries, by G.
Thomas. Wachter, senior consultant,
in SRI International's Materials
and Mechanical Industries Center,
describes the forces behind this
transition and examines the opera­
tional issues that manufacturing

SCAN

NEW
PARAMETERS OF
LIABILITY

firms pursuing global strategies
must address. It assesses the impli­
cations for and options available to
not only the MNCs and their sup­
pliers, but a1so their domestic com­
petitors, consumers, the labor
force, and national governments.
Viable strategic options for manu­
facturersinclude focusing on
markets where customer prefer- .
ences are likely to retain distinct
national characteristics, seeking an
accommodation with a major
global competitor, seeking defen­
sive trade barriers, and using off­
shore sourcing and other methods
to become competitive.

P roduct liability concepts
• have undergone significant

change over the past ten
years, and Scan No. 2039 explores
the parameters of this new liability
doctrine. For one thing, contribu­
tory negligence on the part of a
plaintiff no longer keeps him or her
from winning the suit. Further­
more, product liability has been
extended to cover parties other
than those directly involved. Pro­
fessional liability has also spread.
Professionals in many areas besides
medicine-lawyers, architects.
engineers. actuaries, consultants,
and even the clergy-are increas­
ingly being held accountable in the
courts for undesirable consequences
resulting from the practice of their
respective professions. Courts'
attempt to clarify the line of
demarcation between individual
and organizational responsibility,
but the result often appears to

/,,;" (Continued on PUKI! 4.)
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THE NEW PARAMETERS OF LIABILITY

Scan'spurpose is to provide an early warning
of possible changes that, if they occur, could
present important threats or opportunities to
B~I·P clients. Since our assessments are based on
faint signals. B-l~P does not claim that the
changes will occur, nor that our assessments are
complete or correct. Instead. we hope Scan will
alert B-I-P clients to possible changes they may
not be aware of and stimulate- them to explore
further those changes whose implications are
potentially important to their companies.

On this page Scan presents a cluster of faint
signals of change identified by Sk l Intemation­
at's business environment scanning system. On
the following pages. we analyze the cluster and
present some implications of the potential change
it describes .

Because 01 resmcuons Imposed by the copy­
right law, we are unable to send clients copies of
any articles that Scan abstracts.

A AP ANESE STUDY reports that more than one­
third of pregnant women working at video display

terminals (VDTs) have problems during preg­
nancy or at birth. Of those who worked with VDTs six
hours Ormore aday, two-thirds had problems (New Scien­
tist, 23 May 1985, page 7).

M AR YLAND 'S COURT OF APPEALS ruled
unanimously that makers and retailers of "Sat­
urday night specials"-cheap, easily concealed

handguns-can be sued by victims of criminal use of their
products. The ruling appears to establish a new area of
product liability. It states that makers and sellers of such
weapons "know or should know that the guns are virtually
useless except for criminal activities" (The Wall Street
Journal. 4 October 1985, page 27).

to solicit new clients. However, the U.S. Supreme Court
reversed that decision on free speech grounds. Many con­
sider this decision to be a go-ahead for lawyers to do more
target marketing (Business Week. 10 June 1985, page 70).

P ROPERTY AND CASUALTY INSURANCE pre­
miums for business are up as much as 1000%, and
the availability of insurance has decreased dramat­

ically. Companies are finding themselves with insufficient
I I insurance-or none at all. Yet most

businesses want more insurance be­
cause litigiousness is increasing and
so is the tendency to reinterpret
legal doctrines of negligence and
fault. In reaction, 33 major U.S.
corporations have gathered nearly
$300 million to set up their own
A.C.E. Insurance Co. in the Cay­
man Islands. A.C.E., which recently
began operations. provides as much

."as $150 million in liability coverage
for each participating corporation;
it offers similar coverage to other
major companies, which must also
buy stock in the insurer (Fortune.
10 May 1985, page 67).

CORP OR ATE OFFICIALS all over the United
. States are increasingly facing prosecution, and the

murder conviction last summer of three executives
of Film Recovery Systems Inc. in Elk Grove Village, Illi­
nois, accelerated the trend. Each executive was sentenced
to 25years injail for causing the death ofan employee who
inhaled cyanide fumes at work. They are appealing (Busi­
ness Week. 10 February 1986, page 73).

§.N OHIO LAWYER placed
.. an ad asking women if they

had used the Dalkon Shield
intrauterine device (IUD) for con­
traception. He used responses from
the ad to file 95 suits against the
A.M. Robins Company. The Ohio
Supreme Court then reprimanded
him for violating a state rule prohib­
iting lawyers from making specific
product or company-oriented pitches

~
E ACTUARIES NEXT on the malpractice hit

. list? Recently, the Pension Benefit Guaranty Cor­
poration (PBGe) sued the George D. Buck

actuarial consulting firm, charging that Buck was unrea­
sonably optimistic in calculating the probability of shut­
downs at Mesta Machine Company. The PBGC had to
cover the pension shortfall when shutdowns occurred
(Forbes. 21 October 1985, page 102).

J
OB-STR ESS CLAIMS have substantially expanded
the liability of the workers compensation system. In
California, for example, the number of mental-stress

claims more than tripled between 1980 and 1984. Insurers
are worried that the relative youth of the claimants indi­
cates that the new generation of workers is, at the very
least, inclined to view its emotional problems as compen­
sable. "Techno-stress'lhas already resulted in some claims­
and some awards. A New Jersey
word processor operator collected
$7500 after blaming her job for her
nervous breakdown (Business Week.
14 October 1985, page 152).

••
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AN ANALYSIS

Inthe decades since World War II, courts have emerged as
one of the most significant engineers of change in U.S.
society. Court decisions have brought about extraordinary
alterations in political structures, civil rights, criminal jus­
tice, and many other social and political arenas. Recent
court activity in the definition and determination of liabil­
ity promises to result in as much change in business as other
decisions have created in other sectors of society. (For
additional discussion, see "Management and the Law," in
Scan No. 2029, May/June 1984.)

The past ten years have seen concepts of product liability
undergo considerable change. For one, contributory negli­
gence on the part of a plaintiff no longer keeps him or her
from winning the suit. In addition, product liability has
been extended to cover parties other than those directly
involved.

Professional liability has also spread. Malpractice has gone
far afield from medicine. Lawyers, architects, engineers,
actuaries, consultants-even the clergy-aU are increas­
ingly being held accountable in the courts for undesirable
consequences resulting from the practice of their respective
professions. It is particularly significant that professionals
are being successfully sued even when their competence is
not in question. Perhaps even more troublesome, however,
are decisions wherein determinations of liability are setting
new precedents or radically changing old ones-and there­
by fundamentally altering the nature of relationships and
the structure of organizations.

One such area is personnel. For example, in 1985,decisions
in states from California to New Jersey held that state­
ments in a company's employment manual or job offer
letter that may reflect on termination policies were the
equivalent of contractual provisions and thus were binding
on the company. Other decisions have set new restrictions
on the rights of management to fire employees. Indeed, the
common-law "fire at will" doctrine seems to have gone by
the boards altogether. All such changes are forcing com­
panies to think very carefully not only about how and when
to fire, but also about how and who to hire. A further
complication is the application ofthe Racketeer Influenced
and Corrupt Organizations Act (RICO) to personnel dis-

POSSIBLE IMPLICATIONS

IN THE WORKPLACE

According to the American Institute of Stress. stress reduc­
tion programs are alreadyamong the top employee assis­
tance activities in most major corporations. This develop­
ment has occurred practically overnight, and whether the

putes. Under RICO, for example, a pattern is two similar
occurrences of wrongful discharge involving the mails over
ten years, so a second ruling against an e:nployer can result
in treble damages.

. The courts are also attempting to clarify the line of demar­
cation between individual and organizational responsibil­
ity, although the result thus far appears to be more ques­
tions than answers. In the area of health, particularly, the
implications are hard to read. The current concern about
stress, for example, has not yet had much clarification. A
recent study on stress for the National Institute of Occupa­
tional Safety and Health (NIOSH) concluded that stress
costs business as much as $150 billion annually. Workers
compensation awards for stress-related problems are in­
creasing geometrically. Companies by the hundreds are
rushing to institute stress reduction programs. Unan­
swered yet is the question of how to allocate responsibility
for stress, although the courts are clearly leaning toward
putting the onus on the employer and discounting the
variations among individuals in susceptibility to stress and
self-inducement of stress.

Underlying much of the current activity in labor relations'
liability is the application to the office of an industrial
mind-set. Safety and health, which were dominant labor
issues in the factory, are now assuming similar importance
in the office.The shift to a service economy has apparently
left some issues unchanged.

Perhaps the most profound change has yet to receive much
attention. Some court decisions are changing the nature of
the corporation itself in fundamental ways. The 1985 deci­
sion convicting executives of a Michigan corporation of
murder in the death of an employee working with a toxic
substance was a landmark. Originally, the corporation was
a mechanism for limiting personal risk-and not only
financial risk. Courts now seem to say that the corporation
is not a shield. Individual responsibility of managers and
directors is increasing-and, ironically, i: is increasing at a
time when the responsibility of individual employees is
decreasing. Courts are holding corporations more liable in
areas where they used to consider the employee responsible
(for example, individual health). •

possible consequences-have had sufficient study is uncer­
tain. Does the introduction of a stress reduction program
imply acknowledgment of employer responsibility for
stress, for example? What is the relationship, if any,
between stress and productivity? Is stress reduction an
integrated part of a coherent human resources strategy so

..
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POSSIBLE IMPLICATIONS (Continued)
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that mistakes-such as following the announcement of a
stress reduction program with an announcement of lay­
offs-are avoidable?

Some employers are looking to strategies that reduce the
possibilities of liability. These attempts go beyond merely
rewriting recruitingliterature. Forexample, companiesare
using more contract, leased, and part-time workers. Other
companies are taking the opposite tack: introducing ex­
panded benefit programs-exercise and diet, substance
abuse counseling, day care, biofeedback, and so on-as an
effort to create a caringenvironment. Some are instituting
what approaches guaranteed lifetime employment. And
some are even reexamining opposition to unionization
because the alternatives (especially lawsuits) have proved
worse.

Health and safety in the office are almost certainly expand­
ing issues. Even though a recent U.S. Congress Office of
Technology study concluded that we know little about
reproductive risks in the workplace, evidence suggests that
debate about this topic will receive greater focus in the near
future. The large group of educated, articulate, employed
baby-boom women now having or contemplating having
babies brings the weight of numbers to bear. Birth defects
allegedly resulting from indoor pollution and the growing
use of electronic equipment seem most likely to generate a
substantial amount of litigation.

Given the above, managers may need to evaluate the extent
to which their employees' health can be linked to their
management style or the environment in which their
employees work. For example, a management attitude that
says stress is part of any job and that employees are paid for
accepting stress may appeal to hard-line, bottom-line man­
agement, but it may not to ajury considering an employee's
stress-related suit.

To monitor developments affecting health in the work­
place. human resourcemanagersmay needto increasetheir
surveillance of literature reporting such advances or to
strengthen contact with researchers investigating stress,
video display terminals, and other dimensions of work­
place health. Human resource managers may need to
improve channels of communication to senior manage­
ment and those responsible for the company's legal affairs
so that new developments affecting health in the workplace
can be considered 'for their impact on human resource
policies, management style, and potential liability.

Selection and training of personnel. including managers,
will increase in importance as sensitivity to liability increases
within the company and in society in general. Given the
"deep pocket" approach to claims settlement, companies
may need to be concerned about the selection and training
of personnel in companies that they influence strongly. For

example, given growing public awareness and concern
about charges of child abuse in day-care centers, cornpu­
nies sponsoring such centers may need to take a more
active role in the selection and supervision of their
personnel.

IN THE MARKETPLACE

The insurance crisis is already having a serious effect­
especially on small businesses. Large companies can self­
insure to some extent or, as some have recently done,
combine to create their own insurance carriers. But small
companies are out in the cold. A movement to require
insurance companies to provide property and casualty
insurance appears to be growing. Proponents argue that
insurance has a quasi-utility status and that its unavailabil­
ity adversely affects business people's opportunity to earn a
livelihood. If insurers are required to offer liability cover­
age, they may demand the right to intervene more directly
in the setting and observance of safety conditions and work
rules-much as they have done in fire prevention and. of
late, in toxic waste handling.

The combined efforts of the courts and public interest
groups have set in motion a trend toward broadening
liability that seems at the moment irreversible without the
intervention of Congress and state legislatures. The hoped­
for remedies range from limitations on product liability
and class action suits to modification of RICO. If business
hopes to overcome the strength of the liability advocates
(including, of course, the politically powerful trial law­
yers), it will need a carefully developed strategy that will
recognize both the requirements of business and the legiti­
mate demands for equity and fair compensation.

The Saturday-night-special case troubles many observers.
While it may be hard to defend the manufacturers of such
weapons, is it just to decide a manufacturer's intentions on
the basis of how some, customers use the product? For
example, could the manufacturer of a device that alerts
drivers to radar used by the highway patrol to spot speeders
be held liable for an auto accident? Some people may argue
that the device encourages drivers to speed because it re­
duces their fear of being caught.

AMONG PROFESSIONALS

The trend toward holding people accountable for unde­
sired consequences of their actions-thus toward more
charges of malpractice-shows no sign of abatement. de­
spite strenuous efforts by doctors and other adversely
affected professionals. It would seem prudent for busi­
nesses to do a form of vulnerability analysis of potential
trouble areas. For example, what implied promises exist in
advertising or promotion materials that might later come

©1986 by SRI international, Business Intelligence Program. Scan No. 2039 3
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POSSIBLE IMPLICATIONS (Concluded)

back to haunt a company? If a company needs to exercise
greater care in marketing, how can it do so without inhibit­
ing creativity? (For a description of vulnerability analysis,
see B-I-P Report No. 593, Vulnerability Analysis in Busi­
ness Planning.)

Accounting is one of the professions hard hit by malprac­
tice suits and by the difficulties of finding reasonably priced
insurance coverage. Accountants' liability, particularly
with respect to corporate audits, is likely to increase pres­
sures for disclosure and for more thorough-and costly­
audits. This situation would in turn be likely to reinforce
the trend toward privatization and to increase concern
among financial analysts about making stock purchase
recommendations.

Boards of directors will continue to feel liability pressures.
As indemnity insurance premiums skyrocket-while pro-

viding lower protection ceilings and more exclusions-the·
courts are toughening their attitudes toward directors'
roles, decisions, and prerogatives. Unprotected companies
will find directors virtually impossible to recruit -, and the
prohibitive costs of insurance will guarantee higher prices
all along the line.

Social service professions, like day care and nursery admin­
istration, will face increasing difficulty in operating at a
profit while maintaining a market; this market may be too
small to spread the impact of greatly increased expenses, so
the cost of these services to consumers may become unrea­
sonable. Thus, at a time when privatization of government
and social welfare services is a possible solution to public
debt and inefficiency, liability and insurance problems are
forcing purveyors of these services-from care givers to
waste treatment facilities-out of business. •

tit

BACKLASH BEGINNING?

The declining availability and high cost of liability insurance are motivating both government and citizens to take
action. Two examples:

• Although most large hazardous waste storage and disposal facilities remain open, most small facilities are
closing because they can not meet federal requirements for insurance and groundwater monitoring. (Hazardous
waste facilities are required to carry insurance that would cover the cost of cleaning up any toxic leaks from the

. facilities.) The Environmental Protection Agency is sufficiently concerned about effects on the industry that it has
asked the congress to delay implementation of the insurance requirement (The Wall Street Journal, 9 December
1985, page 8).

• An initiative in California would eliminate the "joint and several" rule that allows a court to require one
defendant to pay enlarged damages because a codefendant in the same lawsuit is unable to pay. Instead, the
initiative would install a system allowing proportional payments based on degrees of liability determined by the
court. The system would not cover economic damages-medical bills, loss of income. and other out-of-pocket
expenses incurred directly by the victim; it would apply only to noneconomic damages such as mental and
emotional stress. Backing the initiative is a coalition of businesses, insurance companies, taxpayers' organizations,
and medical and business lobbies (Times Tribune, 14 December 1985, page A-16).

.~
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Bill would let
federal labs
share research
By EVAN ROTH
States NeWs Service

WASHINGTON. D,C. - A House­
Senate conference committee on
Tuesday approved a compromise bill
that would let federal laboratories
share their scientinc research with
private companies.

The bill, originally sponscred in
the House by Rep, Bob Michel of
Peoria. would perrnJt the creation of
a public-prtvate agricultural re-

. search and development consortium
.mvolving the Northern Regional Re­
search Laboratory in Peoria,

. The House passed the Michel bill
in December, The senate passed a
mnilar bill in AUgust. The bills went
tq, a conference committee, whicb
ironed out the conflicts this week.

1Il ichel's press secretary, Johanna
Schneider. said the conferees signed
the compromise Tuesday. making it
eligible lor debate at any time belore
Congress adjoums.

Later in tbe day. Senate Majority
Leader Bob Dole, R-Kan., told
Michel that he anticipated no prob­
lem III bringing the bill up for a vote
before Congress goes borne, prob­
ably by the end of next week,
Schneider said, .

Tradition dictates !hat the Senate
would vote on the bill first, she said.

The Technology Transfer Act, as
the bill is called formally, would per­
mit federal research agencies, such
as the Peoria ag lab, to share their
discoveries with private companies
to permit commercial exploitation,

The act is required to allow the
Peoria lab to get involved in a part­
nership witn the University of Illinois
BIotechnology Center and the Uni­
versity of Illinois Medical School.

The House has approved a $2 mil-.
lion appropriation as seed money for
the consortium, The appropriation
now being considered in the Senate is
part 01 a massive $506 billion spend­
mg bill.
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By James L.Rowe Jr.
1V,1.,hington PO'ISl"ffIVriler

The Soviet Union has received
proposals from 15 U.S. companies

.to participate in joint ventures with
Soviet firms,a top Soviet trade ex­
ecutive said yesterday.

Last month. the U.S.S.R. an­
nounced a series of moves to decen­

. tralize its trade relations-including
permitting Soviet enterprises to en­
ter into joint ventures with private
firms, including those fromthe West,
and'authorizing some ministries and
enterprises to deal directly witb for.

_: -- :....~."\rh"r.'I. and exporters.

