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CONGRESSIONAL ACTIOH ON TAI INCENTIVES FOR R&D

: Innoyat!bn,-accordmg to Ed ward Demﬁson_
of the Brookings Institution in Washington,
DG, was responsible for 64 percent of the

gains 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 hopés for

. reducing the national deficit; now over $140
billion, rest heavily on them. Thus the .

research and development tax incentive issue is
- ‘provoking intense interest in the business
office, the ivory tower and among po]:icy
planners, -

. This interest was reflected in the
political arena on April 3 when the Senate

Finance Committee's Subconmittee on Taxation -

and Debt Management held its hearings on

R&D tax provisions. The large hearing room

“‘contained no empty seats as a diversity of
participants testified before the subcommittee
including university oprofessors and

dministrators; executives from the industry,

and members of the Council on Research and :

Technology (CORETECH),

CORETECH is of particular :’mterest '

because of its unique representation of both
the academic and industrial sectors of the R&D

community. Its constituency includes
corporations such as Control Data Corporation,
IBM,He wlett-Packard, and Procter and Gamble;

and universities such as Caltech, MIT, Cornell,
~ Dartmouth, Harvard, Princeton, and Purdue.

(For more informati.on, see RDM Digest, March

1987.)

-The” primary topics under debate were the
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 bagic
research and development. _

1. 861—regu1ations

Under 1 861—8 regulations United States
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 86l is to
deny companies full tax benefits for a portion

‘of their domestic R&D expenses. Since most of

these companies operate in foreign countries

‘almost exclusively through foreign subsidiaries

with the U,S, parent performing R&D in the
United States, many foreign governments do

not permit these allocated funds to be

deducted from foreign taxes as a part of

- research and development expenses. Thus
companies subject to section 1.861-8

regulations obtain no tax benefit from R&D
expenditure anywhere in the world.

Tax technicians, however, believe that
Section 1.861-8 is appropriate because the new
products and processes resulting from such
R&D activities are utlized 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
1, 1987. The uncertainty surrounding the 861
issue has frustrated long-range R&D planners,
but recently two bills that would permanently
and completely repeal section 861 as it applies
to company research ‘and development
expend:ttures 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

pr.opon_en_ts,_ the Trea_sury department, and
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industry allowing 67% of U.S. incurred R& D

~ expenses to be allocaged to U.S. income. _

Dean Morton, executive 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 multi~pationals to establish their
‘R&D facilities in countries where tax benefits

- will be more available, Mr, Morton said.

"One key point to understand in this 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 ancther country., This is why it is
cricical for the U.S. tax laws to provide
' incentives 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
compromise proposal reached by the
Congressional sponsors of the . 100 percent -
moratorium legislation, saying, "When enacted

on a permanent basls, it will provide needed

stabﬂity to U.S. R&D tax pohcy."

-R&D AND BASIC RESEARCH TAX CREDITS

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 three-year period. The .

original credit expired on December 31, 1985
but was extended as a 207 credit until
- December 31, 1988 as part of the Tax Reform

Act of 1986, Congress also adopted a new tax
credit for company support of basic research

under the 1986 Tax Reform Act. The new Basic
Research Credit can be claimed at a fixed rate
of 207 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-profit
organizations for basic research qualify for the
‘new credit. It is to be in effect for a period
of two years from. January 1, 1987 to
December 31, 1988 '

CORETECH,

_R&DM Digest—April 1087
CORETECH'S ENDORSEMENT y
 Industrialist Dr. Joseph A Saloorn,

Cha:lrman of CORETECH, stressed the need not -
only to remove R&D d:ls:lncenti.ves (the 81
regitlation), but also to ensure that the most

effective incentives are in effect. Spesking for
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 private support of .

research, Both' of these tax credits work to -

correct the underinvestment that. would occur
if the market were left to its own devices."
Saloom alsc urged that Congress make the
credits permanent although he said he realized
there were economic reasons behind the inmitdal
temporary status of the cred:l.ts. -

UNIVERSITIES AND THE BASIC RESEARCH' .
_CREDTT : '

Dr. Hans Mafk Chantéllor of the

University of Texas System, addressed the flat
credit granted by the Basic Research Tax

Credit to companies sponsoring basic research

at universities and nonprofit research -

institutions beyond a threshold amount. "The
new tax credit will encourage our industries to
work more closely with universities in all the
important areas of research. . .(it) provides an
incentive for corporations to spend a pertion
of their research budget on expanding the
basic knowledge on which they tﬂﬁmately
depend for the creation of a new product,
gtated.

THE R&D CREDIT AND EMERGING
COMPANIES '

Mr, Ron Pherlgo, President of App]:hed

Computing Technology, a. start-up computer

engineering firm, discussed drawbacks of the
credit provisions for new companies. As the
law is presently written, a companies research

and development expenses are not eligible for

the R&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, mergers, failures and
bankruptcies. Pherigo stated that "often the

T
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i acqu:lsition takes plgce because the original '
- owner of the busin

} has no other alternative:
he's out of capital; he's shipping product, but

. the after-tax earnings will be irmufficient 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 . legislation wﬂl be
enacted by Congress this year remains to be
seen, .but CORETECH is very hopeful,
‘especially about the 67 compromise on
Treasury regulation 1.861-8. Stephanie Becker,
- CORETECH spokesperson,

'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 fiscal year (FY) 1988 is analyzed

in a document released by The Institute of

Electrical and Electronics Engineers, Inc.
(IEEE): Electrotecilmology in the Fl‘ 19688
Federal R&D Budget. o

Conclusions reached in the IEEE

document about R&D budget requests in the
e]ectrical and electronics are._

o The Defense Department's Research,
"Development, Test and Evaluation

- (RDT&E) request is $43.719 billion
during FY 1988, approximately 18.3

' percent above the amount approp::iabed
~ in FY 1987

o Air Force RDT&E ie budgeted at
$18.623 billion for FY 1988, a 20.8
percent increase. Navy has requested a

. total of $10.49 billion in RDT&E
) funding., Army is seeking $5.1 biltion, a

' + :15.9 percent increase.

said that ‘the

| Peg_e' 3

widespread feeling is that the compromise isda

fair one and CORETECH is "pretty optimistic"
that a resolution will be reached before the:
861 regulati.on is due to take effect in August.

