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Innovation, accord;ing to Edward Denrdson

of the Brookings Institution :In Washington,
DC, was responsible for 64 percent of the
ga:lns :In the United States labor market
productivity between 1929 and 1982. Further,
because. research;intensive companies have
established themselves as the most promising
segment of our economy, our hopes for
reduc:lng the national deficit, now over $140
billion, rest heavily on them. Thus the
research and. development tax :Incentive :is9ue jg

provoking iiltense :Interest :In the business
office, the ivory tower and among policy
planners. .

Th:lsinterest was reflected :In the
political arena on April 3 when the .Senate
F:inance Committee's Subcommittee on Taxation
and Debt Management held its hearings on
R&D tax provjgions. The large hearing room
conta:lned no empty seats as a diversity of
participanta testified before the subcomntil:l:ee
including university professors and
admiIrlstrators, executives from the :Industry,
and members of the Council on Research and
Technology (CORETECH).

CORETECH is of particular :Interest
because •of its unique representation of both
the academic and :Industrial sectors of tile R&D
community. Its constituency :Includes
corporations such as Control Data Corporation,'
IBM,Hewlett-Packard, and Procter and Gamble;.
and universities such as Caltech, MIT, Cornell.
Dartmouth, Harvard, Priilceton, and Purdue.
(For more :lnformation, see RDM DJgest, March
1987.)

Theprima:ry.topics under debate were tile
possible removal of research and development
disincentives such as Treasury regulation
section 1.861-8, and the two creditS available
to corporations for applied as well as basic
research and development.

1.861-regulations

Under 1.861-8 regulations United Statea
corporations' with foreign operations must
allocate a percentage of their research and
development expenses as if they were :Incurred
abroad. The net effect of Section 861 is to
deny companies full, tax benefits for a portion
of their ,domestic R& D expenses. S:ince mcstof
these companies operate :In foreign countries
almost exclusively through foreign subsid:laIies
with the U.S. parent performg R&D :In the
United States, many foreign governments do
not permit these allocated funds to be
deducted fro m foreign taxes as a part of
research and development expenses. Thus
co mpanies subject to section 1.861-8
regulations obta:ln no. tax benefit from R&D
expenditure any where :In the world.

Tax technicians, ho wever, believe that
Section 1.861-8 is appropriate because the new
products and processes resll1t:iJlg from such
R&D activities areutUized not only :in the
United States, but abroad as well.
Theoretically, the adverse effects of the
regulations are balanced by excess foreign tax
credits.

Issued in 1977, the regulations have been
under a series of. temporary moratoriums since
1981. They are due to become effective August
I, 1987. The uncerta:lnty surrounding the 861
:Issue has frustrated long-range R&D planners,
but recently two bills that .would permanently
and co mpletely repeal section 861 as it applies
to co mpany research and develop ment
expenditures were sponsored in. the House and
Senate. Through the work of the Senate
Subcommittee on Taxation and Debt
Management, a tentative compromise has been
hammered out between Congressional R&D
proponents, the Treasury department, and
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THE R&D CREDIT AND EMERGING
COMPANIES

UN!VERSITIES AND TIfE BASIC RESEARCH
CREDIT

Mr. Ron Pherigo, President of Applied
Computing Technology, a. start-up computer
engineering firm, discussed drawbacks of the
credit provisions for new companies. As the
law is preB!'lntly written, a companies research
and development expenses are not eligible for
theR& D credit until.its products are being
sold. "Just as the company starts to take-off
with an :Innovative product the tax law puts
on the brakes," Pherigo told the Subcommittee.
Hundreds of firms disappear every year due to
acquisitions, mergerl!l, failurel!l and
bankruptcies. Pherigo stated that "often the

Dr. Hans Mark, Chancellor of the
University of Texas System, addressed the flat
credit granted by the Basic . Research Tax
Credit to companies sponsoring basic research
at udversities and nonprofit research
institutions beyond a threshold amount. "The
new tax credit will encourage our :lndustr.les to
work more closely with univel:'s:f.ties in all the
important areas of research. ••(it) provides an
incentive for corporations to spend a portion
of their research budget on expanding the
basic knowledge on .wh:lch they ultimately
depend for the creation of a new product," he
stated.
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CORETECH'S ENDORSEMENT

Industrialist Dr. Joseph A.Saloom,
Chairman of CORETECH, stressed the need not
only to remove R&D dlsincentives (the 861
regulation), but aJso to ensure that the most
effective incentives are :In effect. Speaking for
CORETECH, he said, "The Research and
Development Tax Credit and the new Basic
Research Tax Credit form and core of our
nation's effort to stimulate pp.vate support of
research. Both of these tax credits work to
correct the underinvestnent that would occur
jf the market were left to its 0 wn devices."
Saloo m aJso urged that Congress make the
credits permanent although he said he realised
there were economic reasons behind the :InItlal
temporarr status of the credits.

R&D AND BASIC RESEARCH TAX CRED!TS

In addition to the debate on the Treasury
regulation, the R&D Tax Credit and the Basic
Research Credit were discussed. The R&D Tax
Credit, first adopted .in 1981 as part of the
Economic Recovery Tax Act, provided a 25%
credit for any increase in company R&D
spending above the company's average R&D
spending for the prior tbree-yearperdod, The
original credit expired on December 31, 1985
but was extended as a 20% credit until
December 31, 1988 as part of the Tax Reform
Act of 1986. Congresa also adopted a new tax
credit for company support of basic research
under the 1986 TalC Reform Act. The new Basic
Research Crl'ldit can be claim!'ld at a fixed mte
of 20% of total contract research payments
over a company's average spending for basic
research dUring the fixed period of 1981-1983.
Under the new regulations,contract payments
and grants to universities and other non-proflt
organizations for basic reseE!rch qual:Ify far the
new credit. It is to be in. effect for a period
of two years from January 1, 1987 to
December 31, 1988.

industry, allowing 67% of U.S. incurred R& D
expenses to be alloc~ed to U.S. income.

Dean Morton, ~ecutive vice-president
and chief. operating officer of Hewlett-Packard,
addressed the Subcommittee about the
regulations. He expressed the concern of many
people that the net effect of the regulations is
to encourage mu1l:f.-natfmJals to estab:lliil tIEir
R& Dfac:Uil:l.es in countries where tax benefits
wffi be more available, MI". Morton said.
"One key' point to understand in th:IB regard is
that manufacturing activity seems to follow
R& D •••it is typically easier to manufacture
at the same facility or nearby, than to
transfer manufacturing responsibility for the
product to another country. This is why it is
critical for the U.S. tax laws to provide
dncentdves and not to provide disincentives to
conducting R&D in the United States. Much
more than the R&D activity is at stake." In
concluding, Mr. Morton endorsed the
co mpro mis.e proposal reached by the

_Congressl.onalsponsors of the. 100 percent
moratorium legislation, saying, "When enacted
on a permanent basis, it will. provide needed
stability to U.S. R&D tax policy."
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acqu:isition takes place because the original
owner of the buslnesr has no other alternative:
he's out of capital; he's shipping product, but
the after-tax earnings will be insufficient to
fund the new R&D necessary to keep the
product's technology progressing at the same
pace as the rest of the industry. That's the
point where the company can best use the lift
of a tax credit of offset taxes on new income
earned as product :Is being shipped and sold.
That's what the credit ought. to do, but it
doesn't.

PROSPECTS

Whether any new leg:ls1ation will be
enacted by Congress th:Is year remains to be
seen, . but CORETECH :Is very hopeful,
especially about the 67% comprom:!se on
Treasury regulation 1.861-8. Stephanie Becker,
CORETECH spokesperson, said, that the

widespread feeling is that the comprom:lse is'\'!
fair one and, CORETECH :Is "pretty optim:lstlc"
that a resolution will be reached before the
861 regulation :Is due to take effect in August.
Of the R& D tax credits, Becker said. the
hearings on April 3 were "more of a beginning
than a debate.... They are an opportunity to
examine the credit and to look at suggestions
to make :It: more effective" particularly in. the
context of competitiveness." Scot Williams,
press secretary to Subcomm:lttee Chairman, for
Senator Max Baucus,reportathe one sticking
point of the credits :Is that they cost money,
and the financing to make them permanent baa
not yet been nailed down. He said :if for th:Is
reason the billa die they will probably be
reintroduced next year because eonqietltiveness
:Is of great importance in today's . market.

As Senator Baucus said, "Research and
development tax incentives are bas1c to th:Is
country's economy because research and
development :Is basic to th:Is country's growth.
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NEWS
FEDERAL ELECTROTECHNOLOGY R&D
BUDGETS FOR FISCAL YEAR 1988
ANALYZED IN IEEE DOCUMENT

More than $67 billion in Federal
electrotechnology research and development
funding for f:lscal year (FY) 1988 :Is analyzed
in a document released by The Institute of
Electrical and Electronics Engineers, Inc.
(IEEE): EIect:rotecImoIogy :In the FY 1988
Federal R&D Budget.

Conclusions reached in the IEEE
document about R&D budget requests in the
electrical' and. electronics are:

o The Defense Department's Research,
Develop ment, Test and Evaluation
(R DT&E) request :Is $43.719 b:lll:l.on
during FY 1988, approximately lB.3
percent above the amount approprJated
in FY 1987.

o The Strategic Defense Initiative
Organization (SDIO) requested $5.22
billiDn,a 39.5 percent increase.

o NASA:Is seeking $9.5 b:lll:l.on for FY
88, R&D would exceed $3.6 billiDn, a
16.8 . percent increase. Most of the
funds are designated for the Space
Station, a total of $767 m:lll:I.on, or an
83 percent increase.

o Funding for the National Science
Foundation (NSF) :Is proposed at $1.89
billiDn, a 17 percent boost. The total
for R&D activities could r:Ise to $1.635
billiDn, a 16 percent boost. The NSF
Engineering Directorate could receive
the largest increase with $205 m:lll:I.on
or 26 percent. The Directorate for
Engineering, created in 1986, could
receive the second largest increase of
$143 million()r 23 percent.

it

o Air .Force RDT&Eis bUdgeted at
$lB.623 billiDn for FY 1988, a 20.8
percent increase. Navy baa requested a
total of $10.49 b:lll:l.on in RDT&E
funding. Army :Is seeking $5.1 1xIJl:fon, a
15.9 percent increase.

o Total Department of Energy funding
for R&D could r:Ise from about $4.5
billiDn in FY 1987 to $5.5 billiDn in
FY 1988. According to the IEEE
document, "within DOE, funding
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Technologyfor Sale

The Cummins Engine Company,
, Inc., recently started, cleveloping a
new-dieselenginethaHl1Iploys a~duc'­

tile form of nickel aluminide, an alloy
that has an unusual property: it gets
harder as it gets hotter. Cummins was
granted an exclusive license to incor­
porate the new material in heavy-duty
diesel engines by the Oak Ridge Na·
tional Laboratory, which did the origi­
11&1 research. Such direct arrangements
*e currently unusual, but now that
~onomic competitiveness has been
Sanctioned by President Reagan as the
political watchword of 1987 they may
become standard.

Federal funds account for about
half of the $JJ 0 biJIion spent on reo
search an~ development each year in

62

more than 30 years in the U.S., the the U.S;, and yet only one-fortieth of a doublm, of the National Science
U.S.S.R. and other countries' but the the 120,000 patents issued annually Foundation's budget in the course of
outcome of these field tests Was poor- stem from 'Federal research. This sta- the next five years and the establish­
ly recorded, according to Thomas E. listic "suggests that we could get more ment of university-based centers for
Burchfield of the National Institute from the Federal investment," Nor- "fundamental science that directly
for Petroleum and Energy ,Research man J. Latker, director of Federal contributes to our nation's economic
(NlPER), a Government-funded facility technology-management policy at the competitiveness," which are to be
based in Bartlesville, Okla. Now inves· Department of Commerce, told a Sen- funded through the NSF and perhaps
tigators from NlPER, the U.S. Depart· ate subcommittee in February. Fur- through other agencies. Other propos­
ment of Energy and two private com- thermore, the proportion of Federal a1s would accelerate exchanges of per­
panies-Microbial Systems Corpora- patents that find their way to commer- sonnel among private companies, Fed­
tion and JNIECTECH, Inc.s-are seeking cial application-about 5 percent-is eral laboratories and universities, as
to gather definitive data by testm, the much less than the equivalent figure well as joint projects.
technique in an old, water-dooded oil for industry patents. Latker says there is "a lot of pride
fieldnear Bartlesville. Until recently legal obstacles made and turf" that could impede the im-

_,.,.., .~" __.CTh~ ~y_~~tj@,~s.haYe.se~-_lnur•...it.hatdiot privateindustJ:y,lOc:ommer- _-p1emontatiol>--ef-.me---1IeGIII1oklgy--­
bacteria: three of them grow in the abo cialize research carried out in Federal transfer act. Still, it was only in 1984

, sence of oxygen (two from the genus laboratories. The Government usual- that Oak Ridge was designated as a
Baettlus and one from the genus Clos- Iy Owns inventions arising from work guinea.pig laboratory to see how in­
iridium), and one is a so-called faculta- it supports. Although an agency may centives such as those in the new law
tive anaerobe, which can grow with waive title to an invention if a private might work. According to the labora­
or without oxygen (the genus has not company is interested in developing it, tory's Jon Soderstrom, the number of
been disclosed). In March the bacte- agencies have not always been prompt patent applications sought by labo­
ria were mixed with molasses, which to do so. ratory employees increased by more
serves as a nutrient, and were injected For example, between October of than 30 percent in two years.
into a five-acre field that has 15 wells. 1977 and December of 1985, 13S
Although under the right conditions waiver requests were made to the De- Squeeze Me
the microbes can reproduce rapidly- partment of Energy for patent rights to
doubling in number every half hour- inventions made at contracter-eperat- Stretch a block of material and its
they are expected to diffuse only slow- ed facilities. Yet as of December 24, girth contracts; push its ends to­
Iy through the sandstone that underlies 1985, the department had completed gether and its girth expands. Such be­
the test site. Some preliminary data action on only 55 of them: five had havior would seem to be predictable
should be available within six months, awaited a decision for more than two and universal. Yet Roderic S. Lakes
but it will be more than a year before years. Representative John D. Dingell, of the University of Iowa has trans­
all the results are in, according to chairman of the House Committee on formed foamy materials that behave
Burchfield. Energy and Commerce, wrote in Feb- as expected under deformation into

Even if the technique boosts recov- _ruary to Secretary of Energy John S. foams that distend when they are un­
ery only slightly, he says, its low cost Herrington that he considered such de- der tension and become thinner when
could make it economical for both lays "irresponsible." Ronald W. Hart, they are COmpressed.
laige oil companies and smaller inde- director of the National Center for Lakes reports in Seim.- that the
pendent ones. Molasses is very inex- Toxicological Research, says the Pub- process by which he accomplished the
pensive and the bacteria under consid- lie Health Service's inability in the past transformation is rather strail\1tfor­
eration can be cultured at low cost. to grant exclusive patent rights has ward: a specimen of conventional low­
Moreover, Burchfield points out, once meant that research "was everybody'S density polymer foam is compressed
the bacteria have been established in property and so nobody's product." and placed in a mold, where it is heat­
the reservoir, simply feeding them ad- Hart says that "many inventions that ed. The foam that is then extracted
ditional molasses should keep them could have improved public health from the cooled mold no longer be-

_, thriving-and working. simply languished." haves normally: its dimensions change
All of this may be changed by the under strain in a way contrary to what

Federal Technology Transfer Act of one would expect. By means of a sim­
1986, signed into law last year and ilar procedure that involves sequen­
now being implemented. The statute tial plastic deformation a10na each of
encourages, industry -to make_~~c, thl'to~lIdic_uJlQ'-uo;,Lltkeulao­

-USe of'PeaeraireSoarchbY providing invested normal metal foams with the
new incentives: for the first time aII- same peculiar property.
7oo-odd Federal laboratories will be Microscopic examinatioll of the
able to enter into collaborativere- foams reveals the cause of their anom­
search agreements with private indus- alous behavior: whereas the ribs of the
try and to grant companies exclusive cells constituting normal open-celled
development rights. Individual Fed- foams bulge outward, the cell ribs in
eral employees whose inventions are Lakes's treated foams protrude in·
taken up commercially will be award- ward, formina what Lakes calls reo
ed not less than 15 percent of the roy- entrant strucQues. Under tension the
alties, to a maximum of $100,000 per reentrant-cell'iib. are drawn out and
year. President Reagan is to issue an unfolded, thus causinl the cell to ex­
executive order instructing all Feder- pand, Coaversely, under compression
aI agencies to comply with the new the ribs collapse farther inward,result.
act, which extends and clarifies earlier m, in an overa1l shrinkage of the cell'.
legislation. volume.