,

•
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15 US F· The·U.S.S.R.doesnotnowallow 1"\
. .. IfmS Soviet companies to engage in ven­

tures with western firms. It also

S 1 l. T. requires that nearly all exportsandee \. ventures imports be carried out through the
Foreign Trade Ministry-e-which

W· h S .. makes it hardfor enterprises to buyIt oviets imports and difficult for individual
Soviet firms to produce forexport.

The details have not been C031";
pleted either for the direct import
and export of goods or for the pro­
posalfor the joint ownershipofpro­
ducing companies in the Soviet
Union•

The Soviet Union is anxious to
increase the efficiency Of its indus­
tries and to broaden the base of its ,.­
exportearnings, now heavily depen­
dent.on raw materials, mostly en"
ergy. Joint ventures with foreign
firms would introduce new technol­
ogy' into', Soviet industries and pro­
duce higher-quality goods more ef­
ficiently.

Many' experts question whether
See TRADE. F2. CoLe,5,,-__

U.S. Firms Reportedly Seek
Joint fentures "With Soviets

TRADE FromFl --- He said that any joint venturewill
" "have to aim at exporting" at least

the highly centralized Soviet bu- part of its output to produce enough
reau.cracy is prepar~d~or the high foreign currency earnings to satisfy
degree. of deeentralizatlon that, re-: the needs of the foreign partnes.to
forms IR t~e foreign trade sector pay dividends. to its parent :ompa..
wouldrequire:. ny, 1\

James H. Giffen, president of the . Giffen. who also is chairman of
U,S'-I!.S.S..R..Trade and Economic the Mercator Corp., a New York
~ouncll, said In a telephone m.ter- investment bank, said that he and
view that, the Soviets are senous Archer-Daniels-Midland Chairman
about,the changes at ail levels of ' . . . e

cgovernment, from, ChaIrman, Yuri Dwayne, Andrea~ prop?~d a jom
Gorbathev, on down., He saId' the soybean processing faclllt~ to Go~­
Soviets ('will be flexible 10 wrIting bachev two years ago. Giffen said
the~rules. They donlt want to make that.suc~ ~,facility could be one.of'
the mjstak@s of other, centrally the ~Irst Jom~ ventures ~pproved.. ..
planned economies that made the .Giffen said that a. substantl~l
rules I Mi~t yrgt1lr~§]. so rigi.d ve~ture probab.ly. would .meet ~Ith
that th wa no posslliity ofprol:k:thelr approval If It was,interesting
·it-

Ii
enough and well thought out.

-vun Shcherbina, chairman of the Shcherbina said that trade be-
Amtorg Trading Corp., said in a tween the United States and the
speech here yesterday that joint Soviet Union has been diminishing
ventures, will 'involve relatively in recent years. He, blamed me de­
small enterprises at first, and that cline on anti-Soviet attitudes·tn the
not less than 51 percent of each United States that oftenIll. the
venture willbe owned by the Soviet country an unreliable supplier: Last
Union; ,year, trade totaled '$1.4 billion and