Of the R&D tax cred:lj:s, 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 Subcommittee Chairman, for
Senator Max Baucus, reports the one ‘sticking

. point of the credits is that they cost money, -
and the financing to make them permanent has
not yet been nailed down. He said if for this

reason the bills die they will probably be
reintroduced next year because compel:ir:l.veneee-_
is of great importance in today's market.
As Senator Baucus said, "Research and
development tax incentives are basic to this
country's economy because research and
development is basi.c to th:fs counn'y s growth.

o The Strategic Defense Initiat!.ve
Organization (SDIO) requested $5.22
bﬂl:lon, a 39 5 percent: increase :

o NASA is seelci.ng $95 bﬂ]ion for FY

83, R&D would exceed $3.6 billion, a =

16.8 percent increase. Most of the
- funds are designated for the Space
Statdon, a total of $767 mﬁ]ion, or an
-83 percent increase.

. o Funding for the Nati.onal Science
- Foundation (NSF) is proposed at $1,89
pillion, a 17 percent boost. The total

for R&D activities could rise to $L.635
billion, a 16 percent boost. The NSF
Engineering Directorate could receive

the largest increase with $205 million

or 26 percent. The Directorate for
-Engineering, created in 1986, could

receive the second largest increase of - o

$143 mi]lion or 23 percent.

o Total Department of Energy funding
for R&D could rise from about $4.5
billion in FY 1987 to $5.5 billion in
FY 1988, According to the IEEE
document, "w:l.thin ‘DOE, fund:l.ngj '




-

SCIENTIFIC AMERICAN

more than 30 years in the US., the
U.S.S.R. and other countries, but the

outcome of these field tests was poor-
ly recorded, accerding to Thomas E.
Burchfield of the National Institute
" for Petroleum and Energy Resesarch
(NIPER), a Government-funded facility
based in Bartlesville, Okla, Now inves-
tigators from NIpER, the U.S. Depart-
ment of Energy and two private com-
panies—Microbial Systems Corpora-
tion and INJECTECH, Inc.—are seeking
to gather definitive data by tasting the
technique in an old, water-flooded oil
field near Bartlesville.

The mvesng_torshavuelecmd Imk .t hard for private industry.to commer...

bacteria: three of them grow in the ab-

sence of oxygen (two from the genus
Bacillus and one from the genus Clos-
tridium), and one is a so-called faculta-
tive anaercbe, which can grow with
or without oxygen (the genus has not
been disclosed). In March the bacte-
ria were mixed with molasses, which -
serves as a nutrient, and were injected
into a five-acre field that has 15 wells.
Although under the right conditions
the microbes can reproduce rapidly-
doubling in number every half hour—
they are expected to diffuse only slow-
Iy through the sandstone that underlies
the test site. Some preliminary data
should be available within six months,
but it will be more than a year before
all the results are in, according to
Burchfield.

Even if the technique boosts recov-
ery only slightly, he says, its low cost
could make it economical for both
large oil companies and smaller inde-
pendent ones. Molasses is very inex-
~ pensive and the bacteria under consid-

eration can be cultured at low cost.

Moreover, Burchfield points out, once

the bacteria have been established in

the reservoir, simply feeding them ad-

ditional molasses should keep them
_ thriving--and working.

Technology for Sale

The Cummins Engmé Company,
Inc., recently started developing a -

T new-diesel engine that employs aduc:

tile form of nickel aluminide, an alioy
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-
nal research. Such direct arrangements
gre currently unusual, but riow that
economic competitiveness has been
sanctioned by President Reagan as the
political watchword of 1987 Lhey may
become standard.
Federal funds account for about
half of the $110 billion spent on re-
- search ang development each year in
62
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the U.S;, and yet only one-fortieth of
the 120,000 patents issued annually
stem from Federal research. This sta-
tistic “suggests that we could get more
from the Federal investment,” Nor-

man J. Latker, director of Federal

technology-management policy at the
Department of Commerce, toid a Sen-
ate subcommittee in February. Fur-
thermore, the proportion of Federal
patents that find their way to commer-
cial application—about 5 percent—is
much less than the equivalent figure
for industry patents.

Until recently legal obstacles made

cialize research carried out in Federal
laboratories. The Government usual-
ly owns$ inventions arising from work
it supports. Aithough an agency may
waive title to an invention if a private
compeny is interested in developing it,
agencies have not always been prompt
todo so.

For example, between October of
1977 and December of 1985, 135

" waiver requests were made to the De-'

partment of Energy for patent rights to
inventions made at contractor-operat-
ed facilities. Yet as of December 24,
1985, the department had completed

_action on only 55 of them; five had

awaited a decision for more than two
years. Representative John D. Dingell,
chairman of the House Committee on

Energy and Commerce, wrote in Feb-
_ruary to Secretary of Energy John 5.

Herrington that he considered such de-
lays “irresponsible.” Ronald W. Hart,
director of the National Center for

Toxicological Research, says the Pub-

lic Health Service’s inability in the past

to grant exclusive patent rights has

meant that research *“was everybody's
property and so nobody's product.”
Hart says that “many inventions that
could have improved public health
simply languished.”

All of this may be changed by the
Federal Technology Transfer Act of
1986, signed into iaw last year and
now being implemented. The statute

-encourages industry 0. _make _better -
“usé of Federal research by providing
new incentives: for the first time all
700-0dd Federal laboratories wiil be

able to enter into cellaborative re-
search agreements with private indus-
try and to grant companies exclusive
development rights. Individual Fed-
eral employees whose inventions are
taken up commercially will be award-
ed riot less than 15 percent of the roy-
alties, to a2 maximum of $100,000 per
year. President Reagan is to issue an
executive order instructing ail Feder-
al agencies to comply with the new
act, which extends and clanﬁes earlier
legislation.

The president has also proposed

a doubling of the National Science
Foundation’s budget in the course of
the next five years and the establish-
ment of university-based centers for
“fundamental science that directly
contributes to our nation’s economic
competitiveness,” which are to be
funded through the NSF and perhaps
through other agencies. Other propos-
als would accelerate exchanges of per-
sonnel among private companies, Fed-
eral laboratories and universities, as
well as joint projects.

Latker says there is “a lot of pnde
and turf” that could impede the im-

- plamentation-of-the-mew-

transfer act. Still, it was only in 1984
that Oak Ridge was designated as a
guinea-pig laboratotry to see how in-
centives such as those in the new law
might work. According to the labora-
tory’s Jon Sodérstrom, the number of
patent applications sought by labo-
ratory employees increased by more
than 30 percent in two years.

Squeeze Me

‘tretch a block of material and its
girth contracts; push its ends to-
gether and its girth expands. Such be-
havior would seem to be predictable
-and universal, Yet Roderic §. Lakes
of the University of Jowa has trans-
formed foamy materials that behave
as expected under deformation into
foams that distend when they are un-
der tension and became thinner when
they are compressed.