The president has also proposed Lakes has found that his reentrant
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S
OME ScientISts and legal experts are begInnlng io I
argue that fear of safety·related UtigatiOll. Is hold· .
ing back teehnlcal innovation in a variety of
fIelds. . •

AlthOllllh the dlmenslOllsof the problem are unknown
and probably unknowable, experts say the blizzard of U,
ablUty suits in the past decade has sent a chill tIIrough •
fields as diverse as computer science, food processing ,
and nuclear engineering. . '.. . . .

"The legal system's current message to scientISts and
engineers is: Don't innnvate, don't experiment, dOll't be
~turesome, don't go .put on a limb," said Peter W.
Huber, an attomey and engineer who has written about.
the problem. ! .:'

, However,some groups concemed with consiuner Issues
question the severity of the problem, saying its new V!S-' .'

iblUty seems part of·
campaign to! weaken U· .

.' ablUty laws so corpora· '
. tiona wiU have to worry
Ie.. about pubUcsafety
and be able to make
higher profits.

As the debate heats up,
legal experts are trying
to probe the extent of the
problem even though Its'
symptoms - foregone
innovations - are by na­
ture difficult to cIocu­
ment. The National'
Academy of Engineer­

in& a branch of the Govemment-eharlered, private Na­
tional Academy of Sciences in Washington, D.C;, recently
held a symposium on the subject, and the Rand Corpora­
tion in CaUfomla is organizing a large study.

"There's clearly a chilling effect," said Stephen M.
Matthews, a physicist at the Lawrence Livermore Na­
tionalLaboratory in CllUfomlawho has worked on estab­
lishing new commercial ventures. "It's becoming difficult
to get venture capital for ne.w Id.eas. People are afraid of L
polentialliablUty," T

Experts have long agreed that risky products and dan­
gerous procedures should be banned from the market- ,
place. Recently, however, some have begun to argue that
increased teehnlcal regulation and IitigatloD designed tor Continuedon Page C9

'It's becomirig
difficult to get
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Ifornew ideas,'
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iphysidst.

--
-............,

"

ART: A burst of growth in Chic.
;-- --- "j..,.. - - .., .,.

BOOBS: 'The Poems of LincoblK
-,

..
!'-

•

..
,-,

'I:



"i'
THB NBW. YORK TIMBS, TUBSDAY, MA Y 12, 1987

Does the Fear of Litigation Inhibit Innovation?

Product liability has
forced companies to
be more careful,
Ralph Nader says.

might rum to the "deep pockets" of
the university that spawned the Idea.
Mr. Bremer said such fears were
causing universities to shy away
from licensing patents.'to small com­
panies. The trend Is especially trou­
blesome. he said, since small busi-'
nesses are usually' better than large:
ones at nurturing fnnovanon, !

"There's some smcere questioning

filntinued From Page Cl

.promote safetycan have hidden costs
In the lorm 01 stifled creativity and
abandoned ideas. The upshot, these
experts, say, is that products, pro­
cesses and large-scale technologies
may lail to be made as good, cheap
and safe as possible. They say innova­
tion can be deterred when either in­
ventors or developers have inordi­
nate fears of being sued over new
products and technologies.

flA lot of people are interested in
the phenomenon, but no one has hard
data on its extent:' said Deborah R.
Hensler, research director of Rand's,
Institute for Civil Justice. One exam­
ple involves researchers. who are
slowing efforts to test and market
computers with artificial intelligence
because 01 potential lawsuits. Their
'lear Is that new types 01liability will
emerge for computers that diagnose
patients, ron factories, and perform
other complex tasks. "Some of the
state-of-the-art applications are not
going lorward," she said.
,.; Dr. Mal!hews of the Livermore lab

, : said one of his own efforts to develop
an invention with commercial poten­
tial had recenily failed at least In part
Recause of fears of liability suits.

His idea centered on a powerful
particle accelerator that is only about.

siXfeet long. Livermore uses a simi­
lar device for developing beam weap­
ons. .Dr. Matthews proposed modify­
Ing the accelerator so It coqld irradi­
ate food products, killing Insects, lar­
vae and parasites that Infest freshly
!larvested fruit and vegetables. Such
Irradiation could replace the chemi­
cals used on marty crops. thus elimi­
nating the chance that poisonous
lumigants might cling to produce.

But lawyers told potential Investors
its development was too risky, he
said. "One of the factors they cited,
was lIablltty," Dr. Matthews recalled;'
"It was too new, with no precedent to:
follow in a broad area of technology.
They were afraid we might build In a
lIablltty that no one was aware of," In
this case, liability concern was only
one factor; the more general contro­
versy over food irradiation, for exam­
ple, also played a role.

Worry for Unlversltleo
A diUerent kind of chill has been

felt in universities across the country,
according to Howard W. Bremer, pat­
ent counsel for the. University of Wis­
consin at Madison, which last year
devoted about $230 million In private
and FederaL. funds to scientific re­
search. The fear. he said, focuses on
small businesses that want to buy li­
censes to university patents. If such '
companies should be sued, plaintiffs

!\o:

•

tan Institute for Policy Research In
New York, a non-profit,private group
that conducts economic research,
told the conference of the National
Academy of Engineering that the
clash had been engendered by new in­
terpretations of liability law and new
regulatory statutes over the past two
decades. "Under the old regime,
which prevailed In this country for
about. a hundred years, the .regula- ;
tor's charter was that of an exorcist,"
Dr. Huber said.·"He identified estab­
lished hazards and rooted them out
Now the regulator acts as gatekeep­
er, charged with blocking new tech- '
nologies not. known to be safe and
with protecting us,from the ominous
technological unknown,"

T,o many public-mterest groups and
actiVists, this new role for regulators
is good since the technological risks
of modem life are seen as greater

of whether we should license tosmall than in the pas~ Almost everywhere, :
'11" h 1..1; they say, lurk invisible killers, from·

businesses at a, e sa u. . radiation to asbestos. They say trage-
Yet another problem can oceu~, dies such the chemical disaster at

some experts assert, when public d d I
safety regulations create incentives Bhopal, In Ia, an . nue e:ar reactor,
to keep bad technologies In the mar- fire at Chemobyl In the SOvIetUnion
ketplace, hindering innovation. The must be avoided.
reason for thiS, they say, Is that the Rise In Llablllty Suits
adoption of a new, safer technology "U's clearly in thecorporate inter...
Implicitly involves acknowledgment est to limit liability," said Mike John- :
that the previous technology was not son, an analyist for Public Citizen. a •
as safe as possible. comsummer rights organization in l.

Nuclear reactors provide an,~xam- Washington, D.C., founded by Ralph
. pIe of "encouraged infenority, some Nader. uThe principal impact of
experts assert. For Instance, engt- product liability has been to force
neers at the University of Texas In· companies to be more careful In their

. vented a simple and effective solution produets, not to limit innovation.u
for the problem of leaky welds In the Indeed, the number of product 11­
pipes of some reactors. It mvolved a abtllty cases flied In Federal courts,
new welding technique In which for instance has risen to 13554 In
powerful bursts of electricity are dl- 1985 from 1,579 In1975. Although most
rected Into steel pipes that abut OIle cases are settled before trial, the
another, fusing them with extremely; number of jury awards has risen over
strong and u~iform seams. . the past decade, and the cost of UabU..

1 But the idea, ltttleknown outside of.. ity insurance has surged.
, engineering circles, has been Ignored Experts have dlUerlng ideas about
: by the Industry In the three or so what steps if any shouldbe taken to
years stnce it was developed,' . solve the problem. Consumer advo­

; "If you admit you have a solution, cates say that the current system
then the regulatory agencies might, should be kept largely Intact, with the
fo~ce you to, go back ,a~d retrotit," possible addition of special regula..
setd an engmeer familtar .with the tory incentives to hew move safety..
new technique, who spoke on condi- related innovations into the market-
don that his name not beused. place.

Dr. Huber suggested that Federal
Judging Technology • regulatory agencies, not the courts,

According to Dr. Huber, who holds were the right place to weigh risks
a doctorate In engineering from the and benefits of new technologies.
Massachusetts Institute of Tech- "And these agencies- should be en­

, nology and a degree from Harvard couraged to exercise this reaponslbil­
University Law Schoo~ the current Ity through good hindsight, rather
clash of law and science bulladownto than through bad foresight," he said.
a light between technological optl- David G. OWen, professor of law at;
mists and pessimists. . the University of South Carolina, told'

"The technical community usuaDy the National Academy of Engineer­
judges that new technologies are Ing that one Issue will linger no mat­
sater, cheaper and better for the coa- ter what changes take place. "The en­

-sumer," he said "But when yOu shift gineer must now and hereafter give
'Into Federal regulation and the law, proper respect to safety," he said.,
youget suspicion of change, of inm- "The current problems of product 11-:
vaUon, of departures from the status ability law and Insurance will In the
quo. Lawyers tend to, see risks, not: long ron prove manageable for engl-;
benefits. The law is basically hostile neers and enterprises who treatl]
to change and innovatton," safety not as a nuisance, but as an tm-]

Dr. Huber, a fellow of the Manhat-, portant engineering goal- '



MANAGEMENT OF GOVERNMENT-OWNED TECHNOLOGY PRODUCED IN FEDERAL LABORATORIES

The Packard, the Business-Higher Education, and the Energy Research Advisory
Board (ERAB) Reports all recommend sweeping improvements in the way Federal
laboratories and universities cooperate and collaborate with industry. All
reports call for increased transfer of technology resulting from laboratory
efforts. .

It is Commerce's view that enhanced transfer of technology must begin with
establishment of focal points at laboratories with the authority to make "deals"
with industry to fund the continued development of new products and processes
they have evaluated to have commercial potential.

The optimum laboratory authority should include at least the ability to:

* Identify, evaluate, and protect ne~ technologies,

* Promote commercial use of the new technologies laboratories produce,

X Initiate research and develop limited partnerships,

* Seek venture capital,

X Enter into collaborative research projects,

X Establish policies encouraging employee-inventor startups,

X Share royalties with inventors,

X Assess potential conflicts of interest, and

X Grant patent licenses or assign invention'ownership rights as a quid
pro quo for private sector guarantees to develop, participate in, or
contribute cresouces to further development.

To the extent that the Government has some of these authorities, they have
not been delegated to the laboratory management most knowledgeable with the new
technology. The centralization of existing authorities have acted as a sub­
stantial disincentive to optimum technology transfer.
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Publish and perish
The need to make federal labs more

responsive to national needs was out­
lined in a 1983 report by the Packard
Panel, headed by David Packard, co­
founder of Hewlett-Packard Co. and
former deputy secretary of the De­
fense Department. "The national in­
terest demands that the federal labo­
will decide how best to disseminate
internally developed technology. They
can cut their own deals with interested
companies and share the profits. "To
improve technology transfer, the fed­
eral laboratories need clear authority
to do cooperative research and they
need to be able to exercise that author­
ity at the laboratory level," states a
Commerce Department report. Until
recently, such information was rou­
tinely published and available to any­
one - from the United States or
abroad. Now, American companies
will get first crack. The law:
ratories collaborate with universities
and industry to ensure continued ad­
vances in scientific knowledge and its
translation into useful technology,"
the report states.

Although the legislation encourag­
ing such interaction was approved late

• Allows labs to enter into coopera­
tive research agreements with indus­
try, universities and others, and to
negotiate patent licensing agreements
• Directs heads of agencies with large
labs to institute cash award programs
to reward scientific, engineering and
technical personnel •
• Requires agencies to give at least
15% of royalties received from licens­
ing an invention to the inventor and
distribute the balance of any royalties
among its labs
• Creates the Federal Laboratory
Consortium for Technology Transfer
at the National Bureau of Standards.

u.s. companies want
guarantees in the

form of patents

CRITICS CONTEND the Japanese are too aggressive in acquiring U.S. technology

-~-------1

~
:::~ --------=--1' ' ---r-~_ _ ~

~~K.·:"'~· ..;.... t. •.- ~
r .~.' ' , I.~

structural changes that are forcing
companies and countries to pool their
resources."

Nevertheless, new legislation could
change the often asymmetrical nature
of technology transfer. At the very
least, its proponents hope the Federal
Technology Transfer Act of 1986 will
give U.S. companies a beat on foreign
competitors in making the most of
U.S.-developed basic research. At
best, supporters predict this new
method of exploiting technological
breakthroughs will give birth to cre­
ative Silicon Valley-like communities
around many of the labs. "Our eco­
nomic future depends on encouraging
the efficient dissemination of skills
and information within our commu­
nities," says Senator Patrick J. Leahy
(D-Vt.).

Under the new law, national labs

technology transfer legislation goes
against the current trend for compa­
nies from different countries to link
up to share enormous R&D costs. "It
is highly questionable whether this
legislation will help American compa­
nies develop technology out of feder­
ally funded laboratories in the face of

Technology transfer between federally funded labs and
Japanese firms is flowing only one way - Eastward

How Japan Inc. is cashing
in on free U.S. R&D

I
t' s a familiar scene. Japanese sci­
entists tour U.S. laboratories to
visit with their American counter­

parts and share information. In many
cases, however, U.S. industrialists and
government officials argue, the shar­
ing is strictly one-sided. The Japanese,
they contend, often walk off with in­
novative technology- for free - and
offer little in return. "They recognized
early that the u.s. is funding the en­
tire world's basic research," says Nor­
man Latker, director for federal tech­
nology management policy in the U.S.
Department of Commerce's Office of
Productivity, Technology and Innova­
tion.