T e law 'oint ventures is expected to be smaller this year.
has not e.t. been competed, ,Historically, the Soviet Unionhas
She er I~a said man ad ress 0 . preferred trading with Western Eu­
l!.S.-~ovlet r . ,ear- rope rather than the United States.
her this month. he said, the gov rn- Whether those historical. prefer­
me~t .set down"general condmons" ences can be overcome will have a
f~r)omt ventures fhatglv€ ~lte EOt; major influence on how important.
~ . rtners some lipnvl!eges, the new Soviet attitude toward for­
~~~I~~li~~ege~ar~~~~~~s t ! can eign trade and investment will be to

Heabosaid tilaLthe foreign com- the U.S. e:onomy. .
panies will receive "favorable tax .A questtoner f:om thea~dlence
treatment." s.al~.th<lt the, Um.ted States unre-

Amongthe industries that Will be liability as a sup~her lo~m~ no larg-
opento joint ventures are energy. er. ~h;m the Soviet Umon.sunrelr~
food. chemicals. some consumer ability <IS a buyer. He pointed out
.t\oods and mineral extraction, that. lor the second year in a row,

! Shcherbina told the <luclience- the C.S.S.R.,will not. buy as much
which Included business exeutives. grain as it is :5upposed to under an
trade' association representatives agreement between the two na-
and government officials. tiona.



'u.s. Sales in Japan Decline'Despite'Tallis
fly Stuart Auerbach
Wa~hinlltlln I',~~t ~lil(f Writer

U.S. sales inJapan declined in the
first six months after the Reagan
administration declared that year­
long trade talks had succeeded in
opening Japan's market for high
technology goods;

Commerce Department -figures
for the first half of this year showed
that U.S. sales declined compared
with the same period in 1985 in the
fields of -telecommunications and
electronics. These are sectors in
which the 'Reagan administration
aud U.S. industry officials expected
sales increases as a-result of the
trade negotiations.

The trade talks were the center­
piece of administration efforts
through most of 1985 to ease the
mounting U.S. trade deficit with

Japan, which hit a' record $48.5 bil­
lion last year and will be even high­
er this year. The intensive negoti­
ations in four areas-called Mar­
ket-Oriented, Sector-Selective

,(MOSS) talks-were initiated in
January 1985 by President Reagan
'and Prime Minister Yasuhiro Naka­
sone to ease growing-trade frictions
between the two countries.

"We must begin to hear thecash
registers ring," Secretary of State
George P. Shultz said last year in
defining how the success of the
talks will be measured.

In January, Shultz hailed the end
of the-negotiations fortearing down
Japanese. barriers to sales of U.S.
manufactured -products and cited
"very substantial purchases" by Ja­
pan 35 evidence of the talks' sue­
cess. _

The only major area covered by

the MOSS talks showing an in­
crease -in sales of manufactured
goods Was pharmaceutical products
and medical equipment, where sales
increased by $36.5 million in the
first half of this year. Sales of U.S.
forest products showed gains of
$106 million, but most of that was
in unfinished logs, not Japanese pur­
chases of manufactured goods that
were supposed to increase as a re­
sult of the MOSS talks.

Administration officials said,"It's
too early to judge" whether the
talks are successful or not on the
basis of increased sales. They added
that the subject will be discussed by
Japanese and,U.S. officials later this
month at a subcabinet-level meet­
ingoneconomic affairs.

But Lionel Olmer, the former
uudersecretary of Commerce who
played a major role in negotiating,

the opening of the 'Japanese tele­
communications and eleetronics
markets, said he was "disappointed
in the starkness of the numbers."

Another former Commerce of­
ficial who played alarge part in the
talks, Clyde Prestowitz, said, "the'
mountain, of labor brought forth a
mouse."

He added, though, that a new
ease of doing business in Japan aud
increased sales of telecommunica­
tions services, which do not show
up in the trade figures, make the
picture less bleak than the numbers
alone would paint.

Representatives of the U.S. elec­
tronics and telecommunications in­
dustries told their Japanese coun­
terparts last month that they were
disappointed in U.S. sales in the
face of promises by 57 major Jap-

8ee TRADE, C2,Col. 1

The Wi;lshington .Pos t
Saturday, October 18, 1986

TD~DE, Fr~m Cl

anese compames to increase' their
purchases of American-made goods;

"This year's .rationale" from Ja.P'"
anese business"executives-, was
II lour economy is 'way down' "and
sales' are' slow for Japanese compa­
nies, said Ralph]. Thompson, sen­
ior .vice president of the American
Electronics Association.

On the plus side, Thompson said
U.S. companies now have greater
access to potential Japanese buyers.
"It's a question of changing atti­
tudes" so they will buy U.S. prod­
ucts, addedBrian P. Wynne, AEA's

'ftJanager of internationaltrade at-
,fairs., ",' ,

Democratic senators, who"have
been pressing the administration to
do more to turnaround four years
of record trade' deficits, that' now
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. , Chicago University,
National Lab Seek
Profit From Ideas
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School,Argonne Set Venture,

To Help Commercialize
Scientific Discoveries
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By FRANK E. JAM'"
Staff Reparter of THE WALL STREET JOURNAL

CHICAGO-The University of Chicago L.. ----.....---.::-...,__•
said it created a joint venture with Ar- f
gonne National Laboratory to help com-
mercialize scientific discoveries made at
the two institUtions.

Theformation ofArgonne National Lab­
oratory/University of Chicago Develop­
ment Corp., or ARCH, represents tbe flrst
time a 'national laboratory' and 'its re­
search-unlversity partner have teamed up
to commercialize their discoveries, The
University ofChicago operatesArgonne as
a' contractor for the U.S. Department of
Energy. , , ' ' .

The move comesas the federal govern­
ment is trying to stimulate the transfer of
technology from federal laboratortes to"
prtvate industry. The effort Is a response"
to the longstanding problem of most gov- ,

. ernment-lab discoveries 'not 'being:,com~':l
merctallzed because of bureaucratic red­
tape or corporate apathy, Companies have
been unwilling to pursue such taxpayer-fl- I
nanced discoveries because they,haven't '
easily been ahle to gain proprietary rights
to the patents.

In 1984, Congress made it possible for"
companies togaintitle to dtscovenes stem­
ming from 'research at such labs as Ar".,
gonne, although the law wasn't effective'
until July. And in legislation Congress
passedlast week,federal labs receivedau-:
thority to set up cooperative research-and­
development pacts with businesses. The
legislation also calls for government re­
searchers'whose inventions are llcensed to
get 15% of Jicense revenue, or a fixed pay­
ment.

Theuniversityalsosaid that Steven La­
zarus, group vice president of health-care
services for Baxter Travenol Laboratories
Inc.. 'based in Deerfield, III., willhead the
venture.

, The universitysaid professors and stu­
dents at its graduate school of business
will provide the venture with' marketing
proposals and business plans for the new
technologies, Mr. Lazarus also has been
appointed associate dean of the business.
school.

Argonne, the first national laboratory
and one of the,largest such Jaboratortes.._
doesresearch in a variety of fields, tnclud­

.ing nuclear and alternative energy. bio­
medicine. thephysical sciencesand theen­
vironment. Its annual budget is about $230
million and,it has 4,000 employees,

The joint venture will be financed by
the universityand Argonne for its first flve
years and willbe self-sustaining after that,
the universitysaid. Alan Schriesheim, Ar~
gonne'sdirector, said in addition to the li­
censing of discoveries to" businesses. the
venture will allow the partners to get eq- .
uity stakes in companies that may be
started to develop the partnership'S
ideas,
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.from professors' inventions offer an
attractive source of cash to univer­
sities suffering from budget cuts;
Most inventions do not yield. vast
wealth, but in totality can be big
business.

Stanford University, for example,
made $3.9 millionin gross royalties
last year from products including a
computer program to assist with
airplane design. The University of
Virginia makes $1 million a year
from 126 licensed products, most of
them medical devices- or drugs. So
far George Mason has made only a
few thousanddollars.
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ample, to be entered directly into
the company's computer.

The problem wasthat the univer­
sity hadno policy governing its pro­
fessors' products. In the : end,
Spikell and George Mason made a
friendly deal; Splkell got the time
off, and the university wlll get a
share of the revenue if the inven­
tion, called. Datal'ad, makes money
whenit is marketednext summer.

The outcome is notalwavs so
peaceful when iiniverstttes and their
professors sit 'down to negotiate
ownership and revenue rights to
"intellectual property.v aa a growing
number are doing.

Money Is. one reason. Royalties,
'~

No one knew quite what to do
when Prof. Mark Spikeil ap­
proached George Mason University
officials a few years ago with' an
intriguing idea that .he hoped could
bring both of them money and rec­
ognition.
, Spikelt wanted paid time off from
thestate-supported Northern Vir­
ginia school to develop an invention:
a high-tech clipboard to translate
handwriting into computer data.: It
would allow sales orders scribbled
by a traveling sales agent, for ex-

•

By· DIVera Cohn
W.lshillgton I'<l~t St~r{ Writer

PROF. MARK SPIKELL
••• inv''1-ted hlgh·tech ,lIphoud

... !
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Professors Invent Collegiate Quandary
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PATENTS. From Ai

Professors' Inventions Put
Uniyersitiesin Policy Bind

·A

Virgi~ia Common~~e~1th University,
James Madison University and the
University of virginia. It wi1l sponsor
a workshop next year on the subject
of entrepreneurial professors.

Among the products in the CIT's
pipeline-s-none is yet on the mar-

,. ket-is an embryo technologydevel-
. Some say a.properly written pol- oped,byresearchers at Old Dominion
ICy can keep inventive professors University that wili enable farmers

"Clearly the. university dese:ves from deserting academia for well- to transplant eggs from high-yielding
some return because they've given payingjobs~in private indust~" as dairy cows' into poor producers,
me a"lot~f enco~ragem~nt and s~P~ happen.edwlt.h someof the nation's ,thereby upgradingthe herd.
port .. Spikell.said of his deal With mo~t gifted biotechnology research- . Another, developed by two pro-
George Mason. . ... erg in the late 1970s.. ...." fess6rs at Virginia'Tech, is a copy-

One 'probl~m ,case .~hat, .still . IS ."Historically we have given our righted software. program to store
talked.about m acad~mlc Clrcl~. In- best and brightest protessors.a digitalized": blueprjnt information.
volves·Ste~h~n WoUram;. a bnl~lant black and white choice: Stay in the compressing into a small amount of
young P~YSIClst who leftthe~ahfor. religious institution of chastity and space the, information that. now
mao Institute of Technology..· fOUf" obedience. or leave the .institution overflowswarehouses, according to
years ago.in.a bitte~high-stakes dls-. and'bea~'entrepreneur,"Spiken Auzvllle Jackson.Jr., the CIT's dl-
pute over ownership of a. computer said. "I've seen it over and over. . . rector of intellectual property.
software program he-designed. Wol- entrepreneurs who .have-'had to "The role of the university is first
tram. winner of a MacArthurFoun- leave the. university' to start their education," Jackson said. "But it's
da~ion "genius a,ward," defected to o~n companies." become. much more important to
Pnn~eton's, Institute.ccf. ~dvanced. Computer sofhvare,.· a' suddenly' our society. The university is one of
~tudles, where he' negotiated an. profitable field in which the rules of the most signficant forces we have
a~reemen~ that le~s hlrr,t own. the. ownership are unclear, has accel- in ~conom!c de~elopmenL" ,
fights to h!s future inventions. ., erated interest in policies. 'If a university can make a little

At th~ time, Cal!ech had no :Vflt- It was a lucrative computer soft. money to d;fray t~e, co~~s o,~ ed~l~
ten pohcy govermug o~vnershlp ,of ware program for libraries developed cation, that s well Justified, Said
computer ,software''fhlc,h remams several years ago.by researchers at Randolph Chu;ch, a mem?er of
the thorn~est area 10 intellectual Virginia Tech .. that -triggered the George 'Mason's board and Its for-
property dlspu~es. It late~,wro~ereg- General Assembly action this year. mer r,ecto~. .. ,. "
ulatl?us t,ha~ give the uruversny ex- Revenue from the discovery was not University offlc,~ls insist, how-
tensive rights and most of the roy- . ever, that money IS not the only
alties... reason. Supporters of copyright and

Spurred by inventions such as . . patent policies say they encourage
Spikell's and by a new state law, "Clearly the professors to market their inven-
George Mason University's Board .:..... • .... ....' . tions by offeringhelp with the com-
of Visitors recently approved ten- unwerszty deserves plexities of licensing and sales
tative rules governing employes' . ." agreements. Many professors, they
inventions that can be patented and some return i, •• say, derive primary satisfaction and
copyrighted. The law. passed this _p f M' .kS ik II their academic reputations by 'pub-
year by the Virginia General As- C ~~ ,I '~ , pi ~ lishing .. in scholarly journals, not
sembly, requires all state-supported recrge ason meers Y from making money.
schools ,t? draft ,intellectual. prop~ going to the state, but to a private "Most univ€:rs!ties' ar~ still in the
erty pohcle~ a~d IS par~ of a grow- university-affiliated foundation. mode that they 'Ye. achieved .wh~t
mg ~cademlc interest 10 entrepre- House Speaker A.L. Philpott (D:- they need t~ achle~e .~y get,tlllg 1~
neunal ventures. , Henr ) was enra ed, and demanded [s~holarlY (hscovene~lpubhsh~d.

"We're always lookingfor the one . Y tizati g Th J'. t L· said Jackson, who believes a protes-
,. '. h ill k . h" an mves rga Ion. e om egls-; h "i be : '1 iinvention t at WI rna ,e us nc " lat! A dit d Revi C ' sor s patents s otac e ConSI( crcc
said Ralph Pinto, patent adminis- ~t1ve LlI'd ~1 tl ~VI~W °7~~"- in deciding whether toawardteu-
trator at the University of Virginia" smn cone uue ta som~ 0 and ure. "We wtlnt tG see it Lltilizt'd,
which has a weH-developedpro- ~vork wads~onet0t" ~tatt~ time, ~~( rather than buriej in an obsclll"~
gram begun a decade ago. sug,g.este. . ~ s,a e {"W ?wners Ip itl.teHectual journal."

Policies drafted by universities rules so a sltr:llar situation would University inventions still ,Ie-
range all over the. map. Bllt many, not hap~en agam. ." COtlllt for only a tiq fractio!lof m'w
including George Mason's, allow The l~brary program s lIlventors products. Jackson said universiti~s
faculty to keep the rights and roy· I.tlter paid $50,000 t? the ,general file only 1 to 2 percent of pakllt
alties from their copyrighted boo-ks tund. T? date, the. mventlOn has applications now.·He thinks the fig--
or, works of art. Patent policies.- on brought ID.morethan$700,OOO. . ure should rise to 5 percent.
the other hand, often requirein~ ..The leglslatu~e ordered the Cen-, . Some warn thaUnventions never
ventors to hand over ownership and ter for Inn?v~tlye technology~a will bea golden goose for univer­
a share of the revenues to theuni~ Northern Vlrgmla-based'state pro- sities, despite hopes of some over~

versity. , . . ~ect ,to promote technolo~y.by link· eager administraters,. .
A 1984 survey bytheSocielyof 109 mdustry and academia-toact "Whatpeople,don't realize. , , IS

,;University:,;PatelltAdministrators as licensing and,marketing a~ent that the!"e's so much cha,ff and only a
"-found that' halfthe-'127"institutions it for state·supported schools. UnlVer- few· grains ·of wheClt.," said Steve Ba­
,polled had: adopted or 'revis~d poli- sities .. in. other states.·either .. have", ",con'ofResearchJ::orp., ail (\rizona
des in the last five years, and only .. their own marke~ing organizations:;\,ffrm',thar,h~~~'Uhi~~rsities patent:,

f.our had. n~ne ..The .gro.u.p's nati.o.na.I ~.~: or turnto pr.. OfeSSi.onal'~irms .. " .' ~t.~tLt~e... i~ i~.,::.!1.~~.te:,.~~.,"'@.It..:;fstim.at~.s !~..tt,..:..
membership has more than ~onbled ~ The ..o'E hlll'",ellOtlated. agreetiliP'lld! of~_n IlRlD'<Id lii!1$
in the last·tnree years;:fro~Jewer' ments wltb.five }chools~Old Do-,;:::umversI~~are,~(~nty one wor1:n~

~than 200 to its current '500. < ";,- minion University, VirginiaTech.:,~,whil~,inve:~ti~ltresq~t$.
, ., ., ..: ",' · .... c, .:., . . •.•. '.";:}'.' ' .,
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The'GhTT·Mine Field "',f,'

By JEFFREY E. GARrEN
When trade ministersfrom Washington

east ll>Jakarta, and from Tokyo west to
Buenos>AJ~,; ~tJlf:r in Uruguaynext
week _to hiunchca' new round or negona­
tions,ex~t the standardpap aboutfree
tradeandfiLlr,play;-,Hannless as this may
seem, these talksmay not be in Washing~

ton's best.mterests, ." ,"J-'

.Sure. ",e'·te;~' for more trade; But
these.negallations, pushed almost slngle­
handedly,l5ythe Reagan team for the past
.five-__ yea#t~ ·a!'e,~ on mistaken' optl­
mlsm thafa newset of bargaining that en­
compasses everything from wheat tolnsur­
an~ellJldinvolves virtually all nations will
lead·to,t,lJe freeing,up oftrade. Getevery­
'one around a table to discuss allproblems
at'cnce.so the reasontng' goes, andthe re­
~~, ,\VW be lowe:r barriers -to 'the move­
ment across bOrders of food. manufac­
tures, technology, even banking.
MIsplaced Faith

The fact is that the momentum is over
forprogressivetrade llherallzatlonthrough
omnibus. multilateral marathons 11k,!_the
coming session under the General Agree­
ment on Tariffs and Trade (GATT). The,
push ended when tariffs were· negotiated
down to insigniftcantlevelsln most.coun­
tnes, including the U.S.andJapan, leaving
non-tariff barriers.....sucn as quotas and
regulations onprocurement. customs pro­
cedures, and protection of national secu­
rity,;...as obstacles to commerce.

The administration has advocated
global trade talks because this is how the
executive. branch has done things in the
past andbecause -it believes theywUl re­
duce congressional pressure formore pro­
tectionism in the face of a looming$170 bil­
liontrade deficit: Unfortunately. such faith
is misplaced.

Start with _false historical analogies;
Washington. rememberssuch trade negoti­
ations as the Dillon Round (l96()..1961). the
Kennedy Round (1963-1967), and the Tokyo
Ronnd (l974-1979)-whlch together gave a
ter,rific boost to world trade, by lowering­
tariffs· from 40% toless than 5%. American
officials recall that 'these events 'weresuc­
cessful because the U.S. was able totrade
offconcessions onits side formore-or-less
equivalent breaks. from other. nations­
lowerduties on steel imports into the U.S.
from Kobe" for example, for easier entry
for Kansas' grams into Japan. .,

'The current scene.is different. Unlike
importduties;non-tanffbarriers cannotbe
lowered with percentage cuts.. Instead, a
new system of regulation-a legal
"ccdev.-fnust be Setup specific to each of
the mariydifferent impediments to trade,
agreed to by a hostofcountries, andmoni­
tored and enforcedinternationally. These
highly detailed and legalistic arrange­
ments provide very' littIeopportunity for
trade~offs. Is it realistic, for example,that
Brazil. would lower'.its nanonat-secunty
strictures against computer imports from

. all countries in exchange' for everyone
else's loosening up on health regulations
concerning certain agricultural products?
U is more likely. in fact, with so many
countries and issues,mixed together, that
stalemate will prevail.

Another . change' of scene relates' to
.amenee's negotiating leverage. In the .
past, U.S;' economic dominance was over-

wheinllng; Japan didnot really become an
economic superpower until the end'of the
Carteradministration; TheBraztIs, Koreas
and Taiwans have only recently become
major world traders.

NowWashington is playingwitha weak
hand.It wantssomething veryspectrtc and '
precious to other nations: an opeJl1ng of
their technology markets;easier entryfor
01U'~, banks and.Jnsurancecompanies•
toughercopyrignt.laws;rnajor reforms in
EUrope'S agrjcullure. III the past the U.S.
COuld:,proml:re"others, tb'e quid pro quo of
increasedaccess toour market. But today
we've given everythIng away unllateratly,
thanks to our consumption~stirnu1ating

hudgetdeftclts, ourno-strings-attached ap­
proach to deregulation of telecommunlca­
tlonsand financial services, and Washing­
ton'sblase attitudetowarda soaringdollar.
between 1980 and 1984.

America'sweakness Is compounded by
debilitating contradications between the

It is vital for the u.s.
to focus on issues where
substantial results are
achievable soon. This calls
not for a global jamboree,
but for negotiatWns on a
more manageable scale,

administration free-trade rhetoric and its
protectiveactions on steel. footwear, ma­
chine tools.motorcycles, textiles,shingles
and sugar. In the past few monthsalone.
theadministration proposed andconcluded
a semiconductor pact withJapan that is a
price-supporting cartel involving extensive
government regulation. Washington bas

. slappedSUbsidies onwheatto the U.S.S.R.,
mocking its own criticism, ofsimilar Euro­
pean practices and clobbering allies like
Australiathat do Dot subsidize. At bottom.
moreover, U.S. trade policy consists of
threats to unleash a protectionist Congress
and further weaken the dollar, both of
'which Will hann ourselves as well as oth­
ers. -

The great danger is that a new round
will have'a constricting and not liberaliz­
ing impact.

As in the past. the'administration, will
have to pay a price to get negotiating au"
thority from Congress and then to get leg­
islative ratification for the subsequent.
agreements. It's a pattern known in arms­
control pacts where thecost of appeasing
the Pentagon with new tanks, ships and
planes exceeds the weapons reduction in
the disarmament agreement itself.

There is also the problem of false ex­
pectations. Both the administration and
Congress believe the problem with U~S.

trade is that others cheat on the MIles, and
Washington is determined that the newne­
gotiations will address this problem head
on. But in 1984, only5%·of imports to the
U.S. were challenged hefore the Interna­
tionalTradeCornmission for unfair prac­
ticesand ,only halt of that amountwasoffi­
cially declared unfair. The frustration of
dashed hopes could lead to a backlash. of
even more protectionism.

. Moreover,' the sheer number of coun­
tries involved in tile global negotlatio.. is
apt to result in a lowest-ccmmon-denctni­
nator approachto trade polley and thereby
reinforce the trend toward "managed:
trade:' a euphemism for more regulatlon"
along the lines of the MuItlnher Agree-'
ment, the .most recent version of whlch"
was slgned lasJ month. Codes dealIng with
non-tariff barrierslnvolvtng nationsof SO"'
many differentstages of development are:
particularly susceptible to more bureau->
crane intervention, more red tape and
more fineprint, since theyhave to address "
somanydifferentlegalandadministrative..
systems. -

For the U.S., it is vital to focus on is­
sues wheresubstaatlal results are achlev- .:
able, and soon. Th:is calls not for a global"
jamboree, but for negotiations on a more
manageable scale. sometimes bilateral, ,r

sometimes involving several nations. And"
to make real headway, trade will have to"
be discussed alongside other economic Is­
sues.

In fact, the GATT talks coulddivert at; •
tentlon from a really important trade­
agenda. '.'

It Is critical, for example, that the U.S."
keep relentless pressure on Tokyo to
open its markets. not just with lower',
quotas hut alsO ,with a faster paced gross'