Lakes reports in Scienes that the
process by which he accomplished the
transformation is rather straightfor-
ward: a specimen of conventional low-
density polymer foam is compressed
and placed in a mold, where it is heat-
ed. The foam that is then extracted
from the cooled mold no longer be-

- haves norinally; its dimensjons change
under strain in a way contrary to what
one would expect. By means of a sim-
ilar procedure that involves sequen-
tial plastic deformation along each of

.three perpendicular axes; Lakes also - -

“invested normal metal foams with the
same peculiar property. _

Microscopic examination of the
foams reveals the cause of their anom-
alous behavior: wherens the ribs of the
cells constituting normal open-celied
foams buige outward, the cell ribs in
Lakes's treated foams protrude in-
‘ward, forming what Lakes calls re-
entrant structures. Under tension the
reentrant-cell#ibs are drawn out and
unfolded, thus causing the cell to ex-
pand. Conversely, under compression
the ribs collapse farther inward, resuit-
ing in an overall shrinkage of the cell'
volume.

Lakes has found that his reeatrant

__,.-—--_.]
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To Innovate? ST PR

. By WILLIAM J. BROAI)

. OMEscientistaandlegal are beginning to , .o L _ o
S—— argue that fear of safety-related litigatjon is hold- - P ————
g - ;lilsld:ack techni cal innovation a variety of o . _ .
. . e N
Although the dimensions of the problem are unknown ,
and probably unknowable, experts say the blizzard of li-
- ability suits in the past decade has sent a chill through 3
"fields as diverse as computer science. food processlng o

and nuclear engineerlng. . o - .
- “The iegal system’s current musage to scienﬂsts and : N
engineers is:; Don't innovate, don't experiment, don't be . . . : : S :
venturesome, don't go.out on a limb,” said Peter W. .
Huber, an attorney and engmeer who has wrltten about. P
. the problem. "
-+ However, some groups concemed with cnnsumer issues
question t.he severlty of the problem, saying its new v!s-':
ibility seems part .
' - e 'cabmpaign to: weaken 11-
_,‘ LR NI ! ability laws so corpora~ -
It S becommg' . tions will have ta worry |

| bou 1 -
 difficult to get - :;3 kéfzﬁ:ﬂt’ﬁ “make |

h its. : :
venture capital = "%sindebaseneatsup,

legal experts are trying
fOI' new 1deas, to p;obe the extent :lfl the -
) problem even though its’
Sald one . - symptoms = for:gone 3
: : innovations — are by na-
sthSm!St-, | e ditficut to docw
) ment. ° The: National
Academy of Engineer-
ing, a branch ot the Govemment-chartered, privateé Na-
tional Academy of Sciences in Washington, D.C, recently
‘held a symposium on the subject, and the Rand Corpora- -
tion in California is organizing a large study. -
“There's clearly a chilling effect,”’ said Stephen M.
' Matthews, a physicist at the Lawrence Livermore Na-
tional Laboratory in California who has worked on estab-
lishing new commercial ventures. “It’s becoming ditficult
to get venture capital for new ideas. People are afraid of |
potential Hability.” - ¥
- Experts have long agreed that r!sky products and dan- .
‘gerous procedures should be banned from the market- ! :
- place. Recently, however, some have begun to argue that .
increased technical regulation and litigation designed to .

1

.- Cont!nuedonPageC.‘l : ) LT

| ﬂll'l‘ A burst of growth in Cthc

noons ‘The Poems'of meoln K
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' Does the Fear of Litigation Inhibit Innovation?

Co &ontinued From Page C1

-promoié safety can have hidden costs

in the form of stifled creativity and
abandoned ideas, The upshot, these

- -experts- say, is that products, pro-

cesses and large-scale technologies
may fail 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. i

“A 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 whe are
slowing efforts to test and market

. -compiters with artificial intelligence
~ because of potential lawsuits. Their

-fear {5 that new types of liability will
emerge for computers that diagnose
patients, run factories, and perform
other complex tasks. “Some of the
State-of-the-art applications are not
going forward,” she said.

.- Dr, Matthews of the Livermore lab

.~ 'said one of his own efforts to develop’

an invention with commercial poten-
tial had recently failed at least in part
because of fears of liability suits.

His idea centered on a powerful

particle accelerator that is only about * companies should

- six féet long: Livermore uses a simi-

lar device for developing beam weap-
ons. Dr. Matthews proposed modify-
ing the accelerator so it coyld irradi-
ate food products, killing insects, lar-
vae and parasites that infest freshly
harvested fruit and vegetables, Such
irradiation could replace the chemi-
cals used on marny crops, thus elimi-
nating the chance that poisonous
fumigants might cling to produce.

But lawyers told potential investors
it development was too risky, he
said. “One of the factors they cited
was liability,” 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
liability 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, aiso played a role.

Worry for Universities

" A different kind of chill has been
felt in universities across the country,

. according to Howard W. Bremer, pat--

ent counse] 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 Ii-
censes to university patents. If such.
sued, plaintiffs

.

might tirn 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 innovation. !
. “There's some sincere questioning

Product liability has
forced companies to
be more careful,

Ralph Nader says.

.

" of whether we should license to smalt.

businesses at all,” he said. )

Yet another problem can occur,
some experts assert, when public
safety regulations create incentives
to keep bad technologies in the mar-
ketplace, hindering innovation. The
reason for this, they say, is that the
adoption of a new, safer technology -
implicitly involves acknowledgment
that the previous technology was not
as safe as possible.

Nuclear reactors provide an exam-

- ple of “encouraged inferiority,” some
experts assert. For instance, engi-
" fieers at the University of Texas in-'

|. vented a simple and effective solution

- for the problem of leaky welds in the
pipes of some reactors. It involved a
new welding technique in which
powerful bursts of electricity are di-.
rected into steel pipes that abut one
another, fusing them with extremely !
strong and uniform seams. i

;. But the idea; little known outside of

| engineering circles, has been ignored

‘by the industry in the three or so
years since it was developed.” -

“If you admit you have a solution,
then the regulatory agencies might-
force you to go back and retrofit,””
said an engineer familiar with the
new technique, who spoke on condi-
tion that his name not bewsed.

Judging 'l'echn'ology ‘

According to Dr. Huber, who holds
a doctorate in engineering from the
Massachusetts Institute of Tech-

‘nology and a degree from Harvard

University Law School, the current:
clash of law and science boils down to
a fight between technological opti-
mists and pessimists,

*The technical community usually
judges that new technologies are
safer, cheaper and better for the con-

ssumer,” he said. “But when you shift
"into Federal regulation and the law,
you get suspicion of change, of inmo-.
vation, of departures from the status
quo. Lawyers tend to see risks, not .
benefits. The law is basically hostile
to change and innovation.” .
Dr. Huber, a fellow of the Manhat-.