There is nothing illegal about this.
Information on nonclassified re­
search and development at national
laboratories has been readily avail­
able. So it's no surprise that the Japa­
nese and others have launched con­
certed efforts to cash in for free R&D.
"They would be nuts to pay for re­
search they can get for nothing;' says
one government official. "And the
Japanese are anything but dumb."

What is perhaps more of a surprise
is that few U.S. companies have fol­
lowed suit. Some companies, such as
Harris Corp. and Intel Corp., have
technology transfer agreements with
national laboratories, but U.S. indus­
try in general has kept its distance
from federal labs. One reason might
be that U.S. companies want guaran­
tees in the form of patents before they
will invest heavily to adapt basic re­
search for commercial applications.
Until recently, this has been a difficult
procedure.

Representatives of Japanese firms,
however, point out that there is noth­
ing illegal about picking up technolo­
gy that is in the public domain. "It is a
mistake to single out the Japanese for
cleverly taking technology that is free­
ly available to everybody on a non­
discriminatory basis," says H. Wil­
liam Tanaka, an attorney with the
Washington, D.C., firm Tanaka­
Walders-Rigter, which represents the
Electronic Industry Association of
Japan.

Furthermore, Tanaka contends, the
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kee-trade basis." Stromberg cites, for
example, that Sandia no longer allows
routine visits by foreign scientists un­
less "we are sure they are as good as
ours and that any exchangeof technol­
ogy goes both ways."

Allen of the Commerce Department
points to the lopsided international
scientist exchange programs as one of
the most obvious inequities. "The
Japanese have been able to placea lot
of people in labs here," he says. "But
wehave a hard time placingthem over
there." At the National Institute of
Health, for example, some 397 Japa­
nese scientists were working in U.S.
facilities in fiscal 1985, while only
three U.S. NIH scientists were as­
signed to Japanese labs.

Even without their aggressive at­
tempts to acquire U.S. technology,
industry sources contend, the Japa­
nese have a significant R&D advan­
tage. Even though U.S. R&D spending
has leveled off at about 2.7% of the
gross national product, the Japanese
project that, by 1990, R&D expendi­
tures will rise to 3.2% of GNP.

"We're stagnating at 2.7%, much of
it for the military, While they keep
increasing spending for commercially
exploitable R&D," says Ralph Thom­
son, senior vice president of the
American Electronics Association ..
"Our one remaining competitive ad­
vantage was innovation, but we're
wrqng to believe the Japanese are just
copiers. Their emphasis on commer­
cial R&D has got them to the point
where they are better than the U.S. in
many products."

BUSINESS TRENDS

Lab officials are
learning the benefits

of licensing

Va.) "This asymmetry in the interna­
tional flow of knowledge has real re­
percussions for our country's compet­
itiveness in world markets," says
Rockefeller. "If our cutting-edge tech­
nology is made fully available to our
rival in international trade ... we
stand to lose not only foreign markets
but also jobs and income at home."

It's not that Rockefellerand others
want to totally stop technology ex­
change programs with foreign coun­
tries. Rather, they want to guarantee
that technology swaps are equal. "It's
time we started bartering a little
more," says Robert Stromberg, tech­
nology transfer officer at Sandia Lab­
oratories in New Mexico. "We want a
fair, equal exchange on a tough Yan-

mercial products. But no one denies
that there has been a concerted effort
by aggressive foreign companies (and
country-sponsored initiatives) to ac­
quire technology from America. In
1983,for example, the Japan Econom­
ic Institute reports that the United
States transferred to Japan six times
as much electronics technology and
almost eight times as much machine­
tool technology as it acquired from
Japan.

In all, 70% of Japan's worldwide
technology imports that year came
from the United States, according to
Senator J.D. Rockefeller IV (D-W.

i
SEMICONDUCTOR RESEARCH at Sandia Labs, where scientists no longerallow
routine visits byforeign scientists '

last year, it will be some time before.
the provisions are routinely enforced,
according to Latker. "We're now try­
ing to implement the law," he says.
"But first we have to change a signifi­
cant cultural bias away from the idea
of publishing everything."

It might seem naive to some that
inventions funded by taxpayers were
made equally available to everybody,
but that policyreflects the democratic .
attitude that no individual or compa­
ny should get preferential treatment.
And federal researchers have felt un­
comfortable coming down from their
ivory towers and hooking up with
private companies in commercial ven­
tures. The financial incentives could
help change these attitudes. "It [will
be] interesting to see the response
when the first researcher pulls up in a
red Ferrari," says Joseph Allen, tech­
nology policy liaison in the Com­
merce's Office of Productivity, Tech­
nology and Innovation.

Lab officials are learning the bene­
fits of licensing and cost-sharing ar­
rangements from universities, which
lately have expanded their ties with
industry. Someparticularly aggressive
institutions like Stanford University
and the University of Wisconsin re­
portedly have made more than $5
million a year in profits by licensing
technologyand sharing research costs.

Bycontrast, the U.S. Treasury made
only $2 million on patents in J 985
even though it spent $18 billion - a
third of all R&D spending - at about
400 federal labs. The labs do research
on everything from thin film and op­
toelectronics technology to boll wee­
vils, with the heaviest funding going
to the relatively large labs for weap­
ons, space science and energy re­
search, medicalprograms, and physics
experiments.

The labs, which employ a total of
185,000, including one-sixth of the
country's scientists, have produced
28,000 patents. Only 5% of those pat­
ents have been licensed. "This statis­
tic is a reflection both of the fact that
many government patents have little
or no commercial value and that agen­
cies have made little effort to seek
private sector users for even their
most important commercial inven­
tions," says E. Jonathan Soderstrom,
director oftechnology applications for
Oak Ridge National Laboratory at
Martin Marietta Energy Systems in
Tennessee.

It is difficult to track the evolution
ofbasic research,so there are no clear­
cut examples of U.S. technology that
the Japanese have exploited for com-
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THE LlGHTBULB, THE TIiNSISTOR-NOW THE SUPERCONDUCTOR REVOWTION
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COVER STORY

tists compare the importance of' these
advances in superconductors to the in­
vention of the transistor. But to Jack S.
Kilby, co-inventor of the integrated cir­
cuit, that's an understatement. IfThis is
much broader," he says. "It could im­
pact almost everything."

The normally staid physicists at the
New York meeting apparently agreed.
Like rock music fans waiting to get into
a concert, the crowd began gathering
for what they dubbed the ''Woodstockof
physics" 2'h hours ahead of time. When
the doors opened for a hastily scheduled
7:30 p.m. session on superconductivity,
scientists shoved and jostled each other
for the 1,150 seats. The rest craned to

cal revolution. Because it can conduct
electricity with no power losses to resis­
tance, the tape material promises to
have an enormous technological-and
economic-impact. Such so-called super­
conductors could speed the way to a
quantum leap in both electrical and elec­
tronic technology.

A torrent of developments is pointing
to applications ranging from superfast
computers to trains that float on mag­
netic fields, from less costly power gen­
eration and transmission to fusion ener­
gy. Although it may take 20 years
before the full potential of these labora­
tory discoveries is realized, the economic
impact could be enormous. Some scien-

'OUR LIFE
HIS CHINGED'

W ith the poise of Harry Hondi­
ni, Bertram Batloggireaches
into his coat pocket. Slowly,

he draws out a: piece of flexible green
tape and holds it aloft. There is silence.
Then gasps and exclamations ripple
through the crowd. "I think our life has
changed," says Batlogg, who heads sol­
id-state materials research at AT&T Bell
Laboratories. The 3,500 physicists jam­
ming the ballroom and surrounding han­
ways at the New York Hilton burst into
shouts and applause.

The simple tape that Batlogg bran­
dished at the annual meeting of the
American Physical Society on Mar. 18
was indeed the pennant of a technologi-
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mM Fellow, which frees the company's
· distinguished scientists to pursue pro}
ectsof their own choosing. With the
freedom to 'explore, Miiller took a cue

· from research in the U. S. and France to
examine a 'little-known group of oxides
containing copper and nickeL Normally
insulators, the materials had displayed

·some intriguing metallic properties. So
for nearly three years, Miiller' and his
colleague, J. Georg Bednorz, mixed hun­
dreds of compounds and tested them for

. , signs of superconductivity. In January,
·~2~(2401ll.Nownun:er~sr'f' 1986, they measured superconductivity
~"'c~ gr9"Psr""".':l!~~!'4;;. at a record-breaking 30K in an oxide

• ti°ns 01SU~l1duclivitYst c' ••.. . • • th bari d .
_':_~,mPEmittires:tiqbnven~0rial,:, .:·,·~7~;. conta~g Ian anum, anum! an cop-

t ;.freezerc6uldachiE>~e:'· ;;"';"c; per. Muller, who expected a nse of sev-
, ." . '." , .' . "'" . eral degrees at best, was incredulous.

Bednorz, a former student of Milller's,
: was so excited he wanted to report the
.results iinmediately. But Miiller refused,

;('.rhehistory of superconductor research
islittere<i with unsubstantiated claims
and the tarniShed, reputations of the sci­
entists who made them. Fearful that his
peers would denounce the results, he in-
sisted on additional tests. "I didn't want

·to ridiculize myself," he recalls.
Only after they had confirmed their

::i" (:;Hii findings did Miiller and Bednorz publish
.,':}:';!' a paper. And then many U. S. scientists

, .>"[:" missed the paper when it was published
-284r(9811)IriFebru,.y. 1987, . last April because Muller chose a Ger­
sci~ntislS atlJnive~oll-louSo: ':i man journal not widely read in the U. S.
tonIlUS~tI1ellJl1ftb<;yond.~.: .':; Some who did read it doubted the find­
77K.tempe",tureat'M1!c~:(.;;)j ings. "I just couldn't take the claims se­
semlconduet,oFS,C8Ilbe~I¥.,:,\:: riously," says one physicist who now re­

grets his skepticism.
ntE COLD RUSH. By fall, however, a
handful of research teams was experi­
menting with Muller's compound. In De-
cember, reports discussed at a Boston
scientific meeting created a sensation.
Muller's work had been confirmed by a
Tokyo University research team led by
Shoji Tanaka and another group at the

\""ffi:i'i~i'rig;iilY"''{I University of Houston headed by phys­
ics professor Ching-Wu "Paul' Chu. Im­
mediately, scientists at more than a doz­
en labs, including AT&T, Argonne
National Laboratory, and the University
of California at Berkeley, began experi­
ments on the substance.

It was easy to jump on the research
bandwagon: The promising oxides can
be whipped up in the chemistry lab of
any junior college. Simply grind the
chemicals with a mortar and pestle and
heat them in a furnace. Regrind the re­
sult, press it into pellets, and heat it
again with oxygen. So by the end of
December, researchers at AT&T, the Uni­
versity of Tokyo, the Institute of Phys­
ics, Academia Sinica in Beijing, and the
University of Houston announced they
had cooked up oxides that smashed
Miiller's record. I s

The scientists have been at it ever I ~

since. Chu and his close-knit team of six 1§
:-""""'~2"",.,.,>c"""".",,,,,",~r=,"';"'-"'_'~="'A~ I pushed the temperature of Muller's ox- J ~
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hear from the hallways or watched on
video monitors outside. "I came to see
history," declared one scientist as he' el­
bowed his way to a seat. He wasn't dis­
appointed. More than 50 researchers re­
ported brand-new experimental results.
Several revealed information phoned in
from their laboratories just hours earli-

. er.With only five minutes allotted to
each, the session ran until 3 a.m.

The advances have been a long time
coming. In 1911, Dutch scientist Heike
Onnes first observed that some metals
became superconductive when cooled to
almost absolute zero-s-the point at which
all motion of atoms ceases. That opened
tantalizing prospects for huge markets.
But the only way to get near that ultra­
cold temperature of -459F-or zero on
the Kelvin scale that scientists prefer­
was cooling with costly liquid helium.
CHASING THE GRAIL SO the search began
for materials that would exhibit super­
conductivity at warmer temperatures.
The effort, however, was slow and dis­
couraging. In 1941, scientists discovered
alloys of niobium that became supercon­
ductive at 15K. By 1973 the best super­
conductor operated at 23K-warm
enough to make a few applications, such
as magnets for medical imaging, eco­
nomical, But this was far from the phys­
icists' Holy Grail of "room temperature"
superconductors. Many despaired that
such materials were even possible.

In just the last four months, however,
researchers in the U. S., Europe, Japan,

. and China churned out a stunning set of
discoveries. They created a group of ma­
terials that become superconductors at
temperatures that can be achieved with
inexpensive liquid nitrogen. That made
frigid superconductors red-hot. "It's the
most exciting development in physics for
decades," declares Neil W. Ashcroft, di­
rector of the Laboratory of Atomic &
Solid State Physics at Cornell Universi­
ty. "The pace of discoveries can hardly
be matched." And the dream of room­
temperature materials is no longer un­
thinkable. "We've knocked down barri­
ers and removed our blinders about
what's possible," says Paul A. Fleury,
director of the physical research lab at
AT&T Bell Labs.

Noone, least of all K. Alex Miiller, a
physicist from International Business
Machines Corp.'s Zurich research labora­
tories, expected the barriers to higher­
temperature superconductors tit tumble
so quickly. It was Muller who set off the
current research rush a little more than
a year ago with the discovery of a super-
conducting oxide of copper. Hunched in
a chair during a lull in the New York
meeting, the 59-year-old Miiller seems ill
at ease with the attention he is getting.
"It was so unexpected," he says quietly,
stroking his beard.

Muller holds the prestigious post of

COVERSTQRY
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ISM'S K. ALEX MULLER: HIS DISCOVERIES A
YEAR AGO KICKED OFF THE RESEARCH FRENZY

ing still oilier elements such as 'calcium
and lutetium, they concocteda dozen dif­
ferent oxides that become superconduc-
tors above 90K. .

With so many teams after .the ulti­
mate superconductor and the prizes it
might bring-perhaps even a Nobel­
the tension among key researchers is
becoming almost palpable. At the Physi­
cal Society meeting in New York, the
scientists assiduously noted the dates
when they observed high temperatures,
developed compounds.tor completed oth­
er ground-breaking work. "Everyone is
writing history to make themselves

ide to 52.2K. "But I kuew we wouldu't
go higher unless we found a new materi­
al," Chu says.

So he decided to substitute another
element, called yttrium, for the Iantha­
num in Miiller's oxide. Working with
University of Alabama scientists under
Wu-Maw Kuen, the researchers soon re­
corded signs of superconductivity at a
torrid lOOK in that oxide. "But we came
back the next day, and it had disap­
peared," recalls the 45-year-old Chu. The
researchers began an intense cat-and­
mouse game with the material, trying to
stabilize the superconducting properties
at that high temperature.