natlcnalproduet,G~obal negotiations make "
it easier for Japan .to' squirm.out of the
limelight and to defer decisions until'
"broad consensus': is reached. '.,

The U.S. should intensively pursue a '
free trade and currency coordination pact
withcanada; exportsand importswithcur"
largest trading partner exceed$100 billion
annually. It should likewise propose a
packageofdebt-relief and trade promotion
with Mexico, our most important Third'"
World market. Yet- focus, on these issues :
will he blurred in the hubbub of Punta del
Este. .

We ought to negotiate. hard to free up:
trade in wheat, telecommunications and fi­
nancialservices,for example,but the task
is' best accomplished in smaller forums"
and not With all the world's trade bureau- .
erats at the same table.
Tied Hands,

Thebi~st setbackwould be if the new
trade rounddistracted attention from OUf
oyqJ home-grown cc.mpetiti:ve handicaps- ,
an anti.!rust policy that ties our hands .
against corporate giants from abroad, an
approach to research-and-development
promotion thai centersonmiiltary and not '
in~lttal ®nno~ogy, ana aJItrure to de-"
vise a market-o Wed sys m to lessen
the--Impact on worters and coifIn1unities '
clobbered by imports; Most of all, Wash- .
lngton needs to devisea policy toward the '
dollar that doesn't extol Its sky-high value
oneday; then dramaticallydiminish it the
next

Paula Stern, recent headof the Interna- ,
tionalTradeCOmmission, put it well: "Our :
chief concern need not be the tilt of the "
playing field. We must concentrate, in­
stead, Q!1 building up the American _ \
team." l.

Mr. Garten. a managing' director of'
Shearscm Lehm8nBrothers Inc., just com­
pleted a' twcryear assignment in Tokyo.
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AN ANALYSIS

In the decades since World War II, courts have emerged as
one of the most significant engineers of change in U.S.
society. Court decisions have brought about extraordinary
alterations in political structures, civil rights, criminal jus­
tice, and many other social and political arenas. Recent
court activity in the definition and determination ofliabil­
ity promises to result in as much change in business as other
decisions have created in other sectors of society. (For
additional discussion, see "Management and the Law," in
Scan No. 2029, May/June 1984.)

The past ten years have seen concepts of product liability
undergo considerable change. For one, contributory negli­
gence on the part of a plaintiff no longer keeps him or her
from winning the suit. In addition, product liability has
been extended to cover parties other than those directly
involved.

Professional liability has also spread. Malpractice has gone
far afield from medicine. Lawyers, architects, engineers,
actuaries, consultants-even the clergy-all are increas­
ingly being held accountable in the courts for undesirable
consequences resulting from the practice oftheir respective
professions. It is particularly significant that professionals
are being successfully sued even when their competence is
notin question. Perhaps even more troublesome, however,
are decisions wherein determinations of liability are setting
new precedents or radically changing old ones-and there­
by fundamentally altering the nature of relationships and
the structure of organizations.

One such area is personnel. For example, in 1985,decisions
in states from California to New Jersey held that state­
ments in a company's employment manual or job offer
letter that may reflect on termination policies were the
equivalent of contractual provisions and thus were binding
on the company. Other decisions have set new restrictions
on the rights of management to fire employees. Indeed, the
common-law "fire at will" doctrine seems to have gone by
the boards altogether. All such changes are forcing com­
panies to think very carefully not only about how and when
to fire, but also about how and who to hire. A further
complication is the application of the Racketeer Influenced
and Corrupt Organizations Act (RICO) to personnel dis-

POSSIBLE IMPLICATIONS

IN THE WORKPLACE

According to the American Institute of Stress, stress reduc­
tion programs are alreadyamong the top employee assis­
tance activities in most major corporations. This develop­
ment has occurred practically overnight, and whether the

putes. Under RICO, for example, a pattern is two similar
occurrences of wrongful discharge involving the mails over
ten years, so a second ruling against an employer can result
in treble damages.

The courts are also attempting to clarify the line of demar­
cation between individual and organizational responsibil­
ity, although the result thus far appears to be more ques­
tions than answers. In the area of health, particularly, the
implications are hard to read. The current concern about
stress, for example, has not yet had much clarification. A
recent study on stress for the National Institute of Occupa­
tional Safety and Health (NIOSH) concluded that stress
costs business as much as $150 billion annually. Workers
compensation awards for stress-related problems are in­
creasing geometrically. Companies by the hundreds are
rushing to institute stress reduction programs. Unan­
swered yet is the question of how to allocate responsibility
for stress, although' the courts are clearly leaning toward
putting the onus on the employer and discounting the
variations among individuals in susceptibility to stress and
self-inducement of stress.

Underlying much of the current activity in labor relations
liability is the application to the office of an industrial
mind-set. Safety and health, which were dominant labor
issues in the factory, are now assuming similar importance
in the office. The shift to a service economy has apparently
left some issues unchanged.

Perhaps the most profound change has yet to receive much
attention. Some court decisions are changing the nature of
the corporation itself in fundamental ways. The 1985 deci­
sion convicting executives of a Michigan corporation of
murder in the death of an employee working with a toxic
substance was a landmark. Originally, the corporation was
a mechanism for limiting personal risk-and not only
financial risk. Courts now seem to say that the corporation
is not a shield. Individual responsibility of managers and
directors is increasing-and, ironically, it is.increasing at a
time when the responsibility of individual employees is
decreasing. Courts are holding corporations more liable in
areas where they used to consider the employee responsible
(for example, individual health). •

possible consequences .have had sufficient study is uncer­
tain. Does the introduction of a stress reduction program
imply acknowledgment. of employer responsibility for
stress, for example? What is the relationship, if any,
between stress and productivity? Is stress reduction an
integrated part of a coherent human resources strategy so
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POSSIBLE IMPLICATIONS (Continued)

.1.

ell

that mistakes-such as following the announcement of a
stress reduction program with an announcement of lay­
offs-are avoidable?

Some employers are looking to strategies that reduce the
possibilities of liability. These attempts go beyond merely
rewriting recruiting literature. For example, companies are
using more contract, leased, and part-time workers. Other
companies are taking the opposite tack: introducing ex­
panded benefit programs-exercise and diet, substance
abuse counseling,day care, biofeedback, and so on-as an
effort to create a caring environment. Some are instituting
what approaches guaranteed lifetime employment. And
some are even reexamining opposition to unionization
because the alternatives (especially lawsuits) have proved
worse.

Health and safety in the office are almost certainly expand­
ing issues. Even though a recent U.S. Congress Office of
Technology study concluded that we know little about
reproductive risks in the workplace, evidence suggests that
debate about this topic will receive greater focus in the near
future. The large group of educated, articulate, employed
baby-boom women now having or contemplating having
babies brings the weight of numbers to bear. Birth defects
allegedly resulting from indoor pollution and the growing
use of electronic equipment seem most likely to generate a
substantial amount of litigation.

Given the above, managers may need to evaluate the extent
to which their employees' health can be linked to their
management style or the environment in which their
employees work. For example, a management attitude that
says stress is part of any job and that employees are paid for
accepting stress may appeal to hard-line, bottom-line man­
agement, but it may not to ajury considering an employee's
stress-related suit.

To monitor developments affecting health in the work­
place, human resource managers may need to increase their
surveillance of literature reporting such advances or to
strengthen contact with researchers investigating stress,
video display terminals, and other dimensions of work­
place health. Human resource managers may need to
improve channels of communication to senior manage­
ment and those responsible for the company's legal affairs
so that new developments affecting health in the workplace
can be considered for their impact on human resource
policies, management style, and potential liability.

Selection and training of personnel, including managers,
will increase in importance as sensitivity to liability increases
within the company and in society in general. Given the
"deep pocket" approach to claims settlement, companies
may need to be concerned about the selection and training
of personnel in companies that they influence strongly. For

example, given growing public awareness and concern
about charges of child abuse in day-care centers, compa­
nies sponsoring such centers may need to take a more
active role in the selection and supervision of their
personnel.

IN THE MARKETPLACE

The insurance crisis is already having a serious effect­
especially on small businesses. Large companies can self­
insure to some extent or, as some have recently done,
combine to create their own insurance carriers. But small
companies are out in the cold. A movement to require
insurance companies to provide property and casualty
insurance appears to be growing. Proponents argue that
insurance has a quasi-utility status and that its unavailabil­
ity adversely affects business people's opportunity to earn a
livelihood. If insurers are required to offer liability cover­
age, they may demand the right to intervene more directly
in the setting and observance of safety conditions and work
rules-much as they have done in fire prevention and, of
late, in toxic waste handling.

The combined efforts of the courts and public interest
groups have set in motion a trend toward broadening
liability that seems at the moment irreversible without the
intervention of Congress and state legislatures. The hoped­
for remedies range from limitations on product liability
and class action suits to modification of RICO. If business
hopes to overcome the strength of the liability advocates
(including, of course, the politically powerful trial law­
yers), it will need a carefully developed strategy that will
recognize both the requirements of business and the legiti­
mate demands for equity and fair compensation.

The Saturday-night-special case troubles many observers.
While it may be hard to defend the manufacturers of such
weapons.js it just to decide a manufacturer's intentions on
the basis of how some customers use the product? For
example, could the manufacturer of a device that alerts
drivers to radar used by the highway patrol to spot speeders
be held liable for an auto accident? Some people may argue
that the device encourages drivers to speed because it re­
duces their fear of being caught.

AMONG PROFESSIONALS

The trend toward holding people accountable for unde­
sired consequences of their actions-thus toward more
charges of malpractice-s-shows 'no sign of abatement, de­
spite strenuous efforts by doctors and other adversely
affected professionals. It would seem prudent for busi­
nesses to do a form of vulnerability analysis of potential
trouble areas. For example, what implied promises exist in
advertisingor promotion materials that might later come

'".,,/
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POSSIBLE IMPLICATIONS (Concluded)

back to haunt a company? If a company needs to exercise
greater care in marketing, how can it do so without inhibit­
ing creativity? (For a description of vulnerability analysis,
see B-I-P Report No. 593, Vulnerability Analysis in Busi­
ness Planning.)

Accounting is one of the professions hard hit by malprac­
tice suits and by the difficulties of finding reasonably priced
insurance coverage. Accountants' liability, particularly
with respect to corporate audits, is likely to increase pres­
sures for disclosure and for more thorough-and costly­
audits. This situation would in turn be likely to reinforce
the trend toward privatization and to increase concern
among financial analysts about making stock purchase
recommendations.

Boards of directors will continue to feel liability pressures.
As indemnity insurance premiums skyrocket-while pro-

viding lower protection ceilings and more exclusions-the
courts are toughening their attitudes toward directors'
roles, decisions, and prerogatives. Unprotected companies
will find directors virtually impossible to recruit, and the
prohibitive costs of insurance will guarantee higher prices
all along the line.

Social service professions, like day care and nursery admin­
istration, will face increasing difficulty in operating at a
profit while maintaining a market; this market may be too
small to spread the impact of greatly increased expenses, so
the cost of these services to consumers may become unrea­
sonable. Thus, at a time when privatization of government
and social welfare services is a possible solution to public
debt and inefficiency, liability and insurance problems are
forcing purveyors of these services-from care givers to
waste treatment facilities-out of business. •

'I_

BACKLASH BEGINNING?

The declining availability and high cost of liability insurance are motivating both government and citizens to take
action. Two examples:

• Although most large hazardous waste storage and disposal facilities remain open, most small facilities are
! closing because they can not meet federal requirements for insurance and groundwater monitoring. (Hazardous

waste facilities are required to carry insurance that would cover the cost of cleaning up any toxic leaks from the
facilities.) The Environmental Protection Agency is sufficiently concerned about effects on the industry that it has
asked the congress to delay implementation of the insurance requirement (The Wall Street Journal, 9 December
1985, page 8).

lit

• An initiative in California would eliminate the "joint and several" rule that allows a court to require one
defendant to pay enlarged damages because a codefendant in the same lawsuit is unable to pay. Instead, the
initiative would install a system allowing proportional payments based on degrees of liability determined by the
court. The system would not cover economic damages-medical bills, loss of income, and other out-of-pocket
expenses incurred directly by the victim; it would apply only to noneconomic damages such as mental and
emotional stress. Backing the initiative is a coalition of businesses, 'insurance companies, taxpayers' organizations,
and medical and business lobbies (Times Tribune, 14 December 1985, page A-16).

WORTH READING

For a brief overview of the crisis in liability insurance, see "The Search for Available Insurance: Where is it?" in
The Journal a/American Insurance, Fourth Quarter 1985. (This journal is published by the Alliance of Ameri­
can Insurers, 1501 Woodfield Road, Schaumberg, Illinois 60195-4980; telephone 312-490-8543.)

I
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scientists," said Ithzak Jacoby, director of
the office of medical applications and re­
search at Nlli. "Over the next few years
we're going to see the building of a great
nwnber of fruitful cooperations."

Some of the changes about to be intro­
ducedat NIHhavebeen inplaceinformally
for the past severalYears, and the institute
has long worked with private industry ei­
ther directly through scientific collabora­
tions or indirectly through the funding of
commercial research. Just this summer,
NIH was'. instrumental in the development
by Microgenesys Inc., a biotech firm based
in Connecticut, of the first AIDS vaccine
for human testing.

But never has the problem of getting
technology outofgovernment labs and into
themarketplace been given such emphasis.

Just how the new joint agreements will
work was demonstrated in July when the
Department of Agriculture's Beltsville lab
linked witha North Carolina biotechnology
firm called Embrex. Underthe terms ofthe

SeeLABS, page 14

ByMalcohn Gladwell
WasIliDgtO:l:l POGt StaHWriter

T
he doors to National InstitutesofHealth are ahout to swing open
to the nation's businesses.
. A top-level committee at the federal government's giant in­
house medicallahoratory in Bethesda is drafting guidelines that

. will give companies unprecedented access to the institute'senor­
mous research resources.

The NTH initiative follows legislation passed last year by Congress de­
signed to improve the dismal track recordoffederallahoratories in commer­
cializing their research. Since the 1950s only ahout5 percent of the federal
government's 28,000patented inventions havebeen licensed for public use.
The Technology Transfer Act, which affects the nation's 775 federal re­
searchlahoratories, gives the country's 80,000federally employed scientists
and engineers the means and a "national mission" to share their work with
industry.

While some business executives have
doubts about that mission, thepotential lm­
pact. onjobs and businesses is enormous.

"Technology exists in our federal labs
that is not readily available to private in­
dustry,"Jack McConnell, corporate direc­
tor for advanced technology with the John­
son& Johnson Co., toldSenatehearings on
the bill. "Thistechnology provides the basis
for creating entirely new products. ; .
[and] could be a sourceof thousands, even
tens of thousands, of new private-sector
jobsin the USA."

Under the proposals to be adopted by
NIH, companies will be guaranteed exclu­
sive licensing rights to thefruits of any re­
search undertaken with a government labo­
ratory. In addition, NIH scientists and
laboratories will be given hefty incentives
to seek commercial applications for their
work, such as a share of royalties that
would generally be denied a researcher in
corporate laboratories.

"It's going to encourage scientists to
seek collaborators and industry to seek out_
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~._"GIlIIaI_~to_dInetlJla.naIpzob1em.__... IIO__ y.....work _tllepeopledlnetlJ."

"'","c
......-_.~- .C~·""·'!'F",,·,,~lI!~ limdiIIaOf IlIlivmity
...... - ."···'··~."'l.liii.i.Ch.·.'''''''''''.'4._ .'_' . ,,,]!;' .: .: WI:l seveoyears.

.........t, tile first of its kiDd UIllIOr~';;:., ""e'are trying to dotile same thing Cor
Technology Transfer Act, tile Aatil:Ulluie' foo1enIlaboratories that wedid for universi­
Department and~~wiD ~<:e~.... liOsl0yearsago:saidJooepb AIleD, a tech-
cme to oombat c:occidiosia, a chidreD disease aoIogy policyliaison with the Depmtmentof
that canseriously burt the $7 biIJion..a.year Commerce. ''!f'yoo look at where the big
poIutryindustIy. biaI>tech growthbaa been recently, it's been

Alan -. pn!Sideot Of· Embra, said azooncI places like Stanlord and Harvard in
be bad been interested in e.plaitilll(ililme Of· siIiOOOVaIley and Route 128.We tbiDk the
the _ <1000 by the BeIts'IiJIe !Ibi.!I!lt same tbiDg's goiDg to 6appen azooncI NIH."
'1lacI1IO ideo bowtodoit. We were IooIdil&Cor' At preseDt, the_'s tiestolocal firms
a·wayto maIoo the S1IIOIllJ' work,and IacIdIy lie_tobehigbIy iDformaI. "Alot 01
Coqms came aIoDg and ........ IbisJaw." people left NIH togointoprivateiildustryand

_ go.e1illlleut help, Heroolan siid, _to stay ill the ...... Jacoby said. But
cImIopiDa the vacciIie)"'Oldbe dilIIcuIt if beyoocIthat kiDd Of aoss-poIlinatio Of tIIeDt,
DOt iI',!! ....... B.rwllilDaitlltDew..... and the ineWabIe local oooceu~atioa Of bio-
iug ~h1sfinllcould' DOt _ _ service. firms that docoiItra<:t work!
been __EIC1iIIhe ....kOliic riabta' Iior NIH~. the~ basD't coorted pri­
tothefruitsOfajaiut~ . . - firms at~ !ike the _ that

"We used to_1!II_~teIatkJij. majDrresearch - have.
ship with bwiiJIesa,' said ]ameo IW/, wbo Indeed, to the - that NIH baa worked
l'UIISthe !edmolollJ-traDafer prograIItat the with industIy, _ - ~ that
IleltsviIIe facility. "Now there's much ...... local firms - played 110 more·promiDeDt a
01 a sjmbiosis. We~ to see steady .... thaD _ eIae. GeDex, one of the old-
growth inIbisatea." est and best kDown ofMaryland biotech c0m-

E ., NIH' hi b paDies, didD't take any go;emmeDt money
xpedati....or s pr_, W C from NIH Cor its first six yOals. Biotech Reo

sbouId be inplace beIiore the end ofthe year, search Labs, the Rockville finlI that was Ii-
are runDiDg ..." biPr. AJready the Wash- _ by the FDA in May to produce the
ingtuI-Baltimote corridor is home to oneof "Western Blot" test kit Cor acqu&od immuDe
the Datioo's Jarpst_alicAd ofbiotech- de/iciency syndrome, started almost excla·
aoIogy <XlIIJIl"IIieo Tbehopeis that the new Ii- siveIy as a contract firm for NIH but bas
ceDsing agreements and joiDt·VeDture ar· mo>ed markedly in the opposite diIectioIl in
__IS wiD _ NIH to Corae slroDger receutyOals. "We are moviug into the com-
ties with surroundiug biOtech firme. I. fact, mercia! arenato miiJimize the fiuctualicAd of
the relorms under CODSidmtioD are modeled federal fuDdiDg,' Biotech _ Thomas Li
closely OIl those made by the psteDlS and said.
trademark ameDdmeDts of 1980 that are "WbeD I think of compaDies with slroDll
widelY credited with (IIOlIlIlliDg the enonnous NIH ties,I thinkoffirms inPbiJadeIpbia • said

.Wl:lMl'DI'afI-flC......mINPClIl'

_.I_l..,."Wive__ufaru.foo1enI..-rctli'Ia...clDc-.-.

l'mgSueDa,lIIanaI,otwitbcitibankiDNew an""" thec:cuntIY, with $44.5_ SPE-
York. "WbeD something is ript there, _ . cifIcaJIJ tsrgOted to smaD__ .
times poepIe doD't takeadvaDtage ofiLl kDow FurtbermoIe; _ many_ scien­
lotsof people in New York wbo hmo.never tiats are ancwide _ to _suit with
been uptheEmpire State IluiIdiug.ButlkDOw privateiDcIuslIIy, in some .... beiuggraDted
that_1_ visitors, that's the first onepai4-, day a _Iiorthat purpose,
thing they WIIIt to see. Irs the ..... tbiug the outlIide aetiYities of NIH _ are
with Maryland firms aDd NIIL~ strietlr _Oed. Govenunellt scieDtists

Yet while restructuring NIH a10Dg tbe can'f.._ OIl mytbiDg directly related to .
lines of a UDivenitymight $park increased ."'l.;.at OIl geoeraI kDowledge-and
interactioo with the surroundiIl& induatriaI ~. todo it OIl their OWII time. Further,
biotech COIIIIIUIIlitY NIII of6ciaIs are qoick tbe1'ft.lolted to total lllllual ootside earn­
to poiDtout that~ differeDCeS reo iugset·~ with 110 more thaD ballofthat
msin betweeD the way inwhich govemmeDt figure fr.....,,,one COIIIp8IIy.'

Iaba and_ relate to industry. "Getting - to scieDtists directly is a
For one thing, NIH does not _ the real problem,' complained Steve Tumer,

same <!epeDdeDce OIl the private sector Cor CEOof.the~g biotech firm, On­
research money as do _ Wbfie cor,~ itselfbas 110 value unless you
_ scramble to find newsources of can work with the people directly. if the
cash from the~~- 't NIH' WasbiugloD area ever waDIS to reaJJy com-

.......... commum y, IS tewith ft- - - - dSaDF ' '~baato
performing theopposite functiOD. Laat year pe """'"" III - ..
it do1ed out $3.7billion Cor researchgrauts unIeasb the butDaD poteotiaJ which is pres­

eDtIy lOcked upbythe_'
ButcbaDge is unlikely. some officials said.
-We've gone about as far as a federal

agency can. We'rea government agency and