W

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 lability law and new
regulaiory 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 ominoug

- technological unknown,”

To many public-interest groups and
activists, this new role for regulators
i8 good since the technological risks
of modern life are seen as greater
than in the past. Almest everywhere, :
they say, lurk invisible killers, from -
radiation to asbestos. They say trage-
dies such the chemical disaster at
Bhopal, India, and nuclear reactor
fire at Chernobyl in the Soviet Union
must be avoided.

Rise in Liability Suits

“It’s clearly in the corporate inter-
est to limit liability,” said Mike John- :
son, an analyist for Public Citizen, a ;
comsummer rights organization in;
Washington, D.C., founded by Ralph
Nader. “The principal impact of
product liability has been to force
companies to be more careful in their
products, not to limit innovation.” K

Indeed, the number of product li-

ability cases filed in Federal courts, |-

for instance, has risen to 13,554 in’
1985 from 1,573 in 1975. Although most
cases are settled before trial, the
number of jury awards has risen over
the past decade, and the cost of liabil-
ity insurance has surged.

Experts have ditfering ideas about
what steps, if any, should be taken to
solve the problem. Consumer advo-
cates say that the current system
should be kept largely intact, with the
possible addition of special regula.
tory incentives to help move safety-

related innovations into the market- |

piace. . . .
Dr. Huber suggested that Federal
regulatory agencies, not the courts,

were the right place to weigh risks §

and benefits of new technologies.
*And these agencies shouid be en-
couraged to exercise this responsibil--
ity through good hindsight, rather
than through bad foresight,” he said.
David G. Owen, professor of law at’
the University of South Carolina, told"
the National Academy of Engineer-
ing that one issue will linger no mat-
ter what changes take place, ‘““The en-

gineer must now and hereafter give |
proper respect to safety,” he said }
“The current problems of product li- '}

ability law and insurance will in the
long run prove manageable for engi-

‘neers and enterprises who treati

safety not as a nuisance, but as an im-|
portant engineering goal.™ o ,

o idatatl
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| MANAcmENT OF GOVERNMENT-OWNED TECHNOLOGY PRopncEn IN FEDERAL LABORAI_‘ORIES o

. 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

k _Identify, evaluate,.and protect new technologies,

'Y - Promote commercial use of the new technologies laboratories produce,

%  Initiate research and develop'limited partnerships,'

Seek venture capital,

Enter into collaborative research projects,

Establish policies encouraging employee&inventor'startups,.

. _Share royalties with inventors,'

' Assess potential c0nflicts of interest, and ' R o .

>

- S A T

- Grant patent licénses 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




BUSINESS TRENDS

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

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

entists tour U.S. laboratories to
visit with their American counter-
parts and share information. In many
cases, however, U 8. industrialists and

It’s a familiar scene. Japanese sci-

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 fundmg 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 Inte! 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. “Itisa
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

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
leglslatlon will help American compa-
nies develop technology out of feder-
ally funded laboratories in the face of

U.S. companies want
guarantees in the
form of patents

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 infon'nation within our commu-
nities,” says Senator Patrick J. Leahy
(D-Vt.).

Under the new law, national labs

e 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.

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

CRITICS CONTEND the Japanese are too aggressive in acquiring LS. technology

32 ELECTRONIC BUSINESS

e

APRIL 15, 1987

frepunes QoY



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 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
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. 1
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.
By contrast, the U.S, Treasury made
only $2 million on patents in 1985
even though it spent $18 billion -— a
third of ali 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 empioy 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 1s 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 imporiant commercial inven-
tions,” says E. Jonathan Soderstrom,
director of technology applications for
Oak Ridge National Laboratory at
Martin Marietta Energy Systems in
Tennessee. '

It is difficult to track the evolution
of basic research, so there are no clear-
cut examples of U.S. technology that

- the Japanese have exploited for com-

BUSINESS TRENDS
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SEMICONDUCTOR RESEARCH at Sandia Labs, where scientists no longer allow

routine visits by foreign scientists

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 1V (D-W.

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 internaticnal trade ... we
stand to fose not only foreign markets
but also jobs and income at home.”
It’s not that Rockefeller and 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-

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 exchange of 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 place a lot
of people in labs here,” he says. “But
we have a hard time placing them 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 10 Japanese labs.

Evén 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..
“Qur 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.”

s | "BETH KARLIN
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[ AWRENCE BARNS

THE LIGHTBULB, THE TRANSISTOR-—NOW TH SUPERCONDUCTOR REVOLUTION

ith the poise of Harry Hond=
ni, Bertram Batlogg reaches

W into his coat pocket. Slowlr,
he draws out a piece of flexible green
tape and holds it aloft. There is silencs,
Then gasps and exclamations rippe

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 hall-
ways at the New York Hilton burst into
shouts and applause.

The simple tape that Batlogg bras-
dished at the annual meeting of the
American Physical Society on Mar. 18
was indeed the pennant of a technologi-

through the erowd. “I think our life hes.

cal revolution. Because it ean 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-
conduetors could speed the way to a
guantum leap in both electrical and elec-
trofic technology.

A torrent of developments is pointing
to applications ranging from superfast
computers to trains that fleat on mag-

netie 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-

tists compare ‘the importance of" these
advances in supereonductors to the in-
vention of the transistor. But to Jack S.
Kilby, co-nventor of the integrated cir-
cuit, that's an understatement. “This is
much broader,” he says. “It eould im-
pact almost everything.”

The pormally staid physicists at the
New York meeting apparently agreed.
Like rock music fans waiting to get into
a concert, the erowd began gathering
for what they dubbed the “Woodstock of
physics” 2% hours ahead of time, When

.the doors opened for a hastily scheduled

7.30 p.m. session on superconduectivity,
scientists shoved and jostled each other
for the 1,150 seats. The rest craned to
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‘héar from the hallways or watched on

- bowed his way to a seat. He wasn’t dis-

{ appointed. More than 50 researchers re-

ported brand-new experimental results.

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

The advances have been z long time
coming. In 1911, Dutch scientist Heike
Onnes first observed that some metals
became superconductive when cooled to
almost absolute zero—the point at which

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 liguid helium.
CHASRIG THE GRAIL. 30 the search began
- for materials that would exhibit super-
eonductivity at warmer temperatures.
The effort, however, was slow and dis-
couraging. In 1941, scientists discovered
alloys of niobium that beeame 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, eeo-
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 . 8., 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 physies for
decades,” declares Neil W. Asheroft, di-
rector of the Laboratory of Atomic &
Solid State Physics at Cornell Universt-
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-

what's possible,” says Paul A. Fleury,
director of the physical research lab at
AT&T Bell Labs. |

No one, least of all K. Alex Miiller, a
physicist from International Business
Machimes Corp.'s Zurich research labora-
tories, expected the barriers to higher-
temperature superconductors t& tumble
so quickiy. It was Miiller 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.