The team tested dozens of recipes
with little success, but Chu's optimism'
never flagged. "He always looks on the
bright side," says Pei-Herng Hor, one of
his Taiwanese-born colleagues. By early.]
February the team scored: The research­
ers found a stable compound that was
superconductive at 98K, well above the
temperature at which inexpensive liquid
nitrogen could be used for cooling.
'SCIENCE SUPERSTAR.' Chu kept mum for

~ two weeks, but rumors quickly lifted the
5 veil of secrecy. Researchers at IBM,
~ AT&T, and the University of California at
ffi Berkeley immediately set out to discover
~ the secret ingredient. "Chu ranthe four­
~ minute mile in superconductivity," de­g clares James E. Shirber, manager of-sol­
~ id-state physics at Sandia Nationa1
~ Laboratory. "He broke the barrier to liq­
g uid nitrogen." When the news got out,
~ Chu earned the nickname "Science Su­
~ perstar" from his staff.
S That could prove to be an elusive title.
g Within weeks Tanaka, Z.X. Zhao from
8 the Institute of Physics in Beijing, AT&T,
1> and IBM were pacing Chu. By substitut-<0'-- -'-_-'-__-'- _
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r he'; C;; 'tIli1J.ston 1b;;r.iwij-":: amount of the acaaeinl,,-:Work is aimed ,
aiuiounce<l amajoc 1idVai'ice': :, iitappil""tions of t!leile~, !inowledge,
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no time. Its Ministry offuterriationa!' -; But not ever-jone is satisfied. Ching­
Trade & Industry irilinedi&ely began' 'Wl,l "Paul" Chu, the Unive,rsity of
assembling a cori.j;orti,Ull\, of govel'ri-: " Houston physidst Wh~ is th~ .Ieading
ment, in<i:ustry" and_ uniuersity' rec' , U,S. superconductivity' researcher aj;
searchers.. A,idITI offidald"seribes 'the the moment, thinks more action is
mfuiS!JYi gpal wlii.;~si()~~:,t,<j: ,needed to meet the c9mbined weight of
eJiplllIt)lie ,"fantastic;w:orlif.l!f.,fu!qre' , Japan's governmental,' fuiandal,. and'

. indnStrie&~' , ilfu)sec!"lr, ftejilhateruils' , ; industrial resources.' "We cannot af-

.:ar~\~!4~~~i'~;jj~:~,;: 1~~a::;e,t:: :v:a:~'~~e ;:r;y~::
"t'? have a eoordlnate~:'effort this
, tiiile.:' In between those'standing pat
; ,and'the activists, tiler;, 'are '! lot of
t peo'ple just' lterafilIiingtheir heads.
~, ':M~ybe;:~ sa~oJ1e;~ffici~!,half-joking-

'" "_,. '_n_',",-,-= ,)Y,,,,'what we,ougfittO"do'JS have some
some experts' fear' that tJ>;;, JaPanese: ' kiiu{of' cOnference' to sea what we
ability toorganize their rei"arreh into';," ; ought to d<i"i',:, '-f:::~:"::':~X:; "
progriml With strong commerciaf goals" 'FIRS1' WIDGIl'i.,. BUt 'one, aggressive
could'give them the edge in moving'the :' government 'scien&. ,adnUDistrawr is
research out of the laboratory: ,':' not waiting: James A.-'Ionson, tlie as-

At the moment, declaring a winner 'trophysicfst who neoos the Office of
in thesuperconductivity race is prema- ' Innovative Science 8i Technology. for
ture. But leaders of' the nation's sci- the' Pentagon's Strategic Defense Ini­
ence Establishment marvel at the :,tiative Organization;' is already busy
speed of MIT!'s action. "I wouldn't call. ' formmg his 'own"Corisortium.:H~ has
what they have done 'ominous, but it' " lined'up'an unnamed University, a fed-
certamly, is ~ sign of' intensifying' ag- eral research laboraoory, and a handful"
gr~~siv~hessJ.~J.:,·,_saY~_-:·;'_::~()lall~:;--:.·:W. ,~,xo:f-;_small-,>~mpanie_s~;:'-'IonsoIl's"-consor~

Schmitt, General Electric ,Co.'s chief ,., tium will have a-specific target: vastly
scientist and, ch3irmail,'''f'the, ~atiOlial , " improved space-based infrared sensors

, ,Science'RoW."AddSicartH, 'BOgner,:" ': for detecting enemy rhissiles."My con-

~W1~~~:=;~t~~~~~1!+~~;;t;~~~~~~~:r~~~:~n~
Dlzed' the' "tremendous potel)tlal 0(, <.. lie bi;aten,to' the punch," says Ionson.
supe~ond'uctiVity, whereas the peo~le' .. "I; thifikw:e:~e go.t:to build .the first
in this. country "have been very short-.. WIdget.", cev:' :-'~:,.._~<.
sighted..•.. '-:; .. ,,,_-: -..~. Early prooftIlatifie science can he
HEAD-SCRATCHING. No one government converted into aproductinight; as Ion-
agencY C<jOr,dinates VS,' attempts to son,hopes, be enough tOspur vigorous
exploit the new science. Nor does any- development. But there are..no guaran-
one know pre"isely- how much the U. S. , tees. Even in the basi", s~(ence, the in­
spends on superconductiVity research. "ternational ' competiton is fierce, and
But; the Na,tional Science. Foundation" .' , other nations .are aIready, scrambling
wh(ch funded much,of the, recent'U. S. : hard for products' becaus-e the,potential
research, estiInates that federal' agen- payoffs appear to be.so great. Further­
cies are funneling at least $8 million a' .. more, there' are signs that the time
yea-r to Unlversities: ,,' , from discovery to applieatloh may be

, AmenCaiI :"cientistl!' and industrial- . exceptionally short." ,
ists shale. the assuinptfoli;that, as in SuperconductivitY is_'likely to be a
the pllst; the U. S. system ,doesn't need" " severe test of thehigWy individualistic
a. push from the government to ,llii!>ll' ':' Ameriean sYstem. Even as basic find­
innovative technologies, to market" ,. ingsare still Pouring out of'the labora­
"The discoveries have beeri so spec(8c-,.' .. tories" the stark reality of the competi­
ular that tlie'leve!'o{activity is' enilr-: 'tive, marketplace looms. And lonson's
mollS in~vety 'laboratory in the U: S. embryonic consortium is no match for
witJl: ant capability.in su{ierconductiv- MITI's directed Japanese effort. In this
ij;jrt argues Schmitt. And li'rank Press, case, the U. S. may have to consider

, p,,!,sident of the National Academy of imitating Japan for a change.
Scienc"eS'J_-notes that a surprising By Evert Clark in Washington
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'I chips. An AT&T team that included Ber­
tram Batlogg and ceramist David John­
son used ceramic processing technology
to make its tape and small donut-shaped
magnets. Japan's Fujikura Ltd. and Su­
mitomo Electric Industries Ltd. have
made prototype superconducting wires.

The prospect of high-temperature su­
perconductors shooting out of the lab­
oratory has scientists lusting nearly as
much after potential profits as' scientific
prizes. Just as semiconductor technology ,
created SiliconValley, the new supercon­
ductors may well create an "Oxide Val­
ley." Already, some researchers are talk­
ing about starting' companies. And
Henry Kolm, who left Massachusetts In­
sititute of Technology to found a compa­
ny to develop superconductivity applica­
tions a decade ago, believes the new
oxides will open the door to venture capi­
ta!. "People didn't consider helium prac­
tical," he says. Liquid nitrogen cooling,
however. "is not far from frozen-food
technology."

But just who owns the rights to the
new technology promises to he a major
muddle. The U. S. Patent Office is al­
ready sifting through dozens of applica­
tions on everything from the structure
of oxides to manufacturing processes
and devices, IBM and AT&T both contend
they have claims for broad patent pro­
tection, but "it may be some time before
we find out who has what rights," ad­
mits George Indig; a patent attorney at
AT&T. Observers are predicting messy
shootouts in the courts.

The rush of discoveries also leaves
physicists with someloose ends. For one
thing, they can't fully explain why the
oxides are such superior superconduc­
tors. "It may be several years before we
know what's going on, but there may be
no theoretical limit to how high the tem­
perature can go," says Robert
Schreiffer, a professor at the University
of California at Santa Barbara who won
a Nobel for developing a theory of su­
perconductivity. Indeed, by the time the
New York meeting broke up, labs in the
U. S. and Europe had reported signs of
superconductivity well above lOOK.

Such reports are spurring a frenzy of
activity in Chu's Houston laboratory.
Shoes are scattered under desks, and
jackets and shirts are hung in corners,
as the researchers work around the
clock. The full-sized refrigerator is
crammed with Chinese take-out food.
"When you are No.1, you always have
to work to keep it," says Hor. "You
hardly sleep." And Chu has his sights
clearly on another record-I25K. By
mid-March rumors were circulating that
he might be close. "Will history repeat
itself? Who can tell," says Chu grinning.

By Emily T..Smith in New York. with
Jo Ellen Davis in Houston and bureau
reports
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water, And even with complicated and
very expensive insulation systems, liquid
helium escapes far more rapidly than
liquid nitrogen, which can be protected
with simple plastic-foam insulation,

The idea that it may soon be economi­
cally feasible to put superconductivity to
work in myriad uses is sparking develop­
ment projects at hundreds of companies
worldwide, The payoffs would be enor­
mous. And if room-temperature super­
conductors are ultimately discovered,
the world could be transformed, Such
"hot" materials could provide new tools
for every technology related to electric­
ity, But just the prospect of supercon­
ductivity at liquid-nitrogen temperatures
is enough to excite most industrial
engineers. .

Practical nitrogen-eooled superconduc­
tors could save the utilities_ billions-

business, it will probably be 1990 before
full-fledged products show up, For elec­
trical utilities, it could take 10 to 20
years before the revolutionary new -su­
perconductors make a meaningful im­
pact on power distribution, The chal­
lenge of scaling up lab results "could be
formidable," cautions Paul M, Grant,
manager of magnetics research for In­
ternational Business Machines Corp.
SCOTCH AND WATER. Until now, super­
conductivity has been limited to a few
applications because the materials avail­
able had to be cooled to extraordinarily
frigid temperatures with expensive liq­
uid helium. "Liquid helium costs about
the same as Scotch," says Walter L.
Robb, senior vice-president for corporate
research and development at General
Electric Co, Liquid nitrogen is 107, as
costly-roughly on a par with, bottled

Technologies and products once only dreamed of are suddenly coming within reach

THE NEW WORLD
OF SUPERCONDUCTIVITY

I nexhaustible, cheap energy from fu­
sion, desktop computers as powerful
as todav's number-crunchers, trains

that fly above their rails at airplane
speeds-all suddenly have taken a giant
step closer to reality, But while scien­
tists developing a new breed of "warm"
superconductors are planting the seeds
of an almost Utopian tomorrow, it will
be up to engineers to reap the harvest,

That won't happen overnight. The nov­
el materials that researchers are churn­
ing out in laboratories still have to be
transferred to the factory floor, Signifi­
cant hurdles must be cleared before an
experimental circuit for a supereonduct­
ing computer can be turned into mass­
produced chips, A small sample of wire
is a long way from cables that will span
the nation.

Even in the fleet-footed electronics
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and save enough energy to put 50 or
more power plants in mothballsv Copper
Wires may be the conductor of choice
now, but they lose or lot Of power. The
copper soaks up 5% to 15% of the elec­
tricity flowing through long-haul trans'
mission lines, and still more disappears
in local distribution lines. For Pacific
Gas & Electric Co., these losses amount
to $200 million a year-"plenty of incen­
tive to use a new conductor;" says
Virgil G. Rose, PG&E's vice-president for
operations.

With so much at stake, there has been
interest in developing transmission lines
and power generators even with existing
superconducting teehnology.. Research
began in the late 1960s but eventually
ground to a, halt as the energy crisis
faded and the costof ~oolingwith liquid
helium stayed stubbornly high. One line
was actually bUiltintfieU.S., a 3OQ-ft.·
long test installationat Brookhaven Na­
tiOnal Laboratory. It showed that the
technology could" not compete with a
conventional system unless all the power
needs of a city were fed through one
line to minimize cooling costs, says Carl
H. Rosner; president of Intermagnetics
General Corp. But because of the inher­
ent unreliability of such a system, no
city would dream of putting all of its
watts into one cable. If the new super­
conducting. carriers can be fashioned

CQVERSTORY

-i"

into cable that can stand up to high pow­
er loads and alternating current, 10 Or12
"feeder" lines might be affordable.

Interest in using powerful supercon­
ducting magnets to build high-speed
trains that levitate above their tracks
has also flagged in the U. S., because of
high capital cos~. ']'hat interest.ctoo,
could be reviving. But the eventual
builders of theseso-called maglev trains
are more likely to be in either West Ger­
many or Japan, which have continued to
fund serious research, or Canada, which
still supports a modest effort.

William F. Hayes, a senior research
officer with Canada's National Research
Council and a maglev believer, bubbles
over with anticipation, The new super'
conductors will have "a tremendous im­
pact on maglev," says Hayes. "The ma­
jor problems were refrigerating units
and reliability. All that's eliminated
now." And trains aren't the oftTy vehicles
that could benefit. Hayes predicts that
superconducting motors one-half to one­
third the size of normal motor" will' one
day power ships. They could also help
eliminate urban air pollution by making

. electric cars practical.
America's best shot at exploiting the

new technologyis probably in.electron­
ics. There, superconductivity will usher
in what Sadeg M. Faris calls "the third
age of electronics," -after vacuum tubes

and transistors. Faris worked On super­
conducting microchip devices known as
Josephson junctions at IBM. When Big
Blue decided in 1983, after 14 years of
work, that the technology was a no-go,
Faris left and founded Hypres Inc. In
February, less than four years later,
Hypres unveiled the first system based
on Josephson junctions. Now, Faris as­
serts that Hypres will be the first to
build chips using the new materials, be­
cause "no One else in the world has a
manufacturingline producing JJ chips."
SUPERCHIPS. That distinction isn't likely
to last long. Major electronics compa­
nies, from IBM to Varian Associates, are
racing to explore the new superconduc­
tors. "Guys are working like maniacs,"
says John K Hulm, director of corpo­
rate research at Westinghouse Electric
Corp. "I haven't seen anything like this
in years." Westinghouse wants to use
Josephson junctions, which are up to
1,000 times faster than conventional sili­
con transistors, to build radarsystems it
believes would outperform any now
available. At Varian, a leading maker of
equipment used in semiconductor fabri­
cation, a crash effort is under way to
verify the work on superconducting thin
films being done at nearby Stanford Uni­
versity. Such films could be the starting
point for tomorrow's superchips.

Health care is another area where BU-
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The U.S. government has become the chief obstacle
to American competitiveness in electronics. .

Chip Sense and Nonsense
.....

gratlonforkeytechnicalpersonnel, The al~'
temattve is a real decline in U.S. eompen­
tlveness. We cannot do it a1one.~:

Although the Japanese need to reform
their Increasingly restrictivetaxrates and
monetary policies, Japan is not a problem
for the U.S. It is a supreme and precious.
asset of world capitalism.Notonlydosu­
perb Japanese manufacturers supply the
U.S. with crucial goods and technologies.
but they supplythe U.S. economy with an
indispensable flowofinvestments. Notonly
did Japan save the U.S. economy by tn­
plingautogas mileagewhen OPEC tripled
thepriceofell, Japan also has spurredtre­
mendous creattvity and resourcefulness in
U.S. electronics.