have to be held accouutable to the public:

. Jacoby said. aDd otherNIH officials spoke of
the need for government employes to be
"purer" than those in the privatesector. Un­
til a few years ago. NllI employes weren't
allowedto consultwith industry at alL

That commitment to basic research limits
the immediate commercial potential of gOY·
emment'researcb.

Bionetics Research Inc. in Rock\.ilIe. for
exampJe, has a fairly close relationship with
the Natiooal CancerInstituteat NIH. Bione­
tics is pooling its production facilities -with
NIH's clinical resources in search of a diag­
nosis for colon cancer. Theprincipal result of
the collaboration won't be a product for mar­
ket, however, but a research paper for gen­
eralpublicatiOll. Working with '-lB, saidMi­
chael Hanna. vice president and director of
research for the firm. "takes us only 10 per­
cent of the way. We have to do the rest of
the work ourselves.'

According to Rkhard Nelson, a professor
of political economy at Columbia University
in New York. industry~govemment relation­
ships are "'often very fruitful. However with
fewexceptions the benefit to the companyis
not a process or product but general help,
understanding of how to do things."

J. Leslie Glick. fonnerly of Genex Corp.
and now president of Bionix Corp. of Poto­
mac,said."Weare going to see a lot moreof
these arrangements in the future. It permits
a typeof interaction withNIH that until re­
ceDtIy you juatcou!dD't have.• •
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suit, the plaintiff usually goes after ev­
ervone related to the product involved,

I
"and a wsalthylicensor makes an espe­
cially juicy target. Top-notch research
universities like Stanford and the Mas­
sachusetts Institute of Technology
worry that their endowments, often
amounting to hundreds of millions of

ad- I dollars, will come under attack.
I As a result, businesses that want to

MEETING LICENSING [)EMANDS CAN KL_
SMALL COMPANIES

,.,

• By Anne Simon Moffat

I
I:

turn university research into profitable
products are running into increasingly
stringent demands from the universi­
ties. Those demands often create a
Catch 22 for licensees: they can't get

, the technology unless they meet univer­
sity demands, but meeting university
demands may leave them financially
unable to develop and market the

n of many uni- I product.
The insurance that universities re­

quire can kill a company before it gets
going. Because many high-tech fields

: have no track record on which insur­
I ance companies can base risk esti­
I mates, insurance rates can be exor-

bitant-as much as $90,000 for $400,000
,smgly con- I of protection.

Businesses also must sometimes deal
I through a middleman rather than di­

rectly with the school. For example,
University Patents Inc. of Westport, Anne Simon Moffat.is afree-lamce writer.
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Listen to what these four businessmen
have to say about U.S.-Japanese joint ventures:

"They buy energy-intensive components
here, like glass, tires, and steel. But when it comes to
things that are labor-intensive, that stays in Tapan."­
Terrence J.Miller, official, Automotive Parts and Ac­
cessories Association.

"People we used to do business with,
we can't anymore [because they aren't compennve],
Instead of bUyinga given part from a supplier down
the street in Chicago, I buy it from a supplier down
the street in Osaka." - Robert W. Galvin, chairman,
Motorola.

"Cross & Trecker is committed to the
businessof machine tools, but it is not committed to
build in the United States all or any portion of the ma­
chine tools that it sells here:' - Richard T.Lindgren,
president, Cross & Trecker.

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

for intemationalcompetition. Very simply:' thIs isthe
situation: to avert rising U.S: protectionist sentiment,
apan'esecompaniesare settin u . . d
-tates, elt eras JOint ventures or on their 0 . to obtain
,Ig -qua itY, ow-cost pro ucts and com onent'S U.

companies arc: Ina In r oint venture a ree' h
apanese companies.At t esame time. U.S companjes

are hcensing their new inventions to the Japanese,
[The Exhibit lists recent U.S.-Japanese coalitions in
high-technology industries.l

----........_-------
"The big competitive gains
come from learning

about manufacturingprocesses-and
the result of the new

multinational joint ventures is the
transfer of that leamingftom
the UnitedStates to [apan:'

.--....-.._-._...._._.._--------

e-"-

Each of these businessmen is comment- On the surface, the arrangements seem
ing on aspects of a trend that is reshaping America's fair and well balanced, indicative of an evolving inter- •
trade relations with Japan and creating a new context national economic equilibrium.A closer examination,

. . . however, shows these deals for what they really are-
. Mr. Reich. wh.o teaches political economy part of a continuing, implicit lapanese strategy to keep

and manag.eme~t at.Harvard. s 10h~ E Kennedy SCh.OO~ot lthe higher paving higher value-added jobs in lapan and
Government.... as director at policv planning at the Federal to ain the roiect en i· .
:.ade Commission during the Carter administration. His ~ kil d li ..... " , . ',' 'V SIS t at un er re competttrve success.

_ most recent book rs New Deals: The Chrysler Revival and . . . _
. the AmericanSystem lTimes Books. 1985J.· . "In c~ntrast, the .U.S. strategy appears-

Mr.Mankin is a doctoral candidate in eco- dangerously shortsighted. In exchange for a few lower
nomics and business at Harvard University: His research skilled, lower paying jobs and easy access to ourcom-
focuses on production management and industrial organi- pentors' high-quality low-cost products, we are appar-
zation. ently prepared to sacrifice our competitiveness in a j,

@ ~.1. / ....:- i: ..6; ~t;; .(:t./~l
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Exhibit A sampling of U.S.-Japanese
jointventures

------•..
Bendill·Muratl Manufacturing
Company

Machin. tools ."
AirplanesBoeing-MitwbishfHelVY Industri..

Boeing-Kawasaki Heavy Industries
Boeing-Ful; HeavylndUStrl.s •

Arrnco-MltIUtMIhi Rayon UghiWeighiPlut;;-compaiii.-i

GeneralMotors·FujilSuFanuc .' Machin, tools
~Mril'Molori:ToyOia-,._._- --- -- .-- -.. Au-ie:.iTiobiIU-- -_..

Fora:M----aida -- AutomobiIH

Chryster.MttiU'*"MOto,.-- .- --_.-... AUlomob;jci.--·

"

Westinghouse-Komatsu
WeS1lO9nouse·Mlfsubishi_Electric

iBM.MatsuihilaeieclriC -- ..

Robotsand smallmolors

S-mall.compui.,s
IsM:siinyoSitki --·-------·RObOts
Aiien Bradl;y:NjppartdenSo. .. ... --_. Program"mablicontrollers .nd" -

sensors

-_....---"._.-.._.•~_..•._-,-----

General EleCtrlCoMiltsushila

KOdak;Canon

Sperryunivac-NIppon umvac

HOudallle·Otluma

NationalSemlconductor.Hltachl

Honeywell-NEe

Tandy·Kyocera

Sper,y.unlvac.MltsubIShl

oisC·piaY-e"iSan(i-air condiitoners'
-CoplerSandPhQt09rap-hlc
equipment

Computers

Machu'te tools

Computers

Computers

Compulers

Com·pulers' -

skilled workers the time and resources required to de­
sign and debug new products and processes. Thus as
their employers tum to Japanese partners for high
value-added products or components, America's engi­
neers risk losing the opportunity to innovate and
thereby learn how to improve existing product designs
or production processes,

Unless U.S.workers constantly gain ex­
perience in im roving a plant's etficienc or desi in
a new pro ucr,t e inevira \' t d com n­
non, is is especially true in high-technology sectors.
,vnere new and more efficient products, processes, and
technologies quickly render even state-of-the-art prod­
UCtS obsolete. For example, as the Japanese moved from
supplying cheap parts to selling finished pfoducts in the
consumer electronics industry, vital U.S. engineering
and production skills dried up through disuse. The U.S.
work force lost its ability to manufacture competitive
consumer electronics products.

The problemsnowballs. Once a compa­
ny's workers fall behin<lfnlhe development of a rap­
idly changing technology the company finds it harder
and harder to regain competitiveness without turning
to a more experienced partner for rechnology and pro­
duction know-how. Westinghouse, fo~ example, closed

'.
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its color television tube factory in upstate New York
ten years ago because it could not compete with Japa­
nese imports. That same plant will soon reopen as a
joint venture with Toshiba- but only because Thshiba
is supplying the rechnologj; Westinghouse engineers,
who had not worked on colortelevision tubes for at
least a decade, coald not develop the technology alone.

On the other hand. continual emoha .-- -. on and investme t'
a ded chain will result in low-cost. hiun.

ucts and a steady stream of innovations in
and processes.ncurrent trends persist, Japanese com- .: .
panies will keep gaining experience and skill in mak­
ing products. They will continue to develop the capac'
iry to transform raw ideas into world-class goods. both
efficiently and.effectively

, •The implications of this trend for U.S.
companies, workers, and the national economy are uni·
formly bad. The Japanese are gradually taking charge
ofcomplex production-the part ofthe value-added
chain that will continue to generate tradable goods in
the future and simultaneously raise the overall skill
level of the population. The entire nation benefits from
a large pool of workers and engineers with skills and
experience in complex production.

The United States. however, will own
onlv the two ends of the value-added chain-the front
end, where basic research and invention take place, and
the back end, where routine assembly, marketing. and
sales go on. But neither end will raise our overall skill
level or generate a broad base of experience that can be
applied across.all kinds of goods.

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

.' h":+'~.";. . .•.~ ·••.·,.~1#ta\:..'tVl::.rMQM' _

Japan's investment
in America

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

phones. According to the Japan Economics Institute,
there are now S22 factories in the United States
in which Japanese investors own a majority stake.

Japanese companies are also building
laboratories here. Nippondenso's research centesln
Detroit willfocus on automobile electronics and
ceramics, and Nakamichi's in California wUldevelop
innovations in computer peripherals. Furthermore,
nearly every major Japanese company now funds re­
search at American universities in return for the right
of first refusal in licensing any products or technolo­
gies that are developed.

Although Japanese companies fund
basic research at American universities, the results of
that research go back to Japan for commercialization.
At the other end of the manufacturing process, Iapa­
nese plants in the United States take the results of
complicated production done in Japan and assemble
the final products.NEC's new computer facility in
Massachusetts assembles computers from Japanese
central processing units and memory chips. The most
sophisticated components and systems of automobiles
are apt to be produced in Japan, even if the car is assem­
bled in Michigan, California,pr Tennessee.

Heart of the matter

At the heart of a growing number of
U,S"Japanese ioint ventures is the agreement that the
Japanese will undertake the complex production pro'
cesses. These.agreements need not automatically tum
out this way.In fact, there are many different types of
internationalioint venture, and each type has different
implications for production, distribution, and division
of profit between the partners.

Consider the recent agreement between
AT&.T and Philips N.V., under which Philips will dis­
tribute AT&.T products in Europe. The two companies
each contributed resources to the formation of a new
jointly owned entity. AT&.T's stated goal was to enter
the European market; Philips presumably wanted ac­
cess to AT&.T's products, AT&.T could have sold Phil·
ips an exclusive European license to manufacture and
distribute its products; it could have leased Philips's
factories or built its own in Europe and used Philips as
a distributor; or it could have boughr Philips,a move
that would have given it the Dutch company's facto­
ries and distribution network, as well as all of its pro­
prietary products..

U.S,.companiesplanning jgj?! ventures·
with Japan usually find that at Ie3§[one of these op­
tions is unavailable: they cannot buy a lapanese com-.
~. Still, U.S.companies can enter a wide range of
potential joint venture agreements. Most of the high­
technology joint ventures that we examined, however,
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The machine tool story

'Houdaille is not the only machine tool
manufacturer to look lor Japanese partners. lan-es A.D.
Geier, chairman 01Cincinnati Milacron, the nation's
largest machine tool manufacturer, noted in 198.. that
"50% of the products we sold last year did not even
exist five years ago. We've gone hom being an indus-

were agreements in which the U.S. partner.would sell
and distribute the Iapanese product, our study 0133
ioint ventures between U.S, and Japanese companies
in consumer electronics industries showed that rough­
ly 70% took this form, '}"

Under the typical agreement, the U.S.
company buys products Irom its japanese partner and
sells them in the United States under its own brand
name, using its own distribution channels. The mM
graphics printer is made by Epsonin japan. The Canon
LBP-CXlaser printer is manufactured in japan and sold
in the United States by Hewlett-Packard and Corona
Data Systems. Even Eastman Kodak is joining the band­
wagon: Canon oflapan will make a line of medium­
volume copiers lor sale under Kodak's name, Matsushi­
ta will manufacture Kodak's new video camera and
recorder system, called Kodavision.

This type 01arrangement is not unique
. to U.S.-Iapanese joint ventures, European high-tech­

nology computer, semiconductor, and telecommunica­
tions companies are also entering into a disproportion­
ately large number 01sales and distribution agreements
with the Japanese.

For man\, U.s. managers, these ioint
ventures make good business sense. Faced with seem­
ingly unbeatable toreign competition, many U.S. com­
panIeshavedeCIded thatIt IS more rotlt36le to dele-
gate co e anu actonn to t eir fa anese armers,

onsi er ou ai e n ustries, a Fori -based manu­
facturer 01computer-controlled machine tools. Begin­
ning in 1982, the company set out to block imports ul
compering Iapanese machine tools. It petitioned Wash­
ington lor protection, accusing theIapanese of dumping
and receiving subsidies from theIapanese government.
When that strategy failed, Houdaille tried to persuade
rheReagan administration to deny the 10% federal
investment tax credit on equipment to U.S. buyers 01
Iapanese machine tools. The administration rejected
this proposal as well. Finally, Houdaille announced
that itwould seek a joint venture with Japan's Okurna
Machinery Works.
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The semiconductor story

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

Some of the most famous examples of
the "Iapanese invasion" come from the memory chip
warsoi 11173-1975 and 1981-1983,when U.S. chip mak­
ers ceded a large part of me-l6k awl then the 6..k dy­
namic memory market to Iapanese manufacturers pro­
ducing at lower cost. In the spring of 1118.., Iapanese
manufacturerscontrolled about 55% of the U.S. mar­
ket lor 6-+k RA~1 chips. Taking a lesson irom these bat-

try with very little change in productsto one with a rev'
olutionary change in products:' ~1any U.S. companies
were unprepared for such a transition and as a result

, can make money only by selling advanced products
manufactured in Japan. In 1983, more than 75% 01all '; -.
machining centers sold in the United States were made
in japan (even though manj-ended up with American'
nameplates), and domestic production has declined
dramatically. . . '.

As importshave increased, interna­
tional joint venture activity in the machine tool indus­
try has accelerated. A recent National Research Coun­
cil report on machine tools noted that "most of these
joint ventures have offered the potential for low-cost,
reliable overseas manufacturing lor the U.S. partner,
and an enhanced marketing network in this country
for the foreign one!" For example, Bendix sells a small
turning machine in the United States lor $105,000. It
can produce the device in Cleveland for $85,000. The
same machine, produced in japan by Bendix's new part­
ner, Murata Manufacturing, and then shipped to Cleve­
land, costs the company only $65,000. Such compelling
economics underlie Bendix's decision to transfer near­
ly all its machine tool production to Japan.

Or consider the case of Pratt &. Whimey,
which earns profits by distributing foreign-made ma­
chine tools. In luly Il184,its president, Winthrop B.
Cody, told the New York Times: "I wish we could make
some 01these machine tools here, but Irom a business
point 01view it's iust not possible," Even U.S. compa­
nies that develop new products look to Japan lor manu­
Iacturing. Acme-Cleveland's state-of-the-art numeri­
cally controlled chucker, jointly developed with Mitsu­
bishi Heavy Industries, will be produced in lapan.
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-Look alii this "'a;: gentlemen. "'linimum IaNis better than maximum lax."

des, some U.S. companies decided to delegate produc­
tion to the Iapanese at the start of a new project: in
1982,Ungermann-Bass made an agreement with Iapa­
nese chip maker Fujitsu by which Ungermann-Bass de­
signs very large scale integrated circuits for local area
networks. The company then sends the designs to Fu­
jitsu in Iapan for manufacturing.

Innovations and new products in the
semiconductor industry are a predictable function of
experience and engineering know-how: 16k RAM
chips precede 64k RAMs; the development of the 16·
ibit microprocessor follows logically from the existence
fits g-bit forebear. Since technological leadership is
inked so closely to production experience, the erner­
ence of pioneering [apanese products will only be a
atrer of time. In December 1984,for example, Hitachi

ntroduced a 32,bit microprocessor, thus signaling its
tention ro compete aggressively against U.S. compa-

ies in leading-edge semiconductor technologies.
rhile both Motorola and National Semiconductor are
reducing a 32·bit chip, Hitachi's entry predates Intel's

w product announcement. Intel introduced its new
311.·bit microprocessor in October of 1985.

Hitachi's push toward srate-of-rhe-art
semlconducror production foreshadows a new round of
sales and distribution agreements. Soon executives at

Intel or National Semiconductor will realize that Hita- .
chi or another Iapanese semiconductor manufacturer.
can sell advanced semiconductor products at prices
that U.S.companies cannot match. These semiconduc­
tor companies might go to Washington looking for
trade protection. More likely, however, they will try to
preserve their profitability by negotiating sales and dis­
tribution agreements. National Semiconductor already
has trading ties with Hitachi through which it markets
Hitachi's computer in the United States.

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

The agreement between National Semi·
conductor and Hitachi is Similar to sales and distribu­
tion agreements in other industries. In an attempt to
diversify downstream, National Semiconductor will
sell Hitachi's IBM.compatible'mainframe computers
in the United States. Hitachi, however; will be under
no obligation to use any National Semiconductor
products in making its computer. National Semicon-
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The trends of the past 40 years as well
as CUrrent Japanese actions in the United States sug- '.
gest the existence of a IonS-term Japanese strategy.The~
overriding goal of Japanese managers is to keep com-
plex production in Iapan, They intend to develop na-
tional competitive strength in advanced production
methods. U.S. managers who want to take advantage of
Iapan's manufacturing strength may do so by selling
Iapanese products in the United States. They may also
set up production facilities in Japan, provided they are
run and staffed by.Iapanese. .

Increasingly, American managers are
aiding the Iapanese in achieving their goals by channel­
ing new inventions to Iapan and providing a sales and
distribution network for the resulting products. Bur­
roughs and Hewlett-Packard, for example, have iusr set
up buying offices in Japan to procure high-tech compo­
nents from Japanese manufacturers. Over the next five
years, we expect sales and distribution agreements to
result in lower profitability and reduced competitive­
ness for the U.S. companies that enter into them.

The reasonis simple: the value provided
by the U.S. partner in a sales and distribution agree­
ment is potentially replaceable.The U.S. company
gives away a portion of its market franchise by relying
on a Iapanese company for manufactured products> in
essence, it encourages the entry of a new competi tor.
As shown by the Japanese-dominated consumer dec-

A Japanese strategy

components. Joint ventures and coalitions employ
Americans selling Japanese products. If trade barriers
limit the flow of products from Iapan, American work­
ers will lose their jobs assembling and distributing
these goods arid U.S. corporations will lose money.

Why do U.S. companies find [oinr ven­
tures with [apanese companies so attractive, Compa­
nies in emerging industries often view a joint venture
with a Iapanese company as an·inexpensive way to en­
ter ~POtentially lucrative market; managers in mature
industries view the joint venture asa low-cost means
of maintaining market share. In industries ranging
from consumer electronics to machine tools, the Japa­
nese have the advanced products American consumers
want. [oint ventures allow U.S.companies to buy a
product at a price below the domestic manufacturing
cost. The Japanese partner continues to move down its
production learning curve by making products des­
tined for U.S.markets. Thanks to these joint ventures
and coalitions, the efficiency gap between U.S. and .
Iapanese manufacturing processes will continue to
widen.

ductor may thus find itself in the position of rnanufac­
nmng chips for Hitachi's competitors while selling a
Japanese-made computer th.at contains none of its own
components. 1·

In conrrast.Puiitsu purchased a control­
ling interest in Amdahl in 1983.As a result, Amdahl
will now buy from Fujitsu most of the semiconductors
it uses in the manufacture of its mainframe comput­
ers. Fuiitsu will not, however, sell Amdahl computers
in [apan. In both cases, Iapanese companies add to their
manufacturing experience, Complex production stays
in japan, and the final products are sold in the United
States.

______..:..I•••III IIil~:amIlll"t:lI'iKrr ' •

The story behind
the stories

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

The lapanese hope to mitigate future
U.S. trade barriers by mvestmg in the United States

(i) and allving with U.S.companies.ln1981, norieariff im- .
port restrictions protected about 20% of U.S. manufac­
tured goods, by 1984,protection covered 35%. To the
Japanese, the trend is clear. If the Reagan admiiiistra­
tion succumbed so readily to protectionism, what can
the Japanese expect from future administrations that
may be less ideologically committed to free trade!
Mazda is investing $450 million in a new auto assem­
bly plant in Flat Rock, Michigan because quotas had
prevented Mazda from importing enough cars to meet
demand. Despite the recent expiration of voluntary
import restraints on Japanese automobiles, Chrysler
and Mitsubishi came to an agreement in April 1985to
assemble Mitsubishi automobiles in Illinois, Concern
over future trade barriers was a strong motivating fac­
tor for Mitsubishi.

From the Ia anese perspective, joint
ventures with .. companies w\ a so e p ores tall
further protectionism. RCA was notably absent from
the 1977dumping case over Japanese color television