Miiller holds the prestigious post of

video monitors outside. “T came to see | -
- history,” declared one scientist as he el

: tﬂimmﬁ e
'SOARS FOR
j supmcommons

Several revealed information phoned in |
j from their Jaboratories just hours earli-

| all motion of atoms ceases. That opened |

| 2845 (96K} Iri February, 1987;
i | sclenfists at Unwersdy of Ho !
f i ton pushthe Elrmt beyond the

ers and removed our blinders about |

< mm "Fellow,"-whiéh frees the company’s
- distinguished scientists to pursue proj-
ects of -their own choosing. With the |

freedoni to- explore, Miifler took a cue
from research in the U. S. and France to
examine a-little-known group of oxides
containing copper and nickel. Normally
‘ngulators, 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,
1986, they measured superconductivity

eral degrees at best, was ineredulous.
Bednorz, a former student of Miiller's,

‘was 80 éxcited he wanted to report the |

tesults immediately. But Miiller refused.
The history of superconductor research
is littered” with unsubstantiated claims

1 and the tarnished reputations of the sci-
‘| entists who made them. Fearful that his

peers would deniounce the results, ke in-
to ridiculize myself,” he recalls.

findings did Miiller and Bednorz publish
a paper- And then many U. 8. scientists
missed the paper when it was published
last April because Miiller chose a Ger-
man journal not widely read in the U. S.
Some who did read it doubted the find-
ings. “I just couldn’t take the claims se-
riously,” says one physicist who now re-
grets his skepticism.

THE coid rRuUsH. By fall, however, a
hand{ul of research teams was experi-
menting with Miiller's compound. In De-
cember, reports discussed at a Bosfon
scientific meeting created a sensation.
Miiller's work had been confirmed by a
Tokyo University research team led by

.| Shoji Tanaka and another group at the

University of Houston headed by phys-
ics professor Ching-Wu “Paul” Chu. Im-
mediately, scientigts 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
chemieals 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 Sinicz in Beijing, and the
University of Houston announced they
had cooked up oxides that smashed
Miiller’s record.

The scientists have been at it ever
since. Chu and his close-knit team of six

at a reeord-breaking 30K in an oxide |
‘containing lanthanum, barium, and cop-
per. Miiller, who expected a rise of sev-

sisted on additional tests. “T didn’t want |

Only: after they had confirmed their {

pushed the temperature of Miiller's ox-

RUK GOVLE/BW
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YOURE GEVTING WARMER: THE URIVERSITY OF HOUSTON'S CHU WITH SUPERCONDUCTOR

(TOP} CONNOLLY/PICTURE GROUP: (BOTTOM) WALTER P, MMHAN

ide to 52.2K. “But I knew we wouldn't

20 higher unless we found a new materi-

al,” Chu says.

So he decided to substitute another
element, called yttrium, for the lantha-
num in Miller'’s oxide. Working with
University of Alabama scientists under

Wu-Maw Kuen, the researchers soon re-

corded signs of superconductivity at a
torrid 100K 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 littie success, but Chu's optimism

never flagged. “He always looks on the
bright side,” says Pei-Herng Hor, one of
his Faiwanese-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 guickly lifted the
veil of secrecy. Researchers at IBM,
AT&T, and the University of California at
Berkeley immediately set out to discover

the secret ingredient. “Chu ran the four- |
minute mile in superconductivity,” de- |

clares James E. Shirber, manager of sol-

id-state physies at Sandia National:
Laboratory. “He broke the barrier to lig-

uid nitrogen.” When the news got out,
Chu earned the nickname “Science Su-
perstar” from his staff.

That could prove to be an elusive tltie
Within weeks Tanaka, Z.X. Zhao from
the Institute of Physics in Beijing, AT&T,
and IBM were pacing Chu. By substitut-

ing still other elements such as ‘caleium
and lutetium, they concocted & 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 assiducusly noted the dates
when they observed high temperatures,
-developed compounds,-or completed oth-
er ground-breaking work. “Everyone is
writing history te make themselves

IBEM’S K. ALEX MAULLER: HIS DISCOVERIES A
YEAR AGO KICKED OFF THE RESEARCK FRENZY

look better,” observes one physicist.

At a press conference during the
meeting, Tanaka claimed the Japanese
were first to experiment on certain com-
pounds. Chu jumped up to add that his
lab, too, was working on the same com-
pounds at that date. Such incidents are
“Just the tip of the ieeberg,” says Chu.
Although Chu and Tanaka used to com-
pare work, the communication stopped
once Chu began experiments on yttrium.

“It's frantic, mass hysteria,” says
Paul M. Grani, manager of magnetism
and collective phenomena at 1BM's Alma-
den Research Center in San Jose, Calif.
“Everyone’s exhausted.” Grant, whose
weeks of midnight research sessions re-
sulted in the identification of the struc-
ture of one of the oxides, has the dark
circles under his eyes to prove it. And
the research is progressing so rapidly
that it has outstripped the usual chan-
nels of scientific communication. At
Physical Review Letters, the leading
physics journal, more than 50 supercon-
ducting research papers await publica-
tion. “ ‘Recently’ in this field now means
two days ago,” says M, Brian Maple,
professor of physics at the University of
California at San Diego.
GETTING PRACTICAL. The race to push so-
percondueting materials -out of the lab
has barely begun, however. Just because
a substance loses its electrical resistance
when it’s dipped in a cold, liquefied gas
does not mean it will be much.good in
the real world. To be practical, supercon-
ductors have to be fashioned into wires,
cores of magnets, and the thin coatings
that form the foundatior of computer
circuits. And the wmateriais, which are
basically ceramies, are brittle—and frag-
ile. “It is a long road berween discovery
and use of the devices,” says Robert J.
Cava, a chemist at Bell Labs.

But scientists already are puliing off
the basic developmenzs that lay the

‘foundation for commercia! applications.

One key finding -is timt the materials
may ‘make possible the most powerful
eleciromagnets ever built. Tests at Wes-
tinghouse and AT&T indicate that the
new superconductors czn withstand
magnetic fields up to 1) 4imes greater
than those possible with such materials
as niobium. That could open the way to
such applications as finy but extremely
powerful electrical motors and higher-
resolution medieal imaging machines. -
By March, both 18M and Stanford Uni-
versity had used techniques common in
the semiconduetor industry to produce a
superconducting thin film that could be

used in computers. At Stanford, Theo-

dore H. Geballe, 2 professor of 'applied ;]
physics, faghioned a film into a proto-
type device that might be an ultrahigh-
speed data pathway between computer
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'{.chips, An AT&T feam that included Ber-
tram Batlogg and ceramist David John-
sont used ceramie 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

created Silicon Valley, 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 Technolegy to found a compa-
ny to develop supereonduetivity applica-

oxides will open the door to venture capi-

tal. “Peopie didn’t consider helium prac-

tieal,” he says. Liquid nitrogen cooling,

however, “is not far from frozen-food
. technology.”