Some analysts believe the Il.S. is be­
coming excessively dependent on Japan
for vital supplies of capital equipment.
This is a minor problem that can be
quickly solved hyIBMandthePentagon.if
they Insist. without wrecking the mterna­
tiooal trade system. But the key Ingredk·
ents in electronics are not.machinery or..
materials, but, ideas and inventions.' TO',·

lackingadviserswhounderstood the tech- lmagtne the-Japanese w1l1 dominate th~;::., .
nologieal complexities. theReaganacmtn- age OflnfonnatiOn,.because they hase the,"
lstration collapsed. purest sthcon and mdustrial gases;,lsllke:

. . . predicting the Canadians willdorninate:'!
Jeopardizing thousands of relationships world literature.becausetheyhavethe tall-.

between U.S. and Japanese electronics est trees -
firms, the administration has made it far .
more difficult for U.S. semiconductor Useful Roles for Government
flrms to penetrate the Japanese market If the government wants something. to
except possibly on the basis of forced . do, there are plentyofusefulroles.It could
quotas. But semiconductors, critical to the begin with a defense education: act .that<
production of end products, can be pur- helps the schools teach math and science..
chased in the long run onlyon a basis of (Opening a DRAMpJant InNorthcaronna;
trust and predictability, wIth 'just-in-time Mitsubishi discovered that it had to use
delivery and fail-safe reliability. By con- graduate students. to perform stattstical­
stantly imposing special export controls qualitycontrolwork doneby line workers
for nonsensical national security concerns .In Japan.) Then the-government could re­
and changing policyfrommonth to month form immigration law to allow admission
In response to utterly spurious emergen- ofworkers tosupportour increasingly gar­
cles, the U.S. govemment has become the gantuan entitlement-state, and technical
chief obstacle to U.S. competitiveness in personnel to man our high-tech and.de­
electronics. fense industrtes. Finally, the government

Herbert Stein on this .page recently couId expend its t!ade powers,d~fending
strippedawaythe layersofillusion and su- U.s. patents,copyrights.andotJ:1er tntellec­
perstition surrounding the theory of the tual propertyagainstASIan nations that let
balance of payments. In a world with their citizens steal it. Tho:> thegovernment
global money markets on line 24 hours a could reward U.S. achievement rather
day, there is no more reason for a trade than.protect U.S. sloth. .
balance between any two countries than ~lt~ rece~t breakthroughs m super~on­
between any two American states or com- ju~tIVIt~, bloengtneering, .computen~e~
panies. The U.S. currently is dominating .::~IP .deslgn, parallelprocessing. andartiti­
world electronics markets because it is fcl- clal intelltgence. weare entenng an era of
lowing a global strategy consistent with ~imitless opportuntttes. .The politicians,
the increasing integration of world infor- ~owever, co.ntl~ue to live In a 19th·cent.u.ry
mation technology. :,og of. terntonal fears and mercantilist

.. rantastes. Peter Drucker tells us, "Don't
Thisme~ns that likeeveryother major solve problems. pursue .opportunttles.:'

n~tion we WIll have to be de'p~ndent on tor- Thatis the supreme message of the day in
eign p!"oducers for manycriticalparts and electronics.
materials. As longas we teach more stu-
dentssexeducation and cooking thanphys- Mr. Gilder is finishing a book on the
ics and calculus, wemustdepend ontmmi- computer industry for Simon & Schuster.

Therefore, the agreement broke down;
In the interests ofU.S. competitiveness, it
had to break down.' Even the variouspro­
visions about tncreaslng' the U.S. share of
the Japanesechlp market became unen­
forceable because of a recession in the
computerindustryand because U.S. com­
panies do not supply. the chips needed by
stUI thriVing Japanese producers of con­
swner electronics.

Meanwhile, the three U.S. semleonduc­
tor companies that may have benefited in
the short run fromthe agreementbegan to
complain ofJapaneae vviolationa." Demo­
cratic politicians, wholacked telling objec­
tions to economic conditions under the
Reagan adminfstratton, began. carping
about the "trade gap." Spurning advice
fromeconomists whocould refutethe mer­
cantilistsuperstitions oftrade balance and

nues are puffed with money-losing com­
modity semiconductors, U.S. production to­
tals, including IBM, are dominated by
more complex and ambitious designs.

Here's the rub. The figures constantly
cited by the semiconductor Industry Asso­
ciationand by U.S. government officials do
notinclude IBM. AT&T and a fewotherbig
in-house producers. Tothe Japanese, these
numbers resemble auto market-share fig­
ures that leave out Toyota and Nissan.

In any case, reacting to a catastrophe
theoryof American semiconductor market
share that leftout IBM, U.S. trade officials
imposed a pricingagreementonJapan. In
an act of stupidity unparalleled since
Smoot-Hawley. the U.S. forced Japan to
more than double the price' orits com­
moditymemories. According to a concept
of "fair market value" apparentlycribbed
from. some primitive East European pric­
ing guide, the Commerce Department de­
clared war on the U.S.· computer indus­
try, effectively excepting IBM. According
to the pact with Japan, U.S. computer
firmswould have to pay twice as muchfor
memory chips as their Japanese competi­
tors that make the chips in-house.

Thecomputer industryis what the con­
test is all about. TheJapanese donotmake
chips for their health; theymake them for
their computers and other electronic prod­
ucts. Toattack the u.g. computer industry
in order to save the U.S. semiconductor in­
dusty is simplycrazy. Obviously, the U.S.
computer firms rushed to circumvent the
agreement any way they could. resorting
to the gray market andKorea,and making
plans to move manufacture of U.S. com­
puters offshore as fast as possible.

ing memory in a typical personal com­
puter to be put on ~ne chip.) Most sig­
nificant of all. IBM probably became the
\V9rld leader in the technology. Today. in
Essex Junction, vt .• It is pioneering the
producUon of very fast one-megabit chIps
on, eight-inch wafers (increasing the chip
yieldnearly40% over-Japan'sbestsix-inch
wafers), and at the recent International
saUd States Circuits: Conference; IBM in­
troduced.an impressively manufacturable
4'-megabit design. The company thus Is
poised to reenter mass production of basic
chipsshould that bestrategicallydesirable

)0 the future.
Because IBM decided not to mass pro­

duce64Kor 256K DRAMs, the company­
and the U.S.-may have increased its lead
insem1cqnductor technology over the past
four years. While the Japanese chip reve-

~'I}"JO~AJi;'THURSDAY •.APRIL 2. 1987

By GEORcE. GILDER
TIlIII' Is elM economle. tandseape. that .

stanl!I. at Malcolm.·Baldrige· through his
window at.the commerce Department:
TheiU.S. has created 1Um1l11on Jobsever.
the·past five yeara wlthrlslng per capita
incomes.We have beenmcreastng employ,~<
mentfar__ faster than.any-other major m:-:\.
dustrlalcountry.including Japan. Wehave
enjoyed the second-longest;: economic' re-.
covery of the postwar: period. -

In 1986.U.S.com~leSproducedsome·
U88biUlon of electronicsgoods, morethan
twice that producedln altofAsla. Ameri~

can companies: hold about70%' ofthe world
computermarket andproduce about 57%
of the world's semiconductors when you
consider the huge output for in-house use
at a handful of major U.S. firms. Value
added in the computerindustry is shifting
toward small computers that are now
about 90 times more cost effective than
mainframes andtoward. software. The U.S.
lead-isJargest tn desk-top computers. and
over the,past decade we have: increased
our market share in software from under
two-thirds to more than three-quarters.

For the past fiveyears the U.S. has en­
joyed a surge of microchip imports from
Japan. "Ihe resulting trade gap resulted
chiefly from a key strategic decision by
the world's largest chip maker, ffiM,
which produced about S3 billion of ad­
vanced semiconductors in 1986; Faced with
an unexpectedly large but unpredictable
market for its personal computers, IBM
resolved to import huge volumes of basic
memorychips from Japan rather than in­
vest in special plants to build these com­
modity items in the U.S.
Driving Down the Prices

The ffiM decision was a brilliant sue­
cess. The Japanese ..plus Texas Instru­
ments' Miha facUtty produced huge vol­
umes of chips and Within twoyears drove
down the prtcefrom about$8to around 50

I c-ents for 64K Dynamic Random Access'
r Memories; then they proceeded to launch

production of256K (fourtimesthememory
capacity) and one megabit (four times
again the memory) generations. Since
memory chips constitute about a third of
the manufacturing cost of personal corn­
puters, the Japanese chips allowed ffiM
and other U.S. firms to drive the price of.
computers to new lows and expand the
market at a pace of about 30% a year.

Nonetheless, the U~S. didnotfallbehind
in memory-chip technology. According to
McKinsey & Co., Texas Instruments be­
came the most profitable semiconductor
producer in Japan and introduced a proto­
type s-megabltDRAM at about the same
time as the Japanese producers. (The 4­
megabitdesign would permit all the work-

For Many Criminals, Incarceration Is Not the Answer
By LATI.QUE A. JA)IEL

Prisons are burstingat the Seams, New
York and other states are spending mil­
lions to expandexisting facilities andbuild
new ones. The numberof menand women
being put in cells each month far exceeds
thenumberreleased. Butneed thisbedone
in order to maintain public safety? ~

State prisons. for both moral and eco­
nomic reasons, shouldhouse notmarginal,
nonviolent criminals,but only those felons
who pose a genuine threat to the commu­
nity.Theevidence in New York, at least, is
that a Wider net is being cast.

Notall of these felons should have gone
to prison,and many ofthem would be bet-
flo,. "U in ,."mm".,;*" ""h"hH;t"th'''' nrn_

fined totalsa staggering$468 million. Take
the annual cost of confinement for each
prisoner (a figure identified by both the
New York studies as $26,000 a person) and
multiply it by 4,680 and you come up with
an additional $121.7 million a year.

(Some might argue that a home bur­
glar, armedor not,is the sort ofperson so­
cietywould wantconfined. Even removing
all burglars from the total above and cut·
ting the numberof inmates to be released
to 6%, however, would still permit a sav­
ing in New York state alone of $234 mil­
lion in construction costs and $60.8 million
a year in 'confinement costs.I

B~t there is a more important noneco-
.. " .....,,., .. ~ ..~~~ ~.,~ "._,_~_:,,'_~, <~.,.~~ <"1",,,"

tence of prisons, some crtminologists be·
lieve time in prison tends to increase the
level of violence perpetrated by a repeat
offender and increases his propensity. to
commit criminal acts. The number of in­
mates who undergo markedcharacter im­
provement during imprisonment is low;
this is borne outby recentstudies ofrecidi­
vism rates among released criminals.

Younger inmatesoften have committed
suchcrimes as car theft and possession of
stolenproperty. In somecases, beingsent
to prisonserves to deter young criminals
fromcommitting new, moresevere crimes
upon release. However, in an alarming
numberof instances, prisonIs a graduate
_'""h",,1 .,."1< "I"".......",." h., ...""""" " ..1.,.,1

Those who would have us believe that
the best, if notonly, response to crimeis to
"get tough" onall criminalsought to con­
sider that according to the Bureauof Jus­
tice stcnsucs. at least 20% of aJlinmates
in New York state are released within
three years, andmore than 90% of an pris­
oners return to the communities in which
they lived before incarceration, and often
this means returningto the community in
which they committed their original
crimes.

One would hope that citizens would pre­
fer to have nonviolent criminals-who will
comeback to their comrnuntttes and share
their schools and work places- puntshed in
...............",. .h~t ,;';11 ..ni .. f" ..,.n ..n""",,+ r,.,~ ,.....
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The Rise and Fan of the Blue-Collar Worker

Drucker on Management

There has been labor militancy in only one developed
country: Canada. Elsewhere there is much bitterness among
therank and file, But it is thebitterness of resignation.

spread in the past 40 years of two Ameli- anything. below the natural rate and con-
can inventions (ordiscoveries), "training" stitutes virtual "full employment." "Hid-
and."management." In a complete rever- den unemployment" -that is, people who
sal of all that economic historyand tfieory have givenup looking for a job-is very
had .taught, these two methods enable a, bigin union propaganda butprobably quite
countrywith the labor costsot-an"under- scarce outside of 'it.. A larger proportion
developed" economy tcattam, within a of American adults than.ever before in
very short period, the productivity. of a peacetime. history-almost two-thirds-as
fully "developed" one. in the labor force and working. Oneexpla-

The first. to: understand this were the nation for the low unemploymentrates is
Japanese after.world War n: By now ev- surely that American workers are singu-
erybody does-the .South Koreans, for in: larly adaptable.and mobila-farmore so
stance" or the B~lians..The. most:tellIng than anyon~ would have thought possible.
example. are th~· ~'maqu11ad0ras," . the But, equallY'.significant, blue-collar labor
plants on the Mexican side of the. U.S,; In manufacturing may also have already
Mexican border,whereuriskilled an.-d often· shtunk to a pointwhere ItonJymarginally
illiterate people producedatipr-in~ns1ve', affects total employment and unernploy­
parts and goods :.for thelJ.S; market.' It ment rates, consumer spe.nding, purchas-
takes three yearsat most-fora maqulla- ingpower and the economy as a whole.
dora to attain,the:labor productivity of- a Thiswould mean tha.~ we-should stop look-
well-run Amencair:Or Japanese plant even lngat manufacturlng emptoymentas the'
In turning onthighly sophtsticated prod· .. economy's bellwether and should look at
ucts-sand-tt pays workers less than $2 an manufacturingoutput instead: as longas .
hour. - . . ... . ., its volumeconUnues to rise, the Industrial

Thts means that manufacturing Indus· economy is healthy almost regardless of
try In developed countries cansuivtveonly employment
if itshlfts from beinglabor-tntenslve to be- Equally novel IS the behavior of wage
lng knowledge,ihtenstve. Machine opera- costsIn the U.S. That unions give Prklrlty
torsgetttnghighwagesfordoing unskilled, to the maintenance of nominal wages
repetitive. work are being replaced by rather than accept lower wage rates to
knowledge-workers getting highwages for gain higher empJoyment has been one of
designing, controlling and servicing pro- the axioms of modern economics. It still
cess and product, or for managing infor- holda. in Europe. But America's umms
mation. This shift also fits in with demo- have shown an amazing willingness to
graphics.In everydeveloped countrymore make sizable concessionson wages.... and
and more young people, and especially evenon work.rules-etc prevent plant ctos­
young males, stayin school beyond the Ings and massive layoffs. fn the U.S.. at
secondary- level'and are no longer avail- least. the principal csst-rigIdity inhibiting
able forblue-conar Jobs.evenforwell-pay- the "self-correction" of a market economy
ing ones.· . . surelyno longerliesInwagecosts (aseec-

Theseare changes-so sharp and sosud· ndmlcs hasassumed. since Keynes) but in
den as, for once,to deserve being called the cost of government. ,
"revolutionary." vet their impact is dif- Every labor economist and every labor

By P~"ER F. DRUCKER
Whether high-paying jobs are growing

or decUning in the American economy is
being hotly debated. But as important as
the numbers is the fact that the new high­
paying jobs are"not where the old ones
used to be.

For 30 years. from the end of World
War II to the rmd-iems. high-paying jobs
in all developed countries were concen­
trated in unskilled blue-collar work. Now a
majority of the new high-paying jobs are in
knowledge work: technicians.. protes­
slonals,specialistsof all kinds•.managers,
The qualincatton for the high·paying jobs
of20 yearsago was a union card.Now it is
formal schooling. The long and steep rise
of the "working man"-in numbers, .tnsc­
cial standing,in income-has turned over­
night Into.fast decline.