sets. Because it had licensed technology toJapanese
television manufacturers, RCA was benefiting from
Iapanese imports. In the sameway, now that RCA is
distributing a PBX system manufactured by Hitachi, it
has no interest in pushing for trade barriers in telecom­
munications equipment.

In both ioint ventures and direct invest­
rnenrs, U.S. companies and workers become partners
10 Japanese enterprises. Japanese direct investment
puts Americans to work assembling Japanese-made

@> fAA.. ./IV~. :..,~ 1",...:.-. AJ ".,rl&)~ ..
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tronics industry these agreements can act like a Troian
horse: the U.S. company provides theIapanese compa­
nv access to its customers, only to see the Japanese de­
cide to go it alone and set up a distribution network on
the basis of areputatton gained with the help of the'
U.S. partner, Even if the Japanese do not terminate the
agreement after establishing a presence in the United
States. Iapanese manufacturers are in a position to
squeeze their U.S.distributors' profit margins precisely
because sales and distribution functions are so vulner­
able to replacement.

U.S.companies are selling themselves
tOO cheaply; in letting their [apanese partners under­
take product manufacturing, they are giving away
valuable production experience. Instead, U.S.-based
companies could begin to invest in more sophisticated
production within the United States.They could seek
to develop in our work force the same base of advanced
manufacturing experience that Japanese managers are
now creating among their workers. Unfortunately,
from the standpoint of a typical U.S. company, the guar­
anteed return on this sort of an investment is often not
enough to iustify its cost, especially when the alterna­
tive of Japanese manufacture is so easy to choose.

Production experience is essentiallv
social. It exists in employees' minds, hands, and work
relationships. It cannot be patented, packaged. or sold
directly. It is thus a form of property that cannot be
claimed bythe managers who decide to invest in it and
the shareholders they represent. This lorm of prop­
erty belongs entirely to a company's work force. It will
leave the company whenever the workers do.

.An economic fable

Imagine the following: the chief ex­
ecutive of a U.S. company decides to invest in pro­
duction experience. Instead of relying ona Japanese
supplier for a complex component, top management
decides to produce it in America, insideits own opera­
tion. The component costs more to produce here than
in Iapan-sthe equivalent of S i,aOO more per employee.
The higher cost partly reflects the overvalued dollar,
but it occurs mainly because the Iapanese have already
invested inproducing this component cheaply and reli­
ably.The chief executive sees the added expense as an
investment. Once the workers and engineers gain ex­
perience in making the component, they will be better
able to make other products. They will learn about the
technology and will be able to apply that learning in
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The Japanesesystem of lifetime em­
ployment eliminates this problem. While not all Iapa­
nese companies subscribe to such a policy. most of the
largecompanies making adYlInced products for export .
do.Thissystem makes it urithinkable for workers to
ioin the competition; they would leave behind friends,
homes, social status-on short, much more than a job.
In this atmosphere, an investment in production expe­
rience comes quite naturally. Benefits resulting from
such an investment tend to remain with the company.

Furthermore, becauseof the abundance
of engineers and because engineers stay with their orig­
inal employers, Japanesemanagers can give factory
workers more engineering support. As Andrew Weiss
noted in an HBRarticle, for hlgh-volume, low-technol­
ogyproducts like radios, the ratio of production work­
ers to engineers in Japan is about four toone. In divi­
'sions making more sophisticated products, such as very
largescale integrated circuits, the Japanese manufac­
turers observed by Weissemployed more engineers
than production workers. Weissattributes thehigh lev­
els and rapid increases in Japanesecompanies' labor
productivity to heavy investment in engineering.'
Most conventionally organized U.S.companies, faced
with high turnover, cannot afford to invest so heavily
in their engineers.

As a result of these organizational dif­
ferences,u.s. managers have Iitrle incentive to invest
in production experience. The Japanese,however, will
be able to capture most ofthe returns from their in­
vestments in Japanese workers. U.S.managers are
happy to buy components from the Japanese or build
n,ew factories in Japan, thus further contributing to the
production experience of the Japanese work force..!ll!.t
what is really at stake is not where company-headquar­
ters are located r rofi s remitte ther the value
a ed bv a nation's work f
'process of production and the capacityof tbat work
force'tngenerate new wealth in the future. Weare fall­
ing behind in this high-tech race, and actions taken by
both U.S.and Japanese companies only serve to further
weaken the U.S.work force.

Changing course

The current situation has severe draw­
backs for U.S.companies over the next five years. Over
the long term, U.S.companies that enter joint ventures
with Japan cannot maintain high profitability by pro­
viding services, such as assembly and distribution,
which add very little value to the product being sold.
The resulting interplay, while superficially promising,
could really be iust an extended dance of death.

Profit sharing?

As profits dwindle, management might
at last look to profit sharing orother forms of employee ";
ownership that reduce turnover rates. The lower the
turnover, the more profitable are investments in the
work force,Furthermore, profit-sharing programs will
enable workers to gain directly from a company's in­
vesfu.ents in them.Toreturn to our fable,when work-
ers in a company practicing profit sharing demand their
raises,our chief executive need only say. "Wait, and you
will get higher compensation when our investments
start paying offand the company makes more money."

In practice, however, it may be impossi­
ble to devise a profit-sharing system that solves the
problem. In a largecompany.for example, employees of
different divisions would have to be compensated'
based on their divisional performance- a difference
sure to create resistance to transfer among divisions,
which makes it hard to share production experience.
Furthermore, a new system of ownership and an im­
mediate change in managerial or worker attitudes do
not automatically go together. Consider Hyatt Clark
Industries of Clark, New Jersey, a worker-owned corn­
pany in which management refused to distribute com­
pany profits, or the Rath Packing Company of Water­
loo, Iowa,a worker-owned company in which the
workers went OUt on strike.

Moreover, corporate obiectives are often
inconsistent with a goal of profit sharing or employee
ownership. Unlike workers, corporations can move
overseas. Why make risky investments in workers
when safer Japanesealternatives present themselves;
If we wait for U.S.corporations to increase their invest·
merits in their workers. we may have to wait tOO long.
The plants that these companies will eventually sell to
their workers will be obsolete, and America's com­
parative disadvantage will be tOO great to overcome.

Public benefits, private costs

In this situation, government has an
appropriate role.The difference between the social and
private returns on investments in production expert­
ence is an example of what economists call an vexter­
nality" Other examples of externalities abound: when
a company pollutes the air, iris using a public resource
-clean air-for which it is.nor paying. The private
company is, in essence, shiftiirg a cost to the public­
and thereby boosting its rate of return at public
expense. In this case,government's role is to ensure
that the company's COStS reflect the value of resources
used in production. The clean air regulations of the
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" 1'.1708 made managersinclude the costs of pollution- ''0,

,~ or pollution cleanup-in their investment decisions. '
In the case of production experience, the

balance between cost and reward is reversed: society
as a whole benefits more than do most companies from
investments inworkers and engineers. Government
should thus-create incentives for cO.n1nanies that·-
uoinbUSiness in the United States-r ardlessof

~ were t e com an is hea uartere - to invest in c'
plcx pro uction here. using American workers and cu.-, "
gineers. Companies should reap anextra public reward
for investing in production eJq)erienceto make up for
the diminished short-term private reward of doing so.
The government could subsidize investments in pro­
duction experience through, for example, a human
investment tax credit. The object would be for govern­
ment to accept part ofthe economic cost of creating an
important national economicgood: more highlyskiIled,
trained, and experienced workers and engineers.

In addition, government could support
private investment in production experience in othel;
less direct ways. Federal and state governments could'
sponsor "technology extension services" modeled on
the highly successful agricultural forerunner. An ex­
tension service could inform smaller businesses about,
the latest methods in manufacturing technology and
undertake pilot programs and demonstrations. Byshar­
ing information and conducting classes, an extension
service couldhelp smaller manufacturers-the under­
pinnings to the industrial base-skeep pace with change. '
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Foranother perspective on thiS sametopic,see

"Cooperate toCompete Globally" by Howerd V.
Perlmutter andDavid A.Heenan onpage 136 of
this issue.

Antitrust laws could be modified to
permit American companies to invest jointly in com­
plex production in the United States, thereby spread­
ing the cost of the investment over several companies.
The Federal Trade Commission allowed General
Motors and Toyota to form a joint venture, would it
have also approved a GM-Ford deal!

Our future national wealth depends on
our abili ry to learn and relearn how to make things
better, The fruits of our basic research are taking seed
abroad and coming back home as finished products
needing only distribution or components needing only
assembly. America's capacity to produce complex
goods may beperrnanently impaired. As a production-'
based economy, the United States will be enfeebled. -~-..

What will also be lost is the wealth-the value added­
contributed by the center of the value-added chain.
And that is a prospect that should concern executives
and govemmentleaders alike. 1;;'
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RISK: PERCEPTION AND REALITY
Bruce Scott Levinson
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ACTIVITY OR CAUSE
ANNUAL FATALITIES
(One Million Individuals')

1. Smoking .
2. Motor Vehicle Accidents .
3. Work .
4. Murder .
5. Radon (indoor air) ...........................•............
6. Groundwater Contamination from Inactive Hazardous Waste Sites .
'7. Saccharin...............................................
8. Lightning .........................................•......
9. DES in CaUlefeed .

10. Uranium Mill Tailings (active sites) ................•............

3,000
243

113
107
87
14

5
0.5
0.3
0.02

The above table describes the risks associated with a variety of hazards. Although the nature
and danger of the hazards vary, one conclusion is evident. There is little relation between the

riskiness of a particular hazard and the level of resources the Federal government allocates
to protect its citizens from that hazard.

This conclusion was reached by a recent EPA task force that examined threats to health and the
environment. The task force found that budget priorities tended to reflect public perception of

risk rather than actual risk levels.

Despite serious environmental problems such as radon exposure, stratospheric ozone depletion,
and nonpoint source water pollution, the bulk of Federal environmental funds are focused on

the comparatively low risk problem of groundwater contamination from Superfund and ReRA
sites. Regulations being drafted under the latter statute could require an even disproportionately

higher amount be spent on commercial and municipal solid waste landfills.

As the growth in public spending becomes increasingly limited, failure to target Federal funds
to the most serious sources of real risk will result in the American people being exposed to

needless danger. In addition, and possibly of greater financial significance, the expenditure of
Federal funds in low priority areas could force the private sector to spend even greater sums

on these areas.

Since perception drives policy, both education and political rhetoric may playa role as important
as scientific facts in determining the course of actual environmental protection.

'Source: EPA 10MB Documents I Statistical Abstract of the U.S.
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Tests, demonstrations and experiments related in any way to
a commercial' activity or enterprise can also be infringements.

Thus, the experimental use exception is very narrow and has
been confined to a use for the "sole purpose of gratifying a
philosophical taste or curiosity or for mere amusement."

2,
Federa1 Techno1ogy Transfer (FT ) Program Moves Ahead
Ear1y Snags Being Addressed

Like any major piece of legislation, the FT 2 Act passed last
year (IPH 6/87) has run into early implementation snags that must
be overcome. One of the first snags is the requirement for an
individual federal agency to delegate authority to its labs. To
date, no such delegation has taken place.

First -- what constitutes a federal lab? The entire
National Institutes of Health may be considered a lab, and each
of its 11 member institutes could be considered a lab, too.
Furthermore, each of the institutes contain multiple labs within
their infrastructure.

Secondly, who has a say-so in over-viewing the delegated
authority? Service groups within a given agency all wish to have
a piece of the action rather than a straight delegation of
everything down to the labs. (IS this the way excessive
bureaucratic red tape is procreated?) Obviously, such turf
fights are slowing the process down.

A major issue is whether t~e FT 2 Act and the President's
Executive Order cover government-owned, but contractor-operated,
laboratories (GOCOs). It would appear clear that the Act and
Executive Order generally cover such GOCOs and that patent
ownership is to be distributed to all contractors. For some
time, university contractors have been receiving the rights, but
the Executive Order for the first time with the force of law
extends similar rights to profit-making contractors such as
Martin Marietta --operator of the Oak Ridge National
Laboratory. Lawyers of the Department of Energy are balking at
this interpretation on the grounds that they are prevented by law
from making such a transfer. However, the statutes they quote
show a transfer to ,be discretionary, and, reportedly, the Office
of Management and Budget is opposed to DOE'S position.

Another issue is the difficult task of preparing a model
cooperative research and development agreement.

Questions about the FT2 Act also expected to arise include
the inventor's rights. Under what conditions can a FedLab
inventor force the Government to release the patent rights to the
inventor because the Government has failed to adequately protect
the invention or license others? Also, how will the government
divide the royalties when a single licensed product is covered by
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INT~;LLECTUAL PROPERTY HAI'PENINGS July, 1987

11'11 is a monthly news brlef'fortechnology executives, inventors and software creators. News covered includes information,
behind the scenes events and insights into the development of intellectual property and its protection through patents,
copyrights, trade secrets, trademarks and similar rights.

Research and Development Labs New Target for Patent Infringement
Suits -- Can't Rely on -Experimental Use- Exception

Corporate labs that use inventions from unexpired patents of
others do so at their peril. These inventions are sometimes used
to get a head start toward commercializing a product when the
patent expires, so the product can be ready to go without waiting
for the normal R&D and test period after expiration. Also, labs
may use these inventions to garner more information about a
competitor's technology so they can make leapfrog improvements.

Many thought these acts were excused by an "experimental
use" exception to infringement. However, this exception is very
limited. If it is coupled in any way with a commercial purpose,
the exception does not apply.

Here is one example of infringement: A pharmaceutical
company ordered and used a small quantity of a patented compound
from a foreign source six months before the patent's expiration
date, so that testing for FDA approval could begin immediately.
Note: Since that case, a new law does permit -- as avery
special exception from infringement. liability -- uses solely for
p~rposes of satisfying reporting requirements of federal drug
laws.

Another example is the use of a patented biotech product to
determine t:Jeamino acid sequence to assist in cloning a gene of
the patented product. This did not fall within the narrow
limitations and was therefore an infringement.

Still another infringement occurred when a developer of an
automatic paper winding machine made and tested all of the
various sub-assemblies and shipped them to a customer for
complete assembly after the expiration of the patent. The
machine was never completely assembled until after the patent
expired.

©1987 Auzville Jackson, Jr.
Annual Subscription (I2;ssues)

$00 Domestic $72 Foreign Airmail

8652 Rio Grande
Richmond, VA 23229

(804) 740-2351
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multiple patents of different inventors, especially when one
patent is the basic patent and the other patents are only minor
improvements? Still further, in view of the shortage of
Government patent attorneys, how will increased demand for patent
legal services be handled? Is the government liable for failure
to protect the inventor's rights?

Continue to Patent Animals

Recent efforts by a few legislators to delay the patenting
of animals have stopped. The Patent Office has no discretion in
granting such patents since it has been determined that the
patenting of animals is provided for by the present law. If the
Patent Office is to change, the law must be changed. Hearings
will be held, but the importance of inventions in this area
should be understood: Patenting of animals can help the hunger
situation in Africa. It can aid the shifting of U.S. farm crops
from tobacco to fish. Such facts make it clear the law should
not be changed. Remember that patenting of animals in no way
relates to humans; emotional arguments in that direction are
without foundation.

State Universities and Schools May Be Immune from Copyright and
Patent Infringement

A court in California now joins with courts in Illinois,
Michigan and Virginia in stating that state universities are
excused from being liable for damages for copyright infringement
and, by implication, patent infringement by the Doctrine of
Sovereign Immunity under the Eleventh Amendment of the U.S.
Constitution. The California case was a suit against the
University of California, which allegedly copied copyrighted
computer software. This issue will ultimately either have to be
decided by the U.S. Supreme Court or by a change in the Federal
statutes explicitly stating that states can be sued for copyright
and patent infringement. If one or the other is not done, state
schools will be free to start making their own piractical copies
of video cassettes and books as well as computer programs, armed
with a license to steal.

U.S. Patent Office Gives Most Comprehensive Search

It will come as a surprise to many, but the U.S. patent
examiners perform a more comprehensive search than examiners in
the European Patent Office or the Japanese Patent Office. Ih an
effort to determine the similarities of the examining process
with implications under both the trilateral (U.S.-Europe-Japan)
and regional (U.S.-Japan-Canada-Australia) cooperative
initiatives, foreign patent examiners have been searching
alongside U.S. patent examiners and the U.S. Patent Office. The
finding is that the U.S. search is far more comprehensive than
the others. The Japanese patent examiners were reportedly
astounded at the amount of prior art examined by the U.S. patent
examiner in making his normal search.
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It has been thought for many years that the Japanese
searches and even more so the European searches were better than
searches of the u.s. Patent Office. Either this was never
correct or the situation has changed.

Windows May Be Transparent and Still Contain $3.2 Million Worth
of Trade Secrets

Boeing sued its former supplier of cockpit windows for
supplying the windows to the after market in violation of
Boeing's trade secrets. and in breach of their contract and breach
of their confidential relationship. The vendor was found liable
for all three, and Boeing was awarded $3.2 million. As an
interesting side note, the breach of confidence claim was
considered separate from the trade secret claim because it did
not depend on whether or not trade secrets existed.

If the underlying concept involved in softwareIs·new and
important, the best way to protect it often is by patents. The
main advantage of patent protection over copyright protection is
that it covers the underlying concept of the program.

Patenting Software Is On the Rise

At an earlier time, there were some indications that patent
protection was not available for software and this misinformation
is still widespread today. However, the only software that
cannot be patented today is that for a mathematical algorithm.
Other algorithms are patentable provided they meet the criteria
normally used in determining patentability.

Examples of recently patented software inventions include:
a process for a management control system, a program that checks
for spelling errors, and a program that converts one language
into another. Patents for software systems involving artificial
intelligence and for manipulating graphic images are other
examples.

An outstanding example of a lost opportunity is the case of
Dan Bricklin who invented VisiCalc -- the first personal
computer-based spread sheet program. A patent would have
dominated such programs as Lotus 1-2-3 and the other electronic
spreadsheets. As Mr. Bricklin says, "I'll go down in history as
the inventor of VisiCalc. With a patent, the only difference
would have been several hundred million dollars."

Major computer companies are rapidly shifting from hardware
to software and services for their income. By 1992 they are
expected to receive only 50% of their income from hardware. With
the ever increasing importance of software, major software houses
and computer companies are increasing their efforts to obtain
patents on the pure software and the combination of software and
hardware.

AUZVILLE JACKSON, JR.
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Export Controls of High-Technology Goods

T. he impaired ability of the United States.to compete internationally and even at home
. in high-technology products is a matter for searching examination. Our failures come

from many sources. Recently, U.S. procedures. for controls. of exports of high­
technology goods have been added to the list of causes. The National Academy ofSciences,
the National Academy of Engineering, and the Institute ofMedicine have rendered a public
service by sponsoring a major study thathas illuminated the need for changes in our system