Bet just who owns the rights to the
new technology promises to be 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
physieists with some Toose ends. For one
thing, they can’t fully explain why the
oxides are such superior supercondue-
tors. “It may be several years before we
know what's going on, but there may be
no theoretical imit to how high the tem-
perature c¢an 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. 8. and Europe had reported signs of
superconductivity well above 100K.

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. I, you always have
to work to keep it,” says Hor. “You
hardly sleep.” And Chu has his sights
clearly on another record—125K. By
mid-March rumors were cireuiating that
he might be close. “Will history repeat
itself? Who can tell,” says Chu grinning.

By Emily T. Smitk in New York, with
Jo Ellen Daws in Housfon and bureau
reports
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THE NEWWORLD
OF SUPERCONDUCTIVITY

Techndiogies and products once'only dreamed of are suddenly coming within reach

sion, desktop computers as powerful
as today’s number-crunchers, trains
that fly above their rails at airplane
speeds—all suddenly have teken 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 hurdies must be cleared before an
experimental circuit for a superconduet-
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 fleei-footed electronies

nexhaustible, cheap energy from fu- -

business, it will probably be 1990 before
full-fledged products show up. For elec-

‘trical wtilities, it could take 10 to 20

years before the revolutionary new su-
perconductors make a meaningfal im-
pact on power distribution. The chal-
lenge of scaling up lab results “could be
formidable,” ecautions Paul M. Grant,
manager of magnetics research for In-
ternationatl Business Machines Corp.

SCOTCH ANP WATER. Until now, super-
conductivity has been limited to a few
applications because the materials avail-
able had to be cooled fo extraordinarily
frigid temperatures with expensive lig-
uid heliom. “Liguid helium costs about
the same as Seotch,” says Walter L.
Robb, senior vice-president for corporate
research and development at General
Electric Co. Liquid nifrogen is 10% as
costly—-roughly on a par with bottled

water. And even with complicated and
very expensive insulation systems, Hquid
helium escapes far more rapidly than
liguid 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 wultimately discovered,
the world couid be transformed. Such
“haot” materials could provide new tools
for every technology related to eleetric-
ity. But just the prospect of supercon-
duectivity at liquid-nitrogen temperatures
is enough to excite most industrial
engineers. -

Practical nitrogen-cooled superconduc-
tors could save the utilities billions—
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and save enough energy to put 50 or

.more power plants in mothballs. Copper

- wires may be thé conductor of choice
now, but they lose a lot of power. The
copper soaks up 5% to 15% of the elec-
trigity flowing through long-hau! trans-
mission lines, and still more disappears
in local distribution lines. For Pacifie
.Gzs & Electric Co., these losses amount
to 3200 million a year—"“plenty of incen-
tive 0 use a mnew 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

-ard power generators even with existing
superconducting technology.. Research
began in the late 1960s but. éventually

was actually biult i the: U. S, a 300:£%.-
long test installation:at Brookhaven Na-
-tional Eaboratory.. It: showed that the
technology could” not compete with a
conventional systeni unless all the power
needs of a: cily were fed through one
line to:minimize cooling costs, says Carl
E. 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-

ground to a halt as the energy erisis
fadeé and. the cost of coohng with Bquid”
helium stayed stubbo;mly high.. One line

into cable that can stand up to high pow-
er loads and alternating current, 10 or 12
“feeder” lines might be affordable.
Intérest 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 costs. That mterest o0,
could be reviving. But the eventual
builders of these so-called maglev trains
are more likely to be in either West Ger-

‘many or Japan, which have continued to

fund serious research, or Ganada, which
still supports 2 modest effort,

William F. Hayes, a senior research
officer with Canada’s National Research

Council and a maglev believer, bubbles.
over with antieipation. The new super:
“eonductors wilt have “a tremendous im-

pact on maglev,” says Hayes. “The ma-

' jor problems were reffigerating units
‘and reliability. All that’s eliminated

now.” And trais aren’t the ofly vehicles
that could benefit. Hayes prediets that
superconducting motors one-half to one-
third the size of normal motors will one
day power ships. They could also help
aliminate urban air pollution by making

* electric cars praetical.

America’s best shot at exploiting the
new. technology is probably in.electron-
ics. There, superconductivity will ngher
in what Sadeg M. Faris calls “the third
age of electronics,” after vacuum tubes

-to last long: Major: electronics compa-

"says John K. Hulm, director of corpe-
- rate research at Westinghouse Electric

and transistors. Faris worked on supe—r-—!
conducting microchip devices known as
Josephson junections 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
manufacturing line producing J¥ chips.”
supereHips: That distinction isn't likely

nies, from IBM to Varian Associates, are
racing to éxplore the new supercondue-
tors. “Guys are working like maniacs,”

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 radar systems 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 ancther area where su-

conducting . carriers can be fashioned
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By Gmmz Gn.mm

This: is. the economic: lendscape - that .
stares- at Malcolm:: -Baldrige’ through. his
window at-the Commerce Department: .
The:tS, has created 14.4:million-jobs over.
the past five years with rising per capita

incomes. We have been increasing employs:

ment far: faster than.iny-other major in= .
. | dustrial country, including Japan. We have .
{ enjoyed tlie second-longest’economic re- -

covery of the postwar. period.

In 1986, U.§. companies prodﬁéed some. .

$188-billion of electronics goods, more than
twice that produced in all of Asia. Americ

computer market and produce about 57%
of the world’s semiconductors when you
consider the huge cutput for in-house use.
at a handful of major U.S, firms, Value
added in the computer industry is shifting
toward small: computers: that are now

abhout 90 times more cost effective: than. -
mainframes and toward software, The U.S.

leadl-is largest in 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 five years the U.S. has en-
joyed a surge of microchip imports from
Japan. The resulting trade gap resulted
chiefly from 2 key strategic decision by
the world's largest chip maker, IBM,
which produced about $3 billlen 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 basie
memory chips from Japan rather than in-
vest in special plants to bulld these com-
modity items in the U.S,

Driving Down the Prices

The IBM decision was a brilllant suc-
cess. The Japanese plus Texas Instru-
't ments' Miho facility produced huge vol-
umes of chips and within two years drove
|| down the price:from about $8 to around 50
1| cents for 64K Dynamic Random Access
/| Memories; then they proceeded to launch
_production of 256K (four times the memory
capacity} and one megabit (four times
again the memory) generations, Since
memory chips constitute about a third of
| the manufacturing cost of personal com-
| puters, the Japanese chips allowed IBM

and other U.S. firms to drive the price of-

i computers to new lows and expand the
;| market at a pace of about 30% & year.