There is no parallel in history to the
rise of the working man in.the developed
countries duringthiscentury. Eightyyears <

ago American blue-collar workers, toiling
sa hoursa week, made$250a year at most,
or one·thlrd the price of that "low-priced
miracle," HenryFord's Model T. Andthey
had no "fringes," no seniority, no unem­
ployment insurance.. no Social Se«:urity, no
paid holidays"no overtime, no penstoa-,
nothing but a cash wage of less than one
dollar a day. Today'semployed blue-collar
worker in'a untonized mass-productlon in­
dustry (steel, automotive, electrical rna­
chinery,.paper, rubber, petroleum) work­
ing40 hours a week earns about $50,000 a
year-half Incash wages, half In benefits.
Even after taxes, this equals seven or
eight new, small cars, such as the South
Korean Excel" or 25, times, the worker's
1901 real.income(if food were used as the
yardstick', the increase' wonid be even
larger). And the rise in social standing,
andespecially in political power, has been
greater sttll. .

Society's StepchlIdrlm
And now it is suddenly allover. There

also is no parallel in hIstoryto the abrupt
declineofthe blue-collar workerduringthe
past 15years. As a proportion afthe work­
ingpopulation, blue-collar workersin man.
ufacturtng have already decreased to less

i than a fifth of the AmeriCan labor force
! from ~Jhan a thlrd.By theyear 2010­
! less th8ll<2Ilyears away-they will consti·
I tute no lil'Iler a proporlton of the labor
I' force 'of every ,deveJoped countr);"than
i farmers do today-that 18', .a 20th of the
, total,Thedecline will begreatestprecisely
! where the hlghest,pald jobs are. Blue·col·
I lar automobile employment In the U.S..' 15

or 20 years hence, will hardly; be more
than half of what it now is, even,if there
are no imports at all-cand tautomobile
blue-collar employment Is already down
40% from its peak, less than 10years ago.
No wonder the unions do not regard the
fast growthnf hlgh·paylng knowledge jobs
as a compensatton forthesteadydecline In
the numbers. power, prestige and Income
of their constituents~.Yesterday's bfue-col­
lar workers in manufacturing, were sod-

ety's darlings: they are fast becoming
stepchildren.

This transformation was not causedby
a decline in production. U.S. manufactur­
ing output is steadily expanding. growlng
as fast as grossnational productor a little
faster. The decline of the blue-collar
worker is not a matter of "competitive­
ness," of "government policies," of the
"businesscycle," or evenof"imports." It
is structural' and irreversible.

There are two major. causes. First is
the steady shift from 'labor-intensive to
knowledge-intensive industries-e.g., a
drop in pourtngsteel and a steady rise in
makingpharmaceuticals. All thegrowth in
U.S. manufacturing outputIn the past two
decades-and it has about doubled-has
been. in knowledge-intensive industries.
Equally important is the world-wide

ferent.from what everyone expected, and
different also fromwhat economic and pc..
llttcal theory had taught.

This appliesparticularlyto U.S. unem­
ployment. In Britain and Western Europe
the decline in blue-collar jobs in manufac­
turing has indeed, as untons predicted, re­
sulted in stubborn unemployment. But In
the U.S; the decline has had marginal ef­
tectsat most. Even the massive job losses
in the steel andautomotive industries have
barely left a trace in national unemploy­
ment rates. To be sure, the current 61.fl:%
unemployment rate forbothadultmenand
adult women is probably somewhat above
the rate of "natural unemployment" (the
rate needed for normal job changes) -but
notby much,considering, theagestructure
of the working population. And the 4%%
unemployment rate formarrted men is, if

leader would have expected the decline of
the blue-collar worker to lead to "labor
mllttancy" on a grand scale..Some politi­
ciansstill expectit-for instance, the Rev.
Jesse Jackson in the U.S., the "Militants"
in the BritishLabor Party and the "Radi­
cals" among the German Social Demo­
crats. Butso far there has been tabor rom­
tancy in onlyonedeveloped country: Can­
ada. Elsewhere there Is much bitterness
amongthe rank and file. But iUs the bit­
ternessof resignation. of impotence rather
than of rebellion. In away, the blue-collar
worker has conceded defeat.

And this may underlie the most star­
tling,andleast expected, development: tht!.
political one.It is a:lmost an axiomof poIr.:.
tics that a.major interest group actually
increasesits political clout for a longtime
after it has begun to lose numbers or in­
come. Its members join ranks, learn to
hang together lest they hang separately,
and increasingly act and vote in concert.
The way in which farmers in every devel·
oped country have maintained political
power and Increased their. subsidies. de­
spite their rapid decline in.numbers since
World War.II. is a good example.
Political Strength ~roded

But though it is only10or 15years since
the decline of the blue-collar workers first
began, their political strengthhas already
beengreatly eroded.In the midstofWorld
War II, John L. Lewis Ofthe United MIne
Workers, defied the country'smostpopular
president-and won. Thirtyyears later, an­
other coal miners' Jt~ader-this Ume in
Britain-forced a prtme mlmsterto resl2'h.
But In '1981 President Reagan broke ilit
powerful and deeply entrenched air traffle
controJlers umon: and.a few'years later
BrlttshPrIme MInisterMargaret~her
brokethe unIon that haddriven her prede­
cessor Into political exile, And'both Pres>
dentReaganand Prime MinisterThatcher
hadnverwhelming popular support. Thela­
b9r vote may stUJ be .needed for a "pro
gressive'··candidate to.be nominated. But
then~Jil the election, labor's endorsement
hasbecomea near-guarantee of defeat, as
shown by'WalterMondale's debaclein the
U.S. presidential election of 1986, by the
German election this January and by nu­
merous British by.electiQIIS'

In Uttle more. than;.·~€decade:.before
World war I, the hluo;cdllar worker rose
fromimpoteilce to become a dominant eco
nomic and- social power in Western Eu
rope, andhisparty the largestsipgle politi
cal factor. TheU.S. followed suit 10 year.
later. This transfonned the economy, thl
societyand the poUtics ofevery develope<
country, transcendingeventwoworldwar:
and tyrannies beyond precedent. Wha
then wnl. the decline of the blue'colla
worker-and its counterpoint, the rise 0
the knowledge-worker-mean fot the res
of this century and th~ next one?

Mr. Drucker is Clarke professor of sc
cial sciences at the Claremont· GraduRI
SchooL
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Publish and perish
The need to make federal labs more

responsive to national needs was out­
lined in a 1983 report by the Packard
Panel, headed by David Packard, co­
founder of Hewlett-Packard Co. and
former deputy secretary of the De­
fense Department. "The national in­
terest demands that the federal labo­
will decide how best to disseminate
internally developed technology, They
can cut their own deals with interested
companies and share the profits. "To
improve technology transfer, the fed­
eral laboratories need clear authority
to do cooperative research and they
need to be able to exercise that author­
ity at the laboratory level." states a
Commerce Department report. Until
recently. such information was rou­
tinely published and available to any­
one - from the United States or
abroad. Now, American companies
will get first crack. The law:
ratories collaborate with universities
and industry to ensure continued ad­
vances in scientific knowledge and its
translation into useful technology,"
the report states. .

Although the legislation encourag­
ing such interaction was approved late

• Allows labs to enter into coopera­
tive research agreements with indus- .
try. universities and others, and to
negotiate patent licensing agreements
• Directs heads of agencies with large
labs to institute cash award programs
to reward scientific, engineering and
technical personnel '
• Requires agencies to give at least
15% of royalties received from licens­
ing an invention to the inventor and
distribute the balance of any royalties
among its labs
• Creates the Federal Laboratory
Consortium for Technology Transfer
at the National Bureau of Standards.

U.S. companies want
guarantees in the

form of patents

I
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CRI,TICS CONTEND the Japanese are'too aggressive in acquiring ,~.S. technology

structural changes that are forcing
companies and countries to pool their
resources,"

Nevertheless, new legislation could
change the often asymmetrical nature
of technology transfer. At the very
least. its proponents hope the Federal
Technology Transfer Act of 1986 will
give U.S. companies a beat on foreign
competitors in making the most of
U.S.-developed basic research. At
best. supporters predict this new
method of exploiting technological
breakthroughs will give birth to cre­
ative Silicon Valley-like communities.
around many of the labs. "Our eco­
nomic future depends on encouraging
the effieient dissemination of skills
and information within our commu­
nities," says Senator Patrick J. Leahy
(D-Vt.).

Under the new law. national labs

technology transfer legislation goes
against the current trend for compa­
nies from different countries to link
up to share enormous R&D costs. "It
is highly questionable whether this
legislation will help American compa­
nies develop technology out of feder­
ally funded laboratories in the face of

Technology transfer between federally funded labs and
Japanese firms is flowing only one way - Eastward

I t's a familiar scene. Japanese sci­
entists tour U.S. laboratories to
visit with their American counter­

parts and share information. In many
cases, however, u.s. industrialists and
government officials argue. the shar­
ing is strictly one-sided. The Japanese,
they contend. often walk off with in­
novative technology - for free - and
offer little in return. "They recognized
early that the U.S. is funding the en­
tire world's basic research." says Nor­
man Latker, director for federal tech­
nology management policy in the U.S.
Department of Commerce's Office of
Productivity, Technologyand Innova­
tion..

There is nothing illegal about this.
Information on nonclassified re­
search and development at national
laboratories has been readily avail­
able. So it's no surprise that the Japa­
nese and others have launched con­
certed efforts to cash in for free R&D.
"They would be nuts to pay for re­
search they can get for nothing." says
one government official. "And the
Japanese are anything but dumb."

What is perhaps more of a surprise
is that few U.S. companies have fol­
lowed suit. Some companies, such as
Harris Corp. and Intel Corp.• have
technology transfer agreements with
national laboratories. but U.S. indus­
try in general has kept its distance
from federal labs. One reason might
be that U.S. companies want guaran­
tees in the form of patents before they
will invest heavily to adapt basic re­
search for commercial applications.
Until recently, this has been a difficult
procedure.

Representatives of Japanese firms,
however. point out that there is noth­
ing illegal about picking up technolo­
gy that is in the public domain. "It is a
mistake to single out the Japanese for
cleverly taking technology that is free­
ly available to everybody on a non­
discriminatory basis," says H. Wil­
liam Tanaka, an attorney with. the
Washington. D.C.. firm Tanaka­
Walders-Rigter. which represents the
Electronic Industry Association of
Japan.

Furthermore, Tanaka contends. the

i How Japan Inc. is cashing
in on free U.S. R&D
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kee-trade basis." Stromberg cites, for
example, that Sandia no longer allows
routine visits by foreign scientists un­
less "we are sure they are as good as
ours and that any exchangeoftechnol­
ogy goes both ways."

Allen of the Commerce Department
points to the lopsided international
scientist exchange programs as one of
the most obvious inequities. "The
Japanese have been able to place a lot
of people in labs here," he says. "But
wehave a hard time placingthem over
there." At the National Institute of
Health, for example, some 397 Japa­
nese scientists were working in U.S.
facilities in fiscal 1985, While only
three U.S. NIH scientists were as­
signed to Japanese labs.

Even without their aggressive at­
tempts to acquire U.S. technology,
industry sources contend, the Japa­
nese have a significant R&D advan­
tage. Even though U.S. R&D spending
has leveled off at about 2.7% of the
gross national product, the Japanese
project that, by 1990, R&D expendi­
tures will rise to 3.2% of GNP.

"We're stagnating at 2.7%, much of
it for the military, while they keep
increasing spending for commercially
exploitable R&D," says Ralph Thom­
son, senior vice president of the
American Electronics Association.

··..Our one remaining competitive ad­
vantage was innovation, but we're
wrong to believe the Japanese are just
copiers. Their emphasis on commer­
cial R&D has got them to the point
where they are better than the U.S. in
many products."

Lab officials are
learning the benefits

of licensing

mercial products. But no one denies
that there has been a concerted effort
by aggressive foreign companies (and
country-sponsored initiatives) to ac­
quire technology from America. In
1983,for example, the Japan Econom­
ic Institute reports that the United
States transferred to Japan six times
as much electronics technology and
almost eight times as much machine­
tool technology as it acquired from
Japan. .

In all, 70% of Japan's worldwide
technology imports that year came
from the United States, according to
Senator J.D. Rockefeller IV (D-W.

SEMICONDUCTOR RESEARCH at Sandia Labs, Where scientistsno lOnger ellow
routine visits by foreign scientists .

Va.) "This asymmetry in the interna­
tional flow of knowledge has real re­
percussions for our country's compet­
itiveness in world markets," says
Rockefeller. "Ifour cutting-edge tech­
nology is made fully available to our
rival in international trade ... we
stand to lose not only foreign markets
but also jobs and income at home."

It's not that Rockefellerand others
want to totally stop technology ex­
.change programs with foreign. coun­
tries. Rather, they want to guarantee
that technology swaps are equal. ..It's
time we started bartering a little
more," says Robert Stromberg, tech­
nology transfer officer at Sandia lab­
oratories in New Mexico. "We want a
fair, equal exchange on a tough Yan-

BUSINESS TRENDS
last year, it will be some time before .•
the provisions are routinely enforced,
according to Latker, "We're now try- 11
ing to implement the law," he says.
"But first we have to change a signifi­
cant cultural bias away from the idea
of publishing everything."

/t might seem naive to some that
inventions funded by taxpayers were
made equally available to everybody,
but that policy reflects the democratic
attitude that no individual or compa­
ny should get preferential treatment.
And federal researchers have felt un­
comfortable coming down from their
ivory towers and hooking up with
private companies in commercial ven­
tures. The financial incentives could
help change these attitudes. "It [will
beI interesting to see the response
when the first researcher pulls up in a
red Ferrari," says Joseph Allen, tech­
nology policy liaison in the Com­
merce's Office of Productivity, Tech­
nology and Innovation.

Lab officials are learning the bene­
fits of licensing and cost-sharing ar­
rangements from universities, which
lately have expanded their ties with
industry. Some particularly aggressive
institutions like Stanford University
and the University of Wisconsin re­
portedly have made more than $5
million a year in profits by licensing
technology and Sharing research costs.

Bycontrast, the U.S. Treasury made
only $2 million on patents in 1985
even though it spent $18 billion - a
third of all R&D spending - at about
400 federal labs. The labs do research
on everything from thin film and op­
toelectronics technology to boll wee­
vils, with the heaviest funding going
to the relatively large labs for weap­
ons, space science and energy re­
search, medical programs, and physics
experiments.

The labs, which employ a total of
185,000, including one-sixth of the
country's scientists, have produced
28,000 patents. Only 5%of those pat­
ents have been licensed. "This statis­
tic is a reflection both of the fact that
many government patents have little
or no commercial value and that agen­
cies have made little effort to seek
private sector users for even their
most important commercial inven­
tions," says E. Jonathan Soderstrom,
director ()f technologyapplications for
Oak Ridge National Laboratory at
Martin Marietta Energy Systems in
Tennessee.