of-controls."

Japan, France, and members of NATO have recognized that advanced technology
confers military advantages over the Communist Bloc and have cooperated to limit transfer
of technology there. However, the United States has imposed controls that go beyondthose
of its allies. In earlier times, we enjoyed a monopoly on high technology. But that status is
gone. Japan and some members of the Common Market have been joined by Hong Kong,
Singapore, South Korea, Taiwan, andothers as exporters. ofmicroelectronics goods. Today,
the United States purchases only 30 percent ofthe high-technology goods sold on the world
market. If our manufacturers. are to achieve economies of scale, they. must distribute. their
products globally.

In spite ofthese developments, the United States behaves as if it still had the monopoly
it enjoyed 20 years ago. We continue to assert "jurisdiction over goods and technology even
outside the territorial United States when {i) the product or technology in question
originated in or is to be or has been exported from the United States; (ii)the product or
technology incorporates or uses products or technology ofU.S. origin; (iii) the exporter is a
U.S. national or is.owned or controlled by U.S. interests." Thus when a U .S.subsidiary
operating in West Germany wishes to export a high-technology item, permission must be
sought from Washington. .

The machinery for control of exports from the 'United States is slow and not very
discriminating. The interval measured from when the application leaves the company to
when the company receives an export license averages 54 days. In Japan, export licenses are
processed in 2 to 3 days. Expeditious schedules prevail in other competing countries.

Delays and uncertainties handicap U.S. firms. Competitors can supply many of the
high-technology items at lower prices or with better quality than can the U.S. firms and
without delays. A survey conducted showed that many erstwhile customers ofU.S. suppliers
are turning to other sources.

An example from the report illustrates effects of U.S. export controls. In March 1983, a
U.S. company sought a license to export a $450,000 nuclear magnetic resonance spectrome­
ter to a medical research institute in Eastern Europe. The application was.not approved until
November 1985. Although U.S. firms pioneered the development ofNMR, German and
Japanese companies now hold two-thirds of the world market for such instruments.During
the review period in Washington, a German, competitor sold several similar NMR systemsto
Communist Bloc customers. The NMR instruments do not appear on the U.S. control list,
but the equipment was subject to licensing because it contained 32-bit array microproces­
sors and 30-megabyte Winchester disk drives.

To obtain information for the report, teams were sent to Europe and Asia. They heard
many comments about deleterious effects of delays of processing export licenses and were
reminded of the problem of the "$2 microchip in the $20,000 machine." When the U.S.
chip was used, the entire product had to receive aU. S. re-export license. They also conversed
with U.S. customs officers stationed abroad. One officer complained that on instructions
from Washington, he spent. most of his time "chasing" personal.computers.

The United States is trying to control items produced by the millions in many
countries. In 1979, legislation was enacted that called for elimination of controls on items
that the Soviet Union either can make for itself or freely buy from uncontrolled sources.
However, the willofCongress has been thwarted. Substantial progress has not been made in
eliminating outdated controls.-PH1LIP H. ABELSON

*Blllandng theNatifinallnterest (National Academy Press, Washington; DC, 1987). Seealso, C. Nonnan,Sci#nce 23S,
424 (1987).
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The powerof 2

u.s. Census Bureau.

•
UNISYS

mainframes. TomWilson did the

only gentlemanly thing.

He evacuated his own office

at Unisys so Census personnel,

with fierce adherence to data

confidentiality, could work with

Unisys computers until their new one

was installed.

in the the last 14years.

The system did stop,

though, for a major

36years of "I k!
changing technology ~ep
and not one stop for a pair of
softwareco~version rubber boots

in the
office
just to

waterleakthat remind me."
flooded three

truly representative. Every month,they

take the economic pulse of the nation.

It all adds up to "14yeCirs
more than 2,000 of upgrades
reports a year WhiC~ . without
are used for everything

from the planning •s()ftware
.'>. ,.... , "

of bus routes to the cOnVerSIOI1S.
distribution of $7 billion in federal aid.

Since 1951, the bureau has relied on

Unisys for its core information systems.

"

And no one knows better than the

"It's one o~ t~e Every ten years, they

largest ~tatlstlcal count every living being

prOjects in the U.S. so the House

in the world." of Representatives can be



MANAGING

IIIEIl$ON41.IIY
IESIS ARE BACK
The latest management tool dates to Carl]ung.ltslicesexecutivesinto16 categories .
and purports to help different types communicate. Some managers like the test so
much they give it to their children. Which type are you? •.by ThornllsMoore'

i..-'

ESF] SPOKEN HERE," reads
the sign on the accountant's
desk at Compass Computer
Services in Dallas. Her boss,

the controller, has a card that says he
speaks "1ST]." The scrambled letters
have also been spotted in Transameri­
ca's pyramid in San Francisco, at the
Naval Surface Weapons' Center near
Washington, and at Virginia Power
Co.'s headquarters in Richmond. They
turn up in church-group discussions,
on license plates, even in personal
ads-"ENFP female desperately seek-
ing TNT] male." .

No, the proliferation of these myste­
rious initials does not represent an in­
vasion of extraterrestrials or even the
rise of, a new order' of Masons. The
four-letter combinations are the hall­
marks of a theory of psychological
types that is spreading rapidly out of
counseling circlesdnto cotporate
America. According to the tenets, peo­
ple of different psychological types
may have a hard time working togeth­
er mostly because each has a distinc­
'tive way of perceiving the world and
making decisions. Make people aware
of which types they and their co-work­
ers are; the theory goes,'and voila,
communication improves and with it
productivity. While some' psycholo­
gists are not impressed, business peo­
ple are lapping this stuff up.

The letter combinations stand for
personality traits first posited by the
Swiss psychqlogist Carl lung in 1921
and further amplified after World War
II bya mother-daughter team in the
U.S., Katherine Briggs and Isabel
Briggs Myers. Just as people are born
REPORTER ASSOCIATE Wilton Woods
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with a predisposition to be .left- or
right-handed, says the so-called type
theory, they are also predisposedto be
either extrovertedor introverted (E or
I), sensing or intuitive (5 or N), think­
ing or feeling (T or Flo and perceiving
or judging (P or J).Extroverts areori­
ented towardt!l'9~terworld of peo­
ple and things,introvet'\stoward the
inner world ofideas and feelings. Sens­
ing types sIlifl' out detail.vwhile intu­
itivesouls pref,rtoJ2cus on the big
picttire.'fhinkers",,~nt to decide
thing~Jogicallyand objectively; feelers
base their decisions on more subjec­
tive grounds. Perceiving types tend to
be flexible and to seek more informa­
tion, while the judging sort want to get
things settled.

Type theorists divide people into 16
distinguishable personality types ac­
cording to these four dimensions (see
-table), In the course of 20 years' work,
Briggs and Myers developed a test­
or inventory of preferences, as they
called it, .since there: are no right or
wrong answers-that indicates an in­
dividual's predispositions. It does not
measure intelligence, motivation, ma­
turity, or mental health.

The Myers-Briggs Type Indicat2r,
or MBTI as it is commonly known,
poses over IO? questions.about how
the. t~st taker usually feels or acts in
p~rticularsituations~Fo~iristance,in ,a
group, d2 youofteIliIltroduceothers,
orwait to be introduced? (Extroyerts
tend to introduce,intt2vertsto be in­
troduced.) Do you find it harder to
adapt to routine or to-rnore-or-less
constant change? audging types have
a tougher time with change, perceiving
types with routine.) Would you rather

work under eonieone who is
kind or always fair?fFeelers go for the
kind boss, thinkers prefer a fair boss.)
Research suggests that about 60% of
men are thinkers, about 60% ofworn­
en feelers. But-themajority of women
executives are thinkets,aslik~ly as

..... their male counterparts to neglect oth­
ers' feelings,

. In 1986 some 1.5 million people
took the MBTI, according to its pub­
lisher, ConsultingPsychologists Press
in Palo Alto, California. It is almost
'certainly the most widely used person­
ality test in the U.S., at least among
the allegedly normal population, and
the test w~oseuseisgr_O\virlgfastest.
Average cost of the test: less than $1.
The corporate world is by far the big­
gest user,and businesses accounted
for 40% of test sales last year, double
their share of three years ago. Compa­
nies that give it include Allied-Signal,
Apple, AT&T, Citicorp, Exxon, GE,
Honeywell, and 3M. Colleges, hospi­
tals, churches, and the U.S. armed
forces also adniinister the test.

M
OST COMPANIES use the'
M.yerS-Briggs.Type Indi­

'. '. ~at?rpriInari1yin 'mall-
" .... ag ementdevelopmen t

programs.. to .. help'. e~ec~tivesbett~r
,und~rstandhowtheyc,omeacross to:
others ",ho lllaysee things differently.
Converts are going forth to apply typ~

. theory to ~hores ranging from job as­
signment, ,performanceapp~aisal,and
negotiation to strategic planning and
marketing, In defending the new gos-.
pel, they stress the damage that
botched communications and interne­
cine conflicts can do.



Visionary
_I

INT]
This type is
introverted (I),
intuitive (N),
thinking (T),
and judging
(J).While
INT]smake
up only a small
percentage of
the population,
a dispro­
portionate
number rise to
become chief
executives.

Executives at Transamericaand its
subsidiaries, past and present, rank
among the most fervent of the believ­
ers. In 1979 Lad Burgin, a former of­
fensive tackle from Ohio State with an
MBA and a Ph.D., created the compa­
ny's management development,pro­
gram using ideas on motivation
developed by Harvard psychologist
David McClelland. Burgin concluded,
however. that "an important piece of
the puzzle was missing." He found it
when be began working with a forme:
history professor turned management
consultant, Alan Brownsword, .who
'had become a leading expert on My-

ILLUSTRATIONS BY SEYMOUR CHWAST

ers-Briggs and type theory. Browns­
word specialized in applying the
theory to team building-getting a
bunch of individuals to work together
effectively. Says Burgin: "We found
that by joining the theories of motiva­
tion and type, we can'solve a lotmore
problems in the business world."

One of their most successful stu­
dents was David Carpenter, chief ex­
.ecutive of Transamerica's Occidental
Life Insurance Co., which generated
60% of the parent holding company's
profits in 1986. After he took over in
1983,,Carpellt'tr insisted his.top man­
agement team/take. the course as a

group. His staff was skepticalbut soon
found type theory a big help in trans,
forming the subsidiary from a sleepy
life insurance bureaucracy to a.stream­
lined, .competitive financial .services
company. Carpenter says.: "vye've
used the theory to help us change our
corporate culture; it has turned out to
be one of the most meaningful things
we've done."

An example: Shortly after he took
over;Carp~nt~rcalledin two top .exec­
utives to talk about ho;;, to turn the
company'Sfive-year management plan
from a duil cover-your-behind forecast
to' a visionary;.. best-guess .. document
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Organizer
I;

EST]
He or she is'
extroverted (E),
sensing (5),
thinking (T),
and judging
(J). It is one of
the most
common types
in the general
population as
well as among
managers.
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that laid out the changes they hoped to
bring about. While Carpenter and Ex­
ecutive Vice President Simon Baitler .
started bouncing ideas off each other
about the new "picture" they wanted
to present,the otherexecutive,anum­
bers man, just sat looking puzzled.
"He didn't get it," Baitler says. "We're
talking pictures, but he's looking for
details. To him,we're riot even talking
the English language."

Carpenter then spelled out to the
numbers guy exactly how he wanted
the first three tables in the plan
changed. But when the executive
came 'Ilack with the new plan, two of
the tables were the same as before.
Carpenter was furious. "The guy must
think he's brighter than me," he told
Baitler, Intact, the executive hadcon­
cluded that he wasn't in the same
league as Baitler and Carpenter; he
was thinking about quitting.
'Two weeks later Carpenter and his

top management team took the week­
long course on type theory, and as
Baitlerpot it, "the lights went on." It
turned out that the finance guy, like
manynumber crunchers, was an 1ST],
a very different personality type from

Carpenter and Baitler, who were an
ENT] and an ENTP, respectively. The
financial executive was introverted,
while they were extroverted-a situa­
tion that promoted constant misunder­
standings. But more important, the
numbers man was a sensing type,
someone who "thinks largely in terms
of facts and detail, while the other two
were intuitives, people, who think-in
terms of context first and fill in perti-
nent facts later, " .", -. , _. ",':

"After the class, we knew he didn't
hear the instruction about Tables 2 and
3, much lessformanoyerall picture of
what we were talking about, because
he was still focusing on the details of
Table I," explains Baitler, "It had
nothing to do with motivation and in­
telligence." Carpenter and Baitler now
often ask the finance man- to summa­
rize \Vhat was agreed~'ponatameet~

ing and then they fill in any gaps. They
have also come torecognizethat an
1ST], whose type is more realistic and
pragmatic than theirs, has 'a better
grasp of the risks in any big-picture
idea than they do-an invaluable asset
that can save them from intuiting their
way into a debacle,

In tum, the financial executive now
thinks twice about how he is going to
present information to the chief. At
one point he had to make a report to
Carpenter that combined ten pieces of
bad news and one big element of good
'news-a positive that outweighed all
the negatives. True to his orderly 1ST]
type, he had planned to list each bad
news item and then give Carpenter the
good news. But Baitler advised: "Ifyou
presentitthat way, Carpenter.ibeing
an ENT], will judge each piece of bad
news adversely. Why not give himthe
overall picture first-that you've got
good news that outweighs some bad
news-and then fill in the details?" The
revised presentation worked nicely. /

/'"

C
OMPASS CQMPUTER, a com-

','

p.uter reservations company
, owned jointly by Hilton Hotels

and Budget Rent-a-Car-and
formerly owned by Transamerica-is
a virtual laboratory on the chemistry
petween different types. President Mi­
chael Carrico and some of his top man­
agers went through Transamerica's
course and tried to put what they
learned to work. Says Carrico: "We
had some morale problems. I realized 1
had a mixed bag of people reporting to
me and that this could help us under­
stand each other better and also under­
standhow we make decisons.'

Over 100 of 180 employees have
taken Brownsword's team-building
progral11. Executives say it helped the
company adjust to a recent major up­
heaval after Hilton and Budget forced
Compass to drop a big project and
makemajor cutbacks. As an introvert,
Carrico was incltued to withdraw and
make, decisions alone when under
pressure. But with the training in
mind, he went out of his way to get his
management group's advice on where
to cut back. One piece of advice he ac­
cepted was to continue the team-build­
ing program, which had cost the
company $400,000 over two years.
Says Linda Edwards, the company's
human resources vice president: "We
wouldn't have made it through without
type training." .

Other outfits experimenting with
type theory tell similar stories:'Apple
Computer uses it to help different
teams work on task force projectsto­
gether. West-Jersey Health Systems,

\





"Why shouldwecometo
These key characteristics define Morgan's M&A approach

and distinguish Morgan.from
other firms for M&A advice and execution.

1.Advice that is totally objective. Rather than
promote merger and acquisition transactions
simply to generate fees, we become a strategic
financial advisor, bringing a relationship focus
to a transactional business. If a transaction is
not clearly in a client's best interests, we will
recommend against it. Our clients expect and
get from us objective advice, based on a thor­
ough knowledge of their needs and goals.

2. Research free from conflict ofinterest. Good
.financial advice requires fundamental research
on a globalbasis. Morgan Cuarantys financial
advisory staffhas 120 analysts based in all the
major financial markets worldwide. These
analysts support Morgan's M&A and corporate
finance activities. We do notprovtde research
to institutional investors to generate brokerage

3. In-depth international capabilities. Research
and execution today must reflect the growing
interdependence of global capital and indus­
trial markets. Morgan has always been an
international firm with a major presence in the
world's financial centers. This international
dimension-eand our wordwide clientbase­
further distinguish us from other firms offer­
ing M&A services.

4. Abroad range ofM&A services. Among them
are: acting. as dealer manager for cash tender
offers; providing fairness opinions; advising
on restructurings and recapitalizations; furn­
ishing a wide variety of services under defen­
sive retainers; and acting as advisor and
equity investor in leveraged buyouts.

5. Compensation based on added value. We
structure our fees to match each client's spe­
cific strategic objectives. Our compensation is
tied directly to the value we add. This means
we compete for M&A business on the basis of
performance and price:

Morgan Guaranty
(
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A fewexamples of our1986 .transactions demonstrate
Morgan'sM&A approaclratwork.
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a small nonpro1it'hd~;'ital. group, is
using a type program to help its
nurses, doctors, -and managers come
up with ways to make patient ser­
vices friendlier,__ Virginia Power uses
type theory in strategic planning
workshops to jar managers into
thinking more competitively. The
utility industry may be deregulated
down the road, and the company
wants to explore new ventures­
a discipline many of its executives
have never undertaken. "Everybody
knows we're in a new ball game, yet
they keep doing what they've always
done," says Wylie WanVeer, senior
training specialist. "We've got a lot of
sensors who worry about the next
five quarters, but we need intuitive
thinking that focuses on the next five
years."

Knight-Ridder's Charlotte Observer
used type theory as a basis for team
building in a fractious newsroom that
had been jolted by a series of man­
agement changes. The outcome was
so successful, says publisher Rolfe
Neill, that he and his executive team
took the same course and then
turned loose the trainer, Dolly

c­
.';;

~SFJ •••••·.,.""'~~+h~dH&d, "tdlkafive;
po Pljlar~f~ns~i~ ~tio~s,~orn
cooperCltors.N~~d h6r'mony ~
¥lark best~it~~ncouragement.
Little,jnte~:e;stina~stractthinking
or•tech ni~a I.subjects.

E~Ffl()u!g9i,~g,.easy~oing"
accepti~g;frien~IY"ll1ake things
more fun for others by their enjoy­
menf'~ik~sr?rt~(]n~~a ~ ing
th ings.fin~re~ell1bering" facts
ecsierthon mastering,theories.

ISFJ Quiet,friendly, responsi­
ble, and conscientious. Work
devotedly to meet their obliga­
tions. Thorough, painstaking,
accurate. loyal, considerate.

ISFP Retiring, quietly friendly,
sensitive, kind, modest about their

"abilities. Shun disagreements.
loyal followers. Often relaxed
about getting things done.

THE 16 DIFFERENT PERSONALITY TYPES

ISTP Cool onlookers-quiet,
reserved, and analytical. Usually
interested in impersonal princi­
ples, how and why mechanical
things work. Flashes of
orlqincl humor.

ESTJ ". Prdctic:c.f/r&dlIstic,
matter~of-f~<:t,~it~ant:it8ral
head for businessormechanics.;
Notinter~stedinsubjec,tsthey
seenous~f~r; like to organize
and run activities,

ESTP .Md!f&t~#f~f~ct,do••'riot.·
worryorhu~~y,e~j~y~hatev~r, J
comesalong~M~y.~eobitblunt ,
or inse~sitiv~'~~~~Y!'i,threplthings
that can be taken apartorput
together. '

ISTJ Serious, quiet, earn success
by concentration and thorough­
ness. Practical, orderly, matter-of­
.fact,loQicClI, realistic, and
dependable. Toke responsibility.

"
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Traditionalist
1M

1ST]
These
introverted (1),
sensing (S),
thinking (T),
and judging 0)
souls maybe
sticklers for
detail and
rules. IST]s
often become
accountants
and financial
executives.
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Conceptualizer
Ill!

ENTP
This type is
extroverted(E),
intuitive (N),
thinking (T),
and perceiving
(P). ENTPs
love new
possibilities
and hate
routine.
They're more
often
entrepreneurs
than corporate
executives.

MANAGING

King, on the rest of the company.
Government has become interested

too. It should come as no surprise to
learnthat city managers in trendySan
Francisco are taking type training. But
the General Accounting Office? The
federlli agency uses type theory to
help improve -the effectiveness of its
teams of analysts. The Foreign Ser­
vice Institute applies the theory to
teaching languages. Otto Kroeger, a
Myers-Briggs consultant, has taught
over 4,500 officers at military colleges,
including top brass atthe National De.
fense University. Some graduates now
call him in to help them with their man­
agerial headaches.

A military chaplain had him Come
to West Germany a couple of years
ago to - analyze certain troublesome
incidents at isolated defense posts.
The symptoms included drug abuse,
vandalism, shootings, bar fights, and
suicide. Says Kroeger: "What you
had was a bunch of SPs [sensing-per­
ceptives], action-oriented kids who
dropped out of high sebool, loved
Army training.tand then were
shipped off to some littleouipost
where they were told to be constant-

lyon alert. They sat there waiting for
something to happen, but nothing
ever did. So they ended up dropping
a wrench somewhere-to stir .up:»
Iittle excitement.'

To make things worse, many out­
post commanders were SJs (sensing­
judging types) and thus sticklers for
daily reports and routine procedures
-the barie of SPs. Kroeger negotiated
a truce between types rather than
ranks. The officers relaxed some rules
and cut back on paperwork, and in re­
turn the soldiers made sure they got
their job done. Accidents and hooligan­
ism declined, says Kroeger.

Despite the growing popularity of
type theory, many psychologists and
managers remain-skeptical. An opera­
tions chief from 3M stared hard at the
grid of 16 types and asked, "Why does
the -word Communism pop into my
mind?" The charges that Myers­
Briggs stereotypes people, that it is a
static, undynamic theory that traffics
in labels much like astrology, have
dogged the theory for years.

Doubts linger even in some centers
of faith.TransamericaCorp.'s chief ex­
ecutive, :,' James Harvey, who never

-~---~,-- .-;"~,,

'~{

took the course, has decentralized t(
Parent company's sponsorship. No\
each .division or subsidiary chooses
whether to pursue the training. Says,
Reed Gregg, head of Transamerica's';
audit department and a ebampion of \,
the theory: "The top management
group wanted to see something tangi-

ble, but hOW. do you measu.re a eb.ange..~.in attitude?" .:

S
OME SKEPTICAL managers
wonder whether type theory
mav tum out to be just another ,