: Nonetheless, the U.S. did not fall behind
2| in memory-chip technology. According to
I McKinsey & Co., Texas Instruments be-
i| came the most profitable semiconductor
i| producer in Japan and introduced a proto-
 type ¢-megabit DRAM at about the same
| time as the Japanese producers. (The 4-
‘| megabit design would permit all the work-
. ]

ing memoery in a typlca.l persorial com-

_puter to be put on cne chip.) Most sig-
nificant of all, IBM probably became the
world leader in the technology. Today, in

‘Bssex- Junction, Vi., it 18 ploneering the

" production of very fast ohe-megabit chips

on eight-inch wafers (increasing the chip
yield nearly 40% over-Japan’s best shx-inch-
wafers), and at the recent International

" Solld States Circults; Conference; IBM in-
troduced an impressively manufacturable -

4megabit destgn, The company thus is
poised to reenter mass production of basic
‘chips Shouid that be strategically desirable

can companies hold about 70% of the world in the future,

Becauge IBM decided not to mass pro-
duce 64K or 256K DRAMs, the company—
and the U.8.—may have increased its lead
in' semicqnductor technelogy over the past
four years. While the Japanese chip reve-

Chlp Sense and Nonserise

Therefore, the agreement broke down,
In the interests of U.S. competitiveness, it
had to break dewn, Even the various pro-
visions about increasing the U8, share of
the Japanese chip market became unen-
forceable because of a recession in the
computer industry and because U.S, coin-
panies do not supply the chips needed by
still thriving Japanese producers of con-
sumer electronics,

Meanwhile, the thiee U.S. semiconduc
tor companies that may have benefited in
the short run from the agreement began to
complain of Japanese “violations.” Demo-
eratic politicians, who lacked telling objec-
tions to economic conditions undeér the

"Reagan administration, began. carping

about the “trade gap.” Spurning advice
from economists who could refute the mer-
cantilist superstitions of trade balance and

The US. government has become the chief obstacle

to American competitiveness in electronics. . -

nues are puffed with money-losing com-
modity semiconductors, U.S. production to-
tals, including 1BM, are dominated by
more complex #nd ambitious designs.

Here’s the rub. The figures constantly '

cited by the Semiconductor Industry Asso-
ciation and by U.S. government offictals do
not include IBM, AT&T and a few other big
in-house producers. To the Japanese, these
numbers resemble auto market-share fig-
ures that legve out Toyota and Nissan.

In any éase, reacting to a catastrophe
theory of American semiconductor market
share that left cut IBM, U.S. trade officials
imposed a pricing agreement on Japan. In
an gact of stupidity unparalleled since
Smoot-Hawley, the U.S, forcedl Japan to
more than double the price of its com-
modity memoties. According to a concept
of “fair market value'' apparently cribbed
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.8. computer
firms would have to pay twice as much for
mernery chips as their Japanese competi-
tors that make the chips in-house,

The computer industry is what the con-
test is a1l about. The Japanese do not make
chips for their health; they make them for
their computers and other electronic prod-
ucts. To attack the U.8. computer industry
in order to save the U.S. semiconductor in-
dusty is simpiy crazy, Obviously, the U.S.
computer firms rushed to circumvent the
agreement any way they could, resorting

_ to the gray market and Korea, and making

ptans to move manufacture of U.S. com-
puters offshore as fast as possible.

lacking advisers who understood the tech-
nological complexities, the Reagan admin
istration collapsed.

Jeopardizing thousands of relationshlps
between U.S. and Japanese electronics
firms, the administration has made it far
more difficult for U.8. semiconductor
firms to penetrate thé Japanese market

except possibly on the basis of forced .

quotas. But semiconductors, critical to the
production of end products, can be pur-
chased in the long run only on a basis of
trust and precictability, with just-in-time
delivery and fail-safe reliability. By con-
stantly imposing special export controls
for nonsensical national security concerns
and changing policy from month to month
in response te uttefly spurious emergen-
cies, the U.S. government has become the
chief obstacle to U.S. competitiveness in
electronics.

Herbert Stein on this ‘page recently
stripped away the layers of illusion and su-

_ perstition surroinding the theory of the

balance of payments. In a world with
global money markets on line 24 hours a
day, there is no more reason for a trade
balance between any two countries than
between any two American states or com-
panies. The U.S. currently is dominating
world electronics markets because it is fol-
lowmg a global strategy consistent with
the increasing integration of world mfor
mation technology.

This means that like every other major
nation we will have to be depeadent on for-
eign producers for many critical parts and
materials. As long as we téach more stu-
dents sex education and cooking than phys-
ics and ealculus, we must depend on immi-

gration for key technical personnel. The al

ternative is a real decline tn U.S. competi-
tiveness. We cannot do it alone.
Although the Japanese need to reform

their increasingly restrictive tax rates and.

monetary policies, Japan is not a problem

for the U.S. It is a supreme and precious. '

asset of world capitalism. Not only do su-
perb Japanese manufacturers supply the
U.8. with crucial goods and technologies,
but they supply the 11.8, economy with an
indispensable flow of investments. Not only
did Japan save the U.S. economy by tri-

pling auto gas mileage when OPEC tripled )

the price of ¢il, Japan also has spurred tre-
mendous creativity and resourcefulness in
U.8. electronics;

Some analysts believe the U.S. is be-
coming excessively dependent on Japan
for vital supplies of capital equipment.

This is & minor problem that can be
quickly solved by IBM and the Pentagon, if.

they insist, without wrecking the interna-

tional trade systein, But the key ingredi-
ents in electronics are not machinery or:

materials, but- ideas and inventions,” To:

imagine the'Japanese will dominate- th

age of information because they haye thé
purest silicon and industrial gases.is like:
predicting the Canadians will dominate:
world literature- because they have the tall- -

st trees. -
Useful Roles for Govermnent
If the government wants something. to:

do, there are plenty of usetul roles. It could,

begin with a defense education’ act that

helps the schools teach math and science..

(Qpening 2 DRAM plant In North Carolina,,

Mitsubishi discovered that it had to use

graduate students. to perform statistical: .

quality control work done by Hne workers

.In Japan.) Then the government couid re-

form immigration law to allow admission
of workers to support our increasingly gar-
gantuan entitlefent-state, and technical
personne! to man owr high-tech and de-
fense industries. Finally, the government
could expend its trade powers defending
1J.5. patents, copyrights and othér inteilec-
tual property against Asian nations that let-
their citizens steal it, Thus the government
could reward U.S. achievemeni rather
than protect U.8. sloth.