It is difficult to track the evolution
ofbasic research, so there are no clear­
cut examples of U.S. technology that
the Japanese have exploited for com-
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at home designing computers and pro­
gramming them. So it paid for a new lab
at the University of Manchester Institute
of~enceamlTecbnology.-Plessey'. sci­
entists helped design thec:urriculum;
soon other firms joined in supporting the
new course, which bas been swamped
with applU:ants•

detect the Aids virus rather well; but the
university will not license its idea until it
has an idea how much money the buyer
will make out of it, so that it can pitch for
a good price.

Although most of the research financed
by big industrial companies is long-term,
ICI is in addition now using Manchester's
chemistry department to speed up its
search for products using liquid crystals to
sell to the electronics industry. It is look­
ing for fast results, not blue-sky research.

For a long time companies have fi·
nanced chairs or paid for fancy buildings
out of a vague sense of corporate civic
responsibility, Now they are getting more
practical in their links. Plessey wanted a
supply of graduates who would be equally

/, tl.,':r w/;t4-iIt 'fj (J
f Iv S' f., J - wit ( It-e-,

~~.~~

gn- -

Vi!
f:r(p{(ltc,l (3~ _

IJtflV,l/if;j.. .4)€/! J/c. .(~:y;",(ry
'~rr,., 'rf . fJ 7Jz",W)./U Q. a.

'........ '-- d/,;!G.. ;;;
70 ~R, . /0 wP/ r1'~j)

NJ;Jbvevf;~/ 9{'q1C

..,-~--

~

I

~--- ---...-

I K!#!w~ftJ~
r#~

I

been showing off what they can offer ani!
the ways they are prepared to link with
industry. No university today seems to be
without an industrial liaison officer.
There are now 26 campus science parks
around Britain, housing 380 companies.

This increasing supply means that com­
panies face a huyer's market for fairly
ordinary research not needing rare talent.
But the universities are not a pushover.
Some, such as Manchester, have formed
their own companies to handle licensing
of patents and to nurture small businesses
based on ideas developed in their labs.
Nor are universities always ready to sell
their intellectual property to the first
buyer who comes along. Manchester is
silting on a valuable innovation that can

·-....,.-...":"·lF~·..-·......,.,.-....- ~~ -'--"",,~-._-~.

Each year Britain's universities spend
about £2 billion and tum out 76,000
graduates. Of these, 33,000 have studied
vocational subjects such as science, engi­
neering, technology or management. Yet
unease persists that somehow British in­
dustry fails to capitalise on the treasures
of scientific knowledge that lie buried On
campuses. Government tightens the fi­
nancial squeeze onuniversities and hopes
that somehow the private sector will plug
the gap: the theory is that this should not
only save public money, but make univer­
sity research more "relevant"; to the
needs of industry, that is.

Big British companies think otherwise.
They reckon it is unrealistic to expect the
private sector to put up enough money to
replace what. is no longer forthcoming
from government, either through the
University Grants Committee (which
pays salaries and overheads) or the reo
search counCIls (which finance specific
research work). Last week ICI'S chair­
man, Sir John Harvey-Jones, accused
politicians of "living in dreamland" if
they thought that would happen.

In the main, British industry wants
universities to carry on developing new
scientific knowledge and turning out well­
trained minds, rather than being forced to
become' academic annexes to corporate
research labs. For their part, the universi­
ties fear that the more money they get
from industry the less they will get from
government. That has been the fate of
Salford University, in Lancashire, which
pioneered industry links and financing,
only to have the slate tourniquet tight­
ened to the point where it has to charge
high fees for its services to industry.

Yet industry and universities are grow­
ing closer in down-to-earth ways, partly
spurred by the government's tight-fisted­
ness. In 1981-82, companies spent £26m
on university research. By 1984-85 that
had grown to £47m. The 1985-86 figure
looks like turning out around £7Om, and
the current year is expected to see anoth­
er 50% rise to about £100m.

There is more to thisnewtogetherness
than motley. The universities are now
hustling companies for business, At the
Techmart (new technology) exhibition at
the National Exhibition Centre near Bir·
mingham this week, 33 universities have
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Brain gain
Business and universities
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Semiconductors ~

Cheaper than sapphire I
The more chips shrink, the more their
switches interfere with each other. Strong
electric currents are prone to leak from
one part of the circuit to another through
the silicon base in which the circuits are
etched. Chips in space are especially at
risk because they are exposed to cosmic
rays that do not penetrate the atmo­
sphere; on a chip they cause havoc by
making electrons jump between parts of
the circuit. A burst of electromagnetic
radiation from a nuclear explosion has the
same effect.

Protecting chips from radiation and
cross-talk is not hard, but it is expensive.
One way to produce ","pslllat are .in tbe
jargon, tad-hard, is 10 create an insulating
layer just beneath the surface of the
silicon. a process k.nown as silicon-on ..
insulator, A slab ohapphire works well
as the insulator. but silicon dioxide. bet­
ter known as sand, tends to be cheaper.
Simply heating a piece of silicon in oxy­
gen will produce the oxide. The snall is
that oxide is formed on the surface of the
silicon and not below it. where the insu­
lating layer is required.

TIle answer is to inject oxygen ions
(atoms that are electrically charged and
accelerated into a beam) under the sur­
face of the silicon to form the oxide layer.
A British team reckons it has put together

a commercial oxygen-implantation pro­
cess with a prototype machine called mas
100. 11 was jointly developed by VG
Semicon of East Grinstead, Surrey, and
the Culham and Harwell laboratories of
the Atomic Energy Authority.

oxis produces silicon-on-insulator wa­
fers. the standard silicon discs 00 which
hundreds of individual chips are made in
8 conventional manner. The machine is
designed automatically to produce 800-
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Toughening up chlpa I
1l1E ECONOMISTNOVEMBER 151~ i

2,000 four-inch wafers a week-about the
whole of theworld's productionof buried
oxide wafers two years ago. Its nearest
competitor makes SOll wafers a week.

Increasing the power of tbe ion beam is
the key_Conventional ion-implanters
produce a beam with a current up to 10
milliamps. The OXIS machine produces a
beam of 100 milliamps with an energy or
200 kilovolts. The effect of the bigger
beam is to drive oxygen ions more effi­
ciently into the silicon. The wafers are
processed in a vacuum at 400-75O'C.
which maintains tbe crystal structure at
the surface of the silicon. An automated
handling system is used to load and un­
load wafers from cassettes, which are
sealed to provide the ultra-clean condi­
tions needed to keep out any impurities.

Batches of more than100 wafers can be
processed at a time. DrSteve Moffatt. !be
system manager. estimates that a 5 mil­
liamp implanter would produce 100 milli­
metre wafers at a cost of S570 each •
compared with an OXIS cost of S58 (in­
cluding SIS for the untreated wafer to
begin with). That, says Dr Moffatt. works
out a few cents per chip to provide silicon­
on-insulator. Costs could faU further. The
team is already looking to tum up the
power to 200 milliamps, which would
reduce the cost to S28 a wafer.

THE ECONOMISTNOYEMBER 161.
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Scientists will be set free to sell their jnY~ntions
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Museum-land's orphan finds a home

T H E GOVERN:-'1£NT'S monopoly on
inventions at, British universities

and publicly-funded research establish­
ments seem set to end. In mid-Febr-uary

'the Prime Minister should approve a
plan b~: Sir Keith Joseph, the Education
Secretary. to scrap the role of the British
Technology Group (B'I'G) as a broker
for public-sector research. Hut scientists
seem uncertain about whether the idea
is good for them~r the nation.

The plan, first proposed by the
Advisory Council on Applied Research
and Development, would allow research

'

councils and individual scientists to get
the chance to patent and market their
own inventions. In the past the BTC has
had first refusal on all inventions.

The government formed the BTG in
1981 by amalgamating the National
Enterprise Board with the National
Research Development Corporation. The
group describes its function as "to
develop technology in British industry,
and to advance the use' of British tech­
nology throughout the world". Last year
it had' an income of more than £26
million, and took on 47 new projects.

nul the National Research Develop­
ment Corporation has been widely criti·

Brl1:aln goosed

A BRITISH attempt to stop the force-,
feeding of geese in France has met

solid opposition from foie gras lovers in
the European corridors of power.

The environment commission of tbe
European parliament. led by Marie
Jeanne Pruvot,: a French liberal, has
concluded tha t the practice is not cruel

I
and that there is no reason to ban it.

Pruvot's report is in line with the
Council of Europe's findings way back in

I 19i4. But it contradicts a British draft
f resolution. put to the European par-lia­
! ment in ,1980 by Labour MEP Richard

I
Caborn,

Caborn s.a)·s that the practice of force­
feeding (which dates back some 40001
years) is "inhuman and Intolerablev-c­

·1 even if the resulting fatty goose·liver is
! such a delicacy. Pruvot, however, cites
! a series of scientific findings to show
I that geese actually enjoy having their
i gullets stuffed wIth maize. Geese be,ing
I force 'fed actually run to greet the per•.,

I
, son cO'"!1rng to administer their daily"

dose, sal'S Pruvot.
;\1edically,spe'akfng the goose suffers

(rom boulimia, or a morbid desire Ior
food. The process of cramming the goose'
lasts from eight to 20 days, during which
time the goose is given a helping hand
with swallowing j'OO~800 grams of maize
a day.
In~omc European states it is illegal.

to Iorce-Je ed neese. Caborn's efforts were
I directed to bringing-other nations into

line. "It's always the Brf tish." lamented
nne official of the rote gras producers'
committee in Perlgord. Pruvot says that
:!O 000 French smallholders depend on
foic ~ras produ ctlon. C

J
cised for failing to exploit inventions
quickly enough, and for putting a

'bureaucratic stumbling-block in the way
1II of innovative scientists. One survey,

carried out for the Leverhulme Trust by
the Polytechnic of Central London,

Michael Cros
found that the NRDC's success rate as
less than half of that chalked up when
a university or industrialist took over
marketing'.

But the report found that the !\""RDC
had a much better record as a banker.
The r-eport. "Inventions from non-indus­
trial sources," concluded that tbe
corporation should simply lend money to
inventors, with repayments depending on
the success of the invention.

This kind. of Tole would obviously be
more in keeping with the Conservative
government's non-interventionist stance,

The BTG could not comment on the
government moves thisvweek. But a

; ....~ ,

Setting sail on Wind-power
with-the Pru

THE PRUPENTJAL Assurance com-
-pa-.y is about to spend £125000 on

a study rnto wind-powered cal"'goships.
The money will go on an invention that
a British company thinks could save ship­
owners at Ieast 20 per rent of their fuel
bills_

The company, Walker Wingsail, has
developed an aerofoil seil that should
,:give ewice as much thrust as a wi-nd­
jammer's rig, The idea is to provide

TWO .of London's most venerated mu-
seums, the Geological Museum in

South Kensington and its neighbour, the
Natural History Museum, may merge­
if the administr-ators of the two muse­
urns can egree terms,

The Geological Museum is an offshoot
of the Institute of Geological Sciences
and is funded through the Natural En­
vironment Research Council (~En.C).

But its futur-e has been uncertain since,
three years ago, the headquarters of the
institute moved to Ncttingham.

In October the NERC suggested to the
council of the IGS that the. mu s.eum
should either lw..ecornevindepenocnt or
merge with one- of its neighbours. the
Natur-al History Museum or the Science
rvtuseum.

spokesman said: "If the uovcrnmcnt 1
took away the monopolv. the ~n.DC

would have to be more selective in what
it chose to exnloit this could mean'
that some inventions would be lost to
the nation."

Reaction ill universities w as mixed.
Professor John Ashworth, vice-chancellor
of Salford University, said an end to the
monopoly was inevitable. "Competition .~
will be a geed thing, although I suspect :
that some academics grossly underesti­
mate the prOfessional.S~ilIS.of the UTG, '
and wiIlget their fingers burned mar-ket­
ing their own inventions."

Ian Dalton, manager of the successful
research park at Edinburgh's Heriot­
Watt University, defended the group, ."1
have always found the NRDC a pleasure
to work with ... but perhaps r have a
more businesslike .attitude than many." f~

The fate ()f the monopoly now lies ~\
with the Treasury, which is unhappy I.

with some of Sir Keith's proposals. .:J

A .model of the
2Qth-century

.clipper

auxf.lliary propul­
sian for commer­
cial ships.

Many recent at­
tempts to revive
the "age of sail"
have 'been infected
witt!"·a dewy-eyed

oostalgta for dipper. ships. But John
Wa:lker, the founder end managing direc­
.tor of the company, says that hard econ­
omics should justify his design: "We are
epp.lying the latest marine and aero­
space technology to design fully compu­
terised wingsa il systems." .

The key word is "computerised". Con­
ventional sailing ships cannot be econ­
omic cas-go-carr-iers because of the large
crews that they need. But in walker's
design, a computer and servo-motors
keep the sails trimmed. Prutech,.an off­
shoot of Prudential, is backing it. ~

The council has since emphasised that
any new arrarrgernents must not make
the Geological Museum any less open to
the public. Moreover, the museum must
keep its standing\'rithin the geological
profession through an advisory panel, to
'which NERC wants tobe party. And any
new ar-rangements must 'also consider
rhe interests of the museum's stall.

La:;\ .....eel: the st aff of the Ccological .
Museum were. told that thl' adrnirust ra­
tors wanted to merge with the Natural
History Museum. 'The 'mer-ger would
allow the Natur-al History Stuscum to i n­
corporate its large mineralogical, rock
and fossil departments into its ne w part­
ner's vast collections. The resulting dis- i
plays coul<i,. to coin a phr-ase, trulv be-I
come the greatest show on Earth. 0
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Museum-land's orphan finds a home

J
cised for failing to exploit inventions
quickly enough, and for putting: a

'bureaucratic stumbling-block in the way
III' of innovative scientists. One survey,

carried out for the Leverhulme Trust by
the Polytechnic of Central London,

Michael Crass

T H E GOVERh'~.1£NT'S monopoly on
. inventions at Br-itish universities
and publicly-funded research· establish­
ments seem set to end. In mid-February

'the Prime :-'linistcr should approve a
pial) b.\; Sir Keith Joseph, the Education
Secretary. 10 scrap the role of the Br-itish
Technology Group (B'I'G) as a broker

i for public-sector research. But scientists
seem uncertain about whether the idea
is good for them-c-or the nation.

The plan, first proposed by the
Advisory Council en Applied Research
and Development, would allcw research

t
councils a.Od individual S.cientist.s to get
the chance to patent and market their
own inventions. In the past the BTG has
had first refusal on all inventions.

The government formed the BTG in
1,981 by amalgamating the National
Enterprise Board with the National
Research Development Corporation. The
group describes its function as "to
develop technology in British industry,
and to advance the use' of British tech­
nology throughout the world". Last year
it had' an' income of more than £26
million. and took on 47 new projects.

nut the:\'ational Research Develop­
ment Corporation has been ""'id<:ly criti-

Britain goosed

A BRITISH attempt to stop the force-,
feedingoC geese in France has met

solid opposition from, rote gras lovers in
the European corridors of power.

The environment commission of tbe
European parliament, led by Marie
Jeanne Pruvet, a French liberal, has
concluded that the practice is not cruel
and that there is no reason to ban it.