" ,ma~agement fad. David Fry,--~/
British-born vice president of systems '
development at Compass Computer
and one of the few disbelievers on the
staff, jokingly compares its spread
through the company to a religious re­
vival. He rejects the theory on purely
scientific grounds. "Youcan't measure
the results, and the consequences are
not predictable," he says. "It does
seem to make people feel better. But ~
when the preacherleaves, I thirik the
Christians will become heathens
again."

For their part, many Myers-Briggs
proponents say the test should be
used only as an instrument to improve
the test taker's self-awareness, and
never to screen employees for jobs.
They argue that type skills could be
used to help, say, an introverted sales­
person learn to develop the necessary
extroverted behavior for the job. Oth­
er psychologists defend the MBTI as
one of a battery of tests and tech­
niques that can be used together in
making'evaluations. "It is a tried and
true instrument," says Richard Die­
drich, a clinical psychologist with
Rohrer Hibler & Replogle, a consult­
ing firm that advises corporations on
matters psychological.

On balance, the theory may well be
less significant than the communica­
tions it seems to foster. Talking
about what type you are and what
type I am and the differences be­
tween the two often proves to be an
unthreatening way for people to raise
and resolve problems. Indeed, many
executives who have' been exposed
to Myers-Briggs urge their spouses
and children to trike the test, Some
report that the results help explain
behavior that has puzzled them for
years. iii
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Patents Resulting from NSF's Engineering
Program*

An academic scientist typically is interested in
teaching, doing research, and in disseminating new
scientific knowledge through publication and related
activities. The discovery of commercial applications
for an idea or invention has been of secondary
importance. However, recent changes in U.S. patent
policy have awakened interest among academic
institutions to transfer their research results to the
marketplace.

Purposes and Objectives

Thepurposes of this study are to determine the extent
to which NSF Engineering Program grants produced

Introduction

Whether valuable patented inventions have resulted
from academic research supported by National
Science Foundation (NSF) grants has been debated
among members of the National Science Board and by
committees of Congress for some time. The recent
agenda of the House Science and Technology
Committee's Task Force on Science Policy included a
review of government research support and patent
policy as one of the issues to be studied.t"

Although the Federal agencies have routinely recorded
their contractor and grantee invention disclosures
since the I 960s, few systematic studies have been
undertaken to assess the significance of such patent
activity or its value to the national economy. Moreover
recent legislativedevelopments] have focnsed attention
on the need to identify and evaluate patented inventions
as discrete and measurable outputs of Federally­
supported research.

This paper summarizes a study of NSF Engineering
patents performed during 1984 by SRI International,
Inc., Menlo Park, CA, under NSF Contract EVL-83
19583.The work builds upon an earlier patent study of
the NSF Chemistry Program performed by Research
Corporation, New York, in 1982.(2) Both studies
attempt to establish reliable baseline data for making
future comparisons of university patent activity
resulting from NSF grant support. The procednres
used can be applied, with comparable effort, to
evaluating patents associated with similar research
grant programs elsewhere.
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The study fouud that from some 4077NSF Engineering
project grants awarded between 1968and 1977,about
2.6 grantees in 100 produced patents linked to his or
her grant. Some 248 patents were examined in this
study. Although few patents produced any economic
value, seven of these patents were licensed, with
royalties ranging from $10 000 to $250000 annually.

From the names of the principal investigators
supported by NSF Engineering grants, who are also
named as inventors on engineering patents registered
with the U.S. Patent and Trademark Office, an
examination was made by technology experts from
SRI International, Inc. to determine the relevance of
each grant to its associated patent. An independent
assessment was also made to evaluate the commercial
potential of each patent and to estimate its economic
value.

The total long-term royalties expected from the linked
patents investigated is estimated as high as $52.5
million. The aggregate value to the U.S. economy from
the sales of products derived from those patents could
range between ten and twenty times that amount,
depending upon the industry.

Summary

Robert S. Cutler, National Science Foundation, Washington, DC 20550, U.S.A.

This report presents the results of a study of
engineering research project grants funded by the
National ScienceFoundation (NSF) between 1968and
1977. The purpose was to determine the extent to
which the grants led to patented technology and to
estimate the economic value of those patents.

"This paper was presented at the Eleventh Annual Meeting and
International Symposium, Technology Transfer Society,
Indianapolis, IN, 24 June 1986.
The author is a Senior Staff Associate on the Program Evaluation
Staff of the National Science Foundation, Washington, DC 20550.
The views expressed here are those of the author and do not
necessarily reflect those of the National Science Foundation.
t For example, The Patent and Trademark Act of 1980(P.L. 96-517)
gives general authorization to universities and colleges to promote
inventions resulting.from government funded research.

One observation from the study is that a strong patent
licensingprogramis becomingvaluableto universities,
not just for producing royalty income, but for the
additional sponsored research funds it attracts from
industrial firms.



Video at the EPa

Inview of the contents described it is clear that the aim
of the video is to be an introdnction to the expanding
use of computers in the daily work at the EPa. The
target audience is in the first place new staffat the EPa
as part of theirintroductory training. In the meantime,
however, the video has proved to be a success when
shown to visitors. The simple but accurate explanation
of the mutual relations between the different databases
was the feature most appreciated.

On the other hand, it is obvious that it was a low
budget production, with no budget at all for special
effects. But the camera, the recorder, the player (both
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U-matic), two monitors, a small mixing table and a lot
of black coffee were excellent.,

Only one concession was made. It proved to be
difficult to take pictures directly from a terminal
screen, especially when parts of that screen were to be
enlarged for higher readability. Therefore print-outs
were made from each screen output and then videoed.

Finally, the credits. The 15minute video was made on
D-matic cassette for the PAL system by two senior
examiners, Mr. G. Mees and the author of this article.

,

"



patented technology and to estimate the economic
valne of those patents. In addition, the study develops
a systematic method for evaluating patents associated
with university research grants and provides some
quantitative statements useful for describing the
university technology transfer process.

The objectives were to:

(I) Determine whether links existbetween certain
U.S. patents and NSF engineering grants.

(2) Determine whether the patents identified were
ever licensed or jndged commercializable.

(3) Estimate the aggregate economic value of
those patented inventions found to have

.resnlted from NSF Engineering Program
support.

(4) Establish a reasonable basis for evaluating
patents resulting from Federally-supported
university research.

The approach taken was to examine a lO-year set of
4077 NSF engineering research grants in order to
determine the extent to which those grants led to
patented technology and to commercial use.

Scope of Study

The study involved some 722 patents issned between
1975 and 1982 to the 4077 principal investigators
supported by NSF Engineering Program grants
between 1968 mid 1977. Because of grant document
retrieval problems, which proved to be random,' only
149 grants associated with 248 patents were actually
examined.This sample isconsidered to be representative
of the total set of 4077 grantees.

Procedure

The first part of the study sought to determine the
number of research grants supported by NSF's
Engineering Program which also produced U.S.
patents. The second part, performed by members of
the Patent Review Board of SRI International (SRI),
estimated the commercial potential and economic
value of the patents found. They followed the patent
evaluation process typically used in industry, which is
summarized below. The results of an earlier patent
study of NSF chemistry grantees'» was used to provide
a basis for comparison.

*Although attempts were made to retrieve these retired grant
documents from the U.S. Archives, many of the original grant
folderswerenot founddue to misplaced, lost, or destroyed records.
A statistical test (chi-square, equality of proportions along five
attributes) confirmed that the missing data was random: thus the
available sample of 149 is considered representative of the original
population of 4077 grantees.

Caveat on Baseline Estimates

This study attempts to plough new ground in an
uncertain and difficult area: the relationship between
university research, patentedinventions,andeconomic
impact. The database used was constructed from the
best information available at NSF and U.S. Patent and
Trademark Officecomputerized files, which may have
been incomplete. The results were derived from very
conservative estimates, because of the nature of the .
PI/Inventor name-matching process used and the
restricted availability of the licensing data. The time
periods selected for analysis were chosen to best
approximate the mainstream of grant-patent activity
within the constraints of the data. Nevertheless, the
evaluation method used isstraightforward and provide
a reasonable basis for arriving at the results found.

Sources of Data: Patents Related to
NSF Engineering Grantees

The primary data sources used were the 'NSF
Engineering Program History Tape', an unduplicated
alphabetical listingof some 4077 principal investigators
(PIs) supported by NSF's Engineering and applied
research divisions between 1968 and 1977, and the U.S.
Patent and Trademark Office's (PTa) computerized
list of patents issued between 1975 and 1982. (Only
U.S. patents issued after I January 1974 were
accessable by computer from the PTa files.)

Typically it takes about 2 years after a grant is awarded
to do the research, from 2 to 4 years to prepare and file
a patent application based on that research, and an
additional 2-7 years for prosecution in the PTa before
a patent is issued. Based on these time requirements, it
was assumed that grants awarded between 1968 and
1977 most likely supported the research which 7 to 10
years later produced patents issued between 1975 and
1982. This constituted the search grid for the study.

Using the names of the 4077 NSF Engineering
Program grantees between 1968 and 1977, we made
computerized matches were.made with the names of
inventors listed in the PTa's database files of
engineering patents (mechanical, electrical, chemical,
and structural) issued during the period January 1975
to December 1982. Similar name-matches had
previously been made for the list of 3766 NSF
Chemistry Program PIs receiving grants for basic
chemistry research between the years 1964 and 1974.

The use of comparative data from the earlier NSF
chemistry patent study was considered useful since
both sets of grantees are based primarily on their
scientific merits. The applied nature of engineering
research, however, may have included the additional
criterion of practical utility, which was expected to
account for significant differences in the results.



R. S. Cutler

Selection Criteria
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• 40 of the 149 Engineering PIs had patents
linked to their NSF grant. 17patents issued to
the remaining 109 grantees, which included
funding acknowledgements to other NSF
programs, were judged as not related to the
research supported by the NSF Engineering
Program.

A majority of the patents examined were not licensed.
For each "linked" patent, the technology covered,
type ofclaims, and problems visualized in licensing the
claims were analyzed. Most of the patents found were
considered of doubtful licensability, i.e., they have
limited commercial application, present insur­
mountable difficulties to protect against infringement,
or have no apparent economic advantage over existing
processes.

• 722 patents were issued to the 395 NSF
grantees; 248 of these 722 patents were issued
to 149 PIs involving technology associated
with the research supported by NSF.

• 51 (21%) of the 248 patents examined were
found to be linked to NSF sponsored
research.

The actual economic value, to date (sales of patented
products or processes) of these NSF Engineering
patents is relatively small. This is because the full
economic potential can take from 15to 25 years longer
to be realized. Also, the selection method used in this
study rejected seventeen patents which were invented

An economic assessment of each 'linked' patent was
developed from information requested from the
inventor, from the university patent administrator, or
from patent owners to whom assignment of the patent
had been made. A questionnaire was used to obtain
information on whether the patent had been licensed,
date of first sale if marketed, and estimates of total
volnme of business over the life of the patented
products or processes. Although it is too early for full
commercialization of patents covering research
conducted in the 1968-1977 time period, the
information on the early use of the patent itself
provides a basis for estimating its potential value.

Economic Value of Patents

• Median time from grant award to patent filing
date was 3.8 years.

• 395 of 4077 (9.7%) NSF Engineering Program
PIs were named as inventors on U.S. patents
between 1975 and 1982.

Findings:

The results of this part of the study are:

Assignment criteria
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Category

Possibly related PI and patent inventor names are identical;
Titles and/or subject matter of both grants
and patents are similar;
Patent application date follows grant
proposal date;
University and geographic proximity.

To organize the substantive examination of the study,
the full text of each patent identified was obtained
from the PTO search and assigned to one of three
categories using the selection criteria given in Table 1.

Directly related PI and patent inventor names are identical;
NSF support acknowledged in patent.

The first step in carrying out this study was to
determine the extent to which the research supported
by NSF's Engineering Program between 1968 and 1977
produced United States patents. The names of the PIs
were matched by computer against the names of
inventors listed on all patents issued by the PTO. For
each match, a grantee institution was determined by
reference to the inventor's name, address, and
assignment of the patent. This information was later
used to verify the name-identity of particular PIs and
inventors.

Probably related PI and patent inventor names are identical;
Titles and/or subject matter of both grants
and patents are related;
Patent application date is concurrent with or
follows grant award date.

Table 1. Relevance of patents to grants

Procedure for Determining Linkage
of Patents to Grants

Each of the selected patents in which a named inventor
and PI are identical was examined by a subject expert
for possible 'relevance' of the subject matter of the
patent to the research performed under the grant.
About one in five of the patents (29 out of 149)
contained acknowledgements to specific NSF grant
support; for these no further examination for 'linkage'
was considered necessary.

For the remaininggrantees, the examination comprised
a review of the original grant proposal, each interim
and final technical report, and any publications
resulting from the research. The technical details in
these documents were compared with the specifications
and claims in the associated patent. Finally, a 'patent
relevance' judgment was arrived at by the subject
expert and recorded on a special worksheet.



by NSF grantees, who were not strictly Engineering
program PIs during that time period.

A conservative estimate of the economic value ofthose
patents resulting from NSF Engineering program
support is on the order of $52 million. This estimate
was based on SRI's experience in evaluating patents
and in licensing high-technology inventions, including
many which have resulted from basic university
research.

The results of this analysis are:

Analysis of Findings

The reasons for differences between the grant-patent
data forthe NSF Engineering Program and Chemistry
Program are complex. A number of probable factors
are suggested from related observations.

A comparison is shown (Table 2) between the
Engineering and Chemistry program outputs. Basic
research is more likely to result in dead ends or non­
patentable results than is applied research or
engineering.

Table 2. Comparison of results

NSF Engineering NSF Chemistry Research Corporation
Program Program chemistry grantees

Period covered 1968-77 1964-77 1964-74
(10 years) (14 years) (11 years)

Number cf principal 4077 3766 915
investigators (PIs)

Number cf PIs named 395 73 57
as inventcrs on (149)
any patent

Number cf patents 722 195 32
issued to these PIs (248)

Number of patents 148* 95 16
linked to (51)
NSF sponsored
research

Number of PI/Inventors 106t 39 9
whose NSF grants (40)
linked to patents

Patent ratio: 25.9 per 1000 10.4 per 1000 9.8 per 1000
(PIlI per 1000
grantees)

Median time from grant 3.8 years 5.2 years 6.4 years
award to filing patent
application

*Factor of 0.205 used to project data (51/248 X 722 == 148 patents).
fPactor of 0.268 used to project data (40/149 X 395 == 106 PIlI)

For those 18patents found to have commercial value,
all were linked to Pis who admitted having been

The research proposals submitted to the NSF
Engineering Program are inherently more applied in
nature than those sent to the Chemistry Program. The
review process employed by the two NSF programs
differed; Chemistry evaluated their proposals by mail,
whereas Engineering divisions used both external mail
reviewers and ad hocpanels of experts who met to rate
project proposals. While reviewers were instructed to
rate proposals for 'scientific merit', there are
indications in their written comments that engineering
reviewersalso gave weight to the practical utility of the
anticipated research results.

Seven of the 51 patents resulting from NSF­
supported engineering research have been
licensed or assigned to an industrial company
and have contributed directly to industrial
technology; eleven -of the remainder are
considered potentially licensable.

The aggregate economic value of the eighteen
NSF engineering patents found licensed or
licensable is estimated at between ten and
twenty times royalty income over the life of
the patented product or process. (The total
sales to date of the licensed patents cannot be
determined with accuracy since adequate
proprietary infc.rmation was not available).

•

•
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Based upon the analysis of findings, the following
conclusions are reached:
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o.

The PI's recognition and awareness of patents is
greater today than it was 10-15 years ago.

The median time (3.8 years) between grant award
date and patent filing date is appreciably less than
that found for the more basic chemistry grants.

The patents examined, which are linked to NSF
Engineering research grants, had only a slight
impact on technology to date, and can be expected
to have a modest economic value in the long run.

The PI/Inventor ratio of 26.8 per 1000 grantees,
for the NSF Engineering Program, appears
significantly higher than the comparable ratios
(lOA per 1000 and 9.8 per 1000, respectively) for
the two more basic Chemistry research grant
programs.

•

•

•

•

• Few commercialized patents resulted from NSF
grants for engineering research or from the PIs
who conducted the research. However, the findings
for both the Engineering (3.6%) and Chemistry
(1.04%) granteesstudied are comparable suggesting
that this is due more to the nature or direction of
the research than to poor performance by the
investigators.

• A strong universitypaientlicensing program is
becoming more valuable, not only for producing
royalty income, but for the additional sponsored
research funds it attracts from industrial firms.

Conclusions

Although there is insufficient evidence, to date, to
know whether the recent (since 1980) shift in Federal
and university patent policies toward commercializing
university research results has affected U.S. com­
petitiveness in high-technology markets, this study
suggests a method for identifying and assessing the
extent of university patent output attributable to
Federal research grant programs.
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A Monte Carlo simulation yielded a best estimate of
the potential 'loyalties of the 474 patents of $23.0
million. Combining this figure with the midpoint of the
estimated royalties of the 248 patents examined gives
an estimated total of $31.5 million in royalties for all
patents known to have been issued.

The sample of 248 patents showed that 92.7% of them
had no commercial value. The midpoint value of the
estimated royalties for the remainder was found to be
approximately lognormally distributed.

These two adjustments were made on the aggregate
statistics of the patents examined. Considering the
uncertainties of the evaluation process, this approach
made it unnecessary as well as impractical to estimate
the probability distribution of royalty income for each
patent. Therefore, the midpoint of the range of
potential royalties for each patent was used.

Why the Engineering Program patents were com­
mercialized in less time than the other two groups is
unclear. The data suggests that PIs who had prior
industrial experience were better able to effect the
commercial success of their patents.

Estimated Economic Value

As described earlier, the analysis oflinked patents was
limited by two conditions: (1) the difference b~tween

the period in which the grants were awarded ~1968­

1977) and the period in which the patents were issued
(1975-1982), and (2) the lack of information about 474
patents known to be issued but for which grant
information was not recovered. To reach quantitative
conclusions. about all linked patents issued to the
grantees of interest, two statistical adjustments were
made.

consultants to industry or had prior industrial
experience.

'To adjust for the difference between the grant award
and patent issue periods, the distribution of the time
lag between grant award and patent issue was
determined. From this distribution, it was estimated
that 60% of the patents that have been issued to the
grantees wereissuedin the period 1975-1982. Therefore,
the total royalties for all patents issued or to be issued
to the group of PIs studied was estimated to be $52.5
million.

Additional Observations

One observation from this study is that a strong patent
licensing program is becoming valuable to universities,
not just for producing royalty income which typically
is small, but for the additional sponsored research
funds it attracts from industrial firms, both in the U.S.
and from abroad.
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