Pruver's report is in line with the
Council of Europe's findings way back in
19;4 .. But it contradicts a British draft
resolution put to the European par'lia­
ment in ,1980 by Labour MEP ·Richard
Caborn,

Caborn says that the practice of Coree.
reeding (which dates .back some 40001
veers: is "inhuman and intolerable"­
even if the resulting (afty 'goose-liver is
such a delicacy. Pr-uvot, however, cites
a series of scientific findings to show
that geese actually enjoyha\'ing their
gullets stuffed with maize. Geese being
force fed actually run to greet the per.
son coming to administer their daily
dose, savs Pruvot.

Medi~ally.spcaking the. goose suffers
[rom buu lirnla. or a morbid desire lor
(ood. The pr-ocess of cramming the goose
lasts from eight to 20 days, during w hich
time the goose is gfven a helping hand
with swallowing ";00·800 grams of maize
a day.

In some European states It is illegal.
i to Icr.ce-Feed aeese- Caborrr's efforts were

directed to bring:in~ other nations into
line. "It's always the Britfsh,' lamented
(Inc official of the rote gr-as .producers'
cnm miu ec in Pcrtz ord. Pru ...or says that
~o 0(1(1 French smallholders depend on
fuir- eras producuon. ~

found that the NRDC's success rate as
less 'than half of that chalked up when
a university or industrialist took over
marketing.

But the report found that the l\'"RDC
had a much better record asa banker.
The report, "Inventions from non-indus­
trial sources," concluded that the
corporation should simply lend money to
inventors, with repayments depending on
the success of the invention.

This .kind of role would obviously be
more in 'keeping with the Conservative
government's non-interventionist stance.

The ETG could not comment 00 the
government moves this week. But a

Setting sail on Wind-power
with-the Pru

THE PRUDENTJAL Assurance com-
'pany is about to spend £125000 on

a study into wind-powered cargo cships.
The money will go on an invention that
a British Company thinks could save ship­
owners at least 20 per ceot of their fuel
.bills.

The company, Walker wingsail, has
developed an aerofoil sail that should
give cwice as much thrust as a wind­
jammer's rig. The idea is to provide

Two of London's most venerated mu­
seums, the Geological Museum in

South Kensington and its neighbour, the
Natural History Museum, may merge­
if the administrators of the t.....o muse­
ums can egree terms.

The Geological Museum is an offshoot
of the Institute of Geological Sciences
end is funded through the Natural En­
vironment Research Council (~En.C).

But its future has been uncertain since.
three years ago, the headquarters of the
institute moved to Nottingham.

In October the NERC suggested to the
council of the IGS that the museum
should either become independent. or
merge with one of its neighbours. the
Natur-al History Museum or the Science
Museum.

spokesman suid : .''If the government !
took away the rnonopolv. the h"RnC
would have to be more selective in what
it chose to exoloi t t his could mean
that some tl1\~cntjun.'> would be lost to
the nation."

Reaction- ill universities was mixed.
Professor John Ashworth, vice-chancellor
of Salford University, said an end to the
monopoly was inevitable. "COmpetition ~
will be a good thing, although J suspect I

that some 'academics grossly underesti­
mate the professional skills of the nTG.
and will get their fingers burned market-
ing their own inventions,"

Ian Dalton, manager of the successful
research park at Edinburgh's Heriot­
Watt University, defended the group .."I
have always found the NRDC a pleasure
to work with ... but perhaps I have a
more businesslike attitude than many." f~

The fate of the monopoly now lies .\
with the Treasury. which is unhappy I.

w-ith some of Sir Keith's proposals. :J

A model of the
20th-century

.clipper.

auxlfliary propul­
sion for commer­
cial shi·ps.

Many recent at­
tempts to revive
the- "age- of sarl"
have been infected
witlf 'a dewy-eyed

nostalgia for clipper ships. But John
Walker, .the founder and managing direc­
,tOI' of the company, says that hard econ­
omics should justify .his design:,"We are
epplyirig the latest marine and aero­
space technology to design fuJly compu­
terised wingsail systems."

The key word is "computerised". Con­
ventional sailing ships cannot be. econ­
omic cargo-carriers because of the .Iar-gc
crews :that they need, But in Walker-Is
desi gn , a 'computer and servo-motors
keep the sails trimmed. Prutech, an off­
shoot of Prudential, is backing it. .::J

The council has Sin-ce emphasised that
any new arrangements must not make
the Geological Museum any less open to
the pub-lie. Moreover, the museum must
keep its star.ding within the geological
profession through an advisory panel. to
which NERC wants to be party. And any
new arrangements must also consider
the Interests of the museum's staff.

l.asr wee]: the staff of the Gcological .
:\;:uscum w ere told that the admirust r a­
tors wanted to merge with the Natural
History Museum. The merger ....·ould
al}o....· the Natur-al History xtuscum to in­
corporate its large mineralogical, rock ·1

and fossil departments into its new part­
ner's vast co.Iecaions, The resulting diS-'
plays could,. to coin a phr-ase. trul~' be"
come the greatest sho..... on Earth .0
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Museum-land's orphan finds a home

J
cised for failing to exploit inventions
quickly enough, and for putting a

'bureaucratic stumbling-block in the way
e of innovative scientists. One survey,

carried out for the Leverhulme Trust by
the Polytechnic of Central London,

Michael Cross

The council has sin-ce emphasised that
any new arrangements must not make
the Geological Museum any less open to
.the public. Moreover, ,the museum must
keep its standing ....-ithin the geological
profession through an advisory panel, to
which NERC wants to be party. And any
new ar-rangements must also consider
.the interests of the museum's staff.

La:;r ......eel: the staff of the Geological.
Museum were told that the adrnirust r a­
tors wanted 10 merge with the Natural
History Museum. The merger would
allow the Natural History Museum to in·
corporate its large mincralo gical, rock
and fossil departments into its ne w part·
ner's vas! collections. The rcsutti ng dis- .
plays could, to coin a phrase, truly tx~-I
come the greatest sho..... on Earth. 0

A model of the
20th·cenlury
clipper

;_. -
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auxi.lliar-y propul­
sion for commer­
cial ships.

Many recent at­
tempts to revive
the "age of sail"
have been infected
witlf 'a dewy-eyed

mcstalgta for clipper ships. But John
Walker, the founder and managing direc­
.tor of the company, says that hard econ­
omics should justify his design: "We are
applying -the latest marine and aero­
space technology to design fully cornpu­
tensed wingseil systems."

The key word is "computerised". Con­
ventional sailirig ships cannot be econ­
omit cargo-carriers because of the large
crews that they need. But in walker's
design, a computer and servo-motors
keep the sails trimmed. Prutech, an off­
shoot of Prudential, is backing it. ,:J

spokesman said: "If the government I
took 'away the monupol.... ·. the KftDC
would have ~.o be more se lccrivc in w hat
it chose to exploit .. thi ... could mean
that some inventions would be lost to
the nation."

Reaction in uruvcrsttics was mixed.
Professor John Ashworth, vice-ch ancellor
of Salford Universitv. said <in end to the
monopoly was ine~itable. "Competition ~
will be a good thing, although J suspect 1

that some academics grossly underesti­
mate the professional skills of the DTG,
and will get their fingers burned market-
ing their own inventions."

Ian Dalton.vrnanager of the successful
research park at Edinburgh's Heriot­
Watt University, defended the group .."1
have always found the NRDC a pleasure
to work with ... but perhaps r have a
more businesslike attitude than many." r~

The fate of the monopoly now lies .\
with the Treasury. which is unhappy 1.

with some of Sir Keith's proposals. :J

TWO of London's most venerated mu-
seum'S, the Geological Museum in

South Kensington and its neighbour,the
N'aturalHistory Museum, may merge­
if the administrators of the t .....o muse­
urns can egree terms.

The Geo-logical Museum is an offshoot
of the Institute of Geological Sciences
and is funded through the Natural En­
vrronment Research Counci l (~EftC).

But its future has been uncertain since.
three years ago, the headquarters of the
institute moved to Not tingh am.

In October the NERC suggested to the
council of the IGS that the museum
should either- become independent or
merge with one of its neighbours. the
Natur-al History Museum or the Science
Museum.

:-....~ ,

found that the NRDC's success rate as
less than half of that chalked up when
a university or industrialist took over
marketing.

But the report found that the N""RDC
had a much better record asa banker.
The report, "Inventions from non-indus­
trial sources," concluded that the
corporation should simply lend money to
inventors, with repayments depending on
the success of the invention.

This kind of role would obviously be
more in keeping with the Conservative
government's non-interventionist stance.

The BTG could not comment 00 the
government moves thds week. But a

Setting sail on Wind-power
with-the Pru

THE Pl\UDENTJAL Assurance com­
-peny is about to spend £125000 on

a study mto wind-powered cargo ships.
The money will go on an invention that
a British company thinks could save ship­
owners a.t least 20 per Cent of their fuel
bills.

The company, Walker Wingsail, has
developed an aerofoU saoiJ that should
give twice as much thrust as a wind­
jammer's rig. The idea is to provide

Britain goosed

A BRITISH attempt to stop the force-,
feeding of geese in France bas met

solid opposition from rcte gras lovers in
the European corridors of power.

The environment commission of the
European parliament, led by Marie
Jeanne Pruvot, a French liberal, has.
concluded that the practice is not cruel
and that there is no reason to ban it.

Pruvoi's report is in line with the
Council of Europe's findings way back in
19i4. But it contradicts -a Rritish draft
resolution put to the European par'lia­
ment in 1980 b.r Labour MEP Richard
Caborn.

Caborn says that the practice of force­
feeding (which- dates back some 40001
years) is "inhuman and intolerable"­
even if the resulting ratty goose-Ilver is
such a delicacy. Pruvot, however, cites
a series of scientific findings to -sho\\'
that geese actually enjoy having. their
gullets stuffed with maize. Geese being
force fed actu ally run to greet the per.
son coming to administer their daily
dose. says Pruvot.

Medically,speakingthe goose suffers
from boulimia, or a morbid desire Cor
food. The process of cramming the goose
lasts from etght ro 20 days, during which
time the 1!Qose is given a helping hand
with swallowing ";00·800 grams of maize
a day.

In some European states it is illegal.
to f or ce-Ie ed geese. Cahorn's· efforts were
direcre d to bringing other nations into
line. "It's alway!' the nritish," lamented
nne official of the rote gras producers'
committee in Perig-ord. Pruvot says that
:!O 000 French smallholders depend on
Iuic r re s pr-oduction. ~

T HE GOVERN~IENT5 monopoly on
inventions at British universities

and publicly-funded research establish­
ments seem set to end. In mid-February
the Prime .....finister should approve a
pla n b-,: Sir Keith Joseph. the Education
Secretary. to scrap the role-of the Br-itish
Technology Group (nTG) as a broker
for public-sector research. But scientists
seem uncer-tain about whether the idea
is good for them-or the nation.

The plan, first proposed by the
Advisory Council on Applied Research
and Development, would allow research

t
councils and individual' scientists to get
the chance to patent and market their
own inventions. In the past theBTG has
had first refusal on all inventions.

The government formed the BTC in
1981 by- amalgamating the National
Enterprise Board with the National
Research Development Corporation. The
group describes its function as "to
develop technology in British industry,
and to ad vance the use' of British tech­
nology throughout the world". Last year
it had ' an income of more than £26
million. and took on 47 new projects.

Rut the Xational Research Develop­
ment Corporation has been widely criti·

~
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--The shadow of Zeta

Free the campus entrepreneurs

o

TWENTY-FIVE years ago Zeta was heralded as proof that science had
tamed the process that powers the hydrogen bomb-fusion. Cheap

electricity would soon be issuing forth from reactors fed by an inexhaustible
resource-seawater. It did not work out like that. and the world still awaits
that scientific proof. (this issue, p 166). The scientists involved blame the
press and its lurid headlines for. giving people the wrong impression about
Zet a. Rut if the project's scientists-and the intellectual giants who ran
Britain's nuclear programme at the time-weren't all that sure about the
measurements, why did they call large press conferences (on 23 January,
1958) and flood the scientific press with detailed descriptions of the work?
The answer to these questions lies in the intense international rivalry to be
first with fusion, a rivalry that persists to this day. Also still with us is the
"imminent" proof that fusion will work, not to mention the hyperbolic head­
lines. "Scientists achie .... e nuclear fusion", "US triumph in race to tame
nuctea r ,U5100", they said when Princeton turned on its larnc new experi·
ment (New Scientist, G J'anua r-v. p 8). Well. not quite. Maybe next year, or
the vcar aft erv In the m ea nti me we can mark the ann ivcrsnrv of Zeta. It
isn't rr-wri ting history to s;:;y that the project ...vas a sU(T('s.<:.ful one, albeit
less spectacular than first i nou ght. Perhaps next time. 0

B REATH LESS PHO?-iE calls first thing in the morning; indecipherable
. typescripts bristling ......-ith spidery illustrations; wild-eyed magnetic

levitationists turning up at reception-New Scientist, has dealt with the
British inventor in his most extreme forms. Lone inventors' are by no means
all nutter.., but we can sympathise with anyone who has to deal with them
all the time. That is one of the jobs of the British Technology Group (BTG),
which the government created in 1980 by merging the National Enterprise
Board with the National Research Development Corporation. The BTG's job,
according to, its latest annual report, is "to promote the. development of
technoloay throughout British industry and to advance the use of British
technology throughout the world". To achieve this goal, the BTG has a price­
less asset: a "first bite" at the patent rights and market opportunities of
any invention developed in Britain's universities and government research

. laboratories.
Now the departments of education and industry-against the wishes of.

the Treasury--want to take away that first bite. Theff plan to give uniyersity
researchers the chance to patent and exploit the~r own inventions (This
Week, p 141). Such a move will provoke howls of rage within the BTG­
"Britain will" Jose the fruits of its research" "where will 'inventors turn to
for impartial advice"-and soon. But for o~ce-the· government is rjght· in
this move to "privatisation·'. Although it has mended its ways in recent years,
the NRDC deserves some of the criticism that has come its way. Jt has
been too complacent in collecting large sums of money from a few lucrative
inventions, such as the cephalosporin antibiotics, and has not taken on enough
risky new ventures. Indeed, its method of taking decisions is inherently
biased toward caution. As one vice-chancellor said to New Scientist this
week, "a government scientist does not stand to gain anything by backing
a successful idea, But if he recommends support for an idea that does not
work, he will hear all about it." Caution and innovation do not mix.

So what can be done? First, the government should not abolish the BTG.
If anything, Jike the Patent Office, it probably needs more staff to deal
properly with new ideas and to advise inventors. Most importantly, it needs
to be able to tackle .the "pre-development gap"-the time between an idea
and a prototype, To develop iQ.eas at this stage means taking..risky decisions,
so the nTG must have the cash to throw after promising ideas. And it must
be prepared to lose a few million pounds in the process.

Where does this leave scientists at universities? Some innovation-inclined
institutions, such as Salford and Heriot-Watt, already have the expertise to

Iput inveutions on the market. Others will have to learn, and some will get
i their fingers burned. Without the NRDC to blame, academics will have toI take the task of innovation more seriously. The British Technology Group
'should be there to. support them-but it should not have a .monopoly on

Britain's brains. -- 0
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