With recent breakthroughs in supercon-
ductivily, bioengineering, computérized
zhip design, parallel processing, and artifi-
2ial intelligence, we are entering an era of
limitless oppertunities. The politicians,
2owever, continue to live in a 19th-century
‘og of territorial fears and mercantilist
Zantasies. Peter Drucker tells us, “Don't
solve problems, pursue opportunities.'
That is the supreme message of the day in
electronics.

Mr. Giider {5 finishing a book on the
computer industry for Simon & Schuster.

For Many Criminals, Incarceration Is Not the Answer

By LATIQUE A. JAMEL

Prisons are bursting at the seams, New
York and other states are spending mil-
1 lions to expand existing facilities and build
*l new ones. The number of men and women
| heing put in cells each month far exceeds
the nurnber released, But need this be done
in order to maintain public safety?

State prisons, for both moral and eco-
nomic reasons, should house not marginal,
nonviolent criminals, but only those felons
whe pose a genuine threat to the commu-
| nity. The evidence in New York, at least, is
| that a wider net is being cast,

Not all of these felons should have gone
to prison, and many of them would be bet-

I-sayr AfF in sAamminite rahakilitativae nrn.
!

fined totals a staggering $468 million. Take
the annual cost of confinement for each
prisoner (a figure identified by bath the
New York studies as $26,000 a person) and
multipiy it by 4,680 and you come up with
an additional $121.7 millich a year.
(Some might argue that a home bur-

‘glar, armed or nat, is the sort of person s0-

ciety would want confined. Even removing
all burgltars from the total above and cut-
ting the number of inmates to be released
to 6%, however, would still permit a sav-
ing in New York state alone of $23¢ mil-

-lion in construction costs and $60.8 miition

a year in -confinement costs.)
But there is a more important nonecg-

MATREA mAAAnm Pan s caanc ikl Sanrran Fnlame

tence of prisons, some criminologists 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 marked character im-
provement during imprisonment is low;
this is borne out by recent studies of recidi-
vism rates among released criminals.
Younger inmates often have committed
such crimes as car theft and possession of
stolen property. In some cases, being sent
to prison serves to deter young criminals
from committing new, more severe crimes
upon release. However, in an alarming
number of instances, prison is a graduate

arhant gtk Aldar mara harAdanad arimai

Those who would have us believe that
the best, if not only, response to crime isto
"get tough' on all criminals ought to con-
sider that according to the Bureau of Jus-
tice Statistics, at least 20% of all inmates
in New York state are released within
three years, and more than 0% of all pris-
oners return to the communities in which
they lived before incarceration, and cften
this means returning fo the community in
which they committed
crimes.

One would hope that citizens would pre-
fer to have nonvlolent criminals—who will
come back to their communities and share
their schools and work places— punished in

A raanmnar that will rainfarna rarmant fas rn
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The Rlse and F all of the Blue Collar Worker

By PETER F. DRUCKER

-“Whether high-paying jobs are growlng
i or declining 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 mid-1970s, high-paying jobs
in all developed countries were concen-
.+ trated in unskilled blue-cotlar work. Now a
. majority of the new high-paying jobs are in
| knowledge work: technicians,.
- sionals, specialists of al! kinds, managers,
~'The qualification for the high-paying jobs
i of 20 years ago was a union card. Now it is
; formal schooling, The long and steep rise
-1 of the “working man''—in numbers, in so-
. -cial standing, in income—has turned over-

.. night: into fast decline.
.= There is no paralle! in hlstory to ‘the
" rise of the working man in. the developed

. countries during this century. Eighty years-

.:-ago American ‘blue-collar workers, toiling.
" 80 hours a week, made $250 a year at most,
or one-third the price of that ''low-priced
miracle,” Henry Ford's Model T. And they
had ne “fringes,”” no seniority, no unem-
ployment insurance, ne Social Security, no
-paid holidays, .no overtime, fio pension—
nothing but-a cash wage of less than one
doilar a day. Today's employed blue-collar
worker in' a unlonized mass-production. in-
; dustry (steel, automotive, electrical ma-
chiniery, paper, rubber, petroleum) work-
. ing 40 hours a week earns about $50,000 a
¢ year--haif in cash 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

| 1907 real income- (if food were used as the

yardstick, the increase would be even
larger}. And- the rise in social standing,
and especially in political power, has been
greater still. -

Soclety's Stepchlldr'en

also is no paraliel in history to the abrupt
decline of the blue-collar worker during the
i past 15 years. As a proportion of the work-

i ufacturing have already decreased to less
than a fifth of the American labor force
't from mom.than a third. By the yéear 2010,

less thaft:35 years away—they will consti-

tute no H¥ger a proportion of the labor
“force of every developed country. than
farmers do today—that is, ‘a 20th of the
total. The decline will be greatest precisely
where the highest-paid jobs are. Blue-col-
| lar automobile employment in the U.S., 15
or 20 years hence, will harclly be more
than half of what it now is, even if there
are no imports at all—and automobile
blue-collar employment is already down
40% fromn its peak, less than 10 years ago.
| ‘No wonder the unions do not regard the
| fast growth of high-paying knowledge jobs
as & compensation for the steady decline in
| the numbers, power, prestige and-income
. of their constituents. Yesterday's blue-col
+ lar workers in-manufacturing were soci-

profes- -

And now it is suddenly alt over. There

! ing population, blue-callar workers in man-

ety's darlings. they ‘are fast becoming
stepchildren. |

. This transformation was not caused by
a decline in production. U.5. manufactur-
ing output is steadily expanding, growing
as fast as gross national product or a little
faster. The decline of the blue-collar
worker:-is not a matter of “competitive-
ness,” of “government policies,” of the
“business cycle,'” or even of "“imports,'" It
is struetural and irreversihle, -

There are two major causes. First is
the steady shift from labor-iniensive to
knowledge-intensive industries—e.g., a
drop in pouring steei-and a steady rise tn
making pharmaceuticals. All the growth in
U.8. manufacturing output in 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 from what economic and P
litical theory had taught,

~This applies particularly to U.8, unem-
ployment. In Britain and Western Europs
the decline in blue-collar jobs in manufac-
turing has indeed, as unions predicted, re-
sulted in stubborn unemployment. But in
the U.S. the decline has had marginal ef-
fects-at most. Even the massive job losses
in the steel and automotive industries hava
barely left a trace in national unemploy-

ment rates. To be sure, the current 6%% .
unemployment rate for both adult menand -

adult women is probably somewhat above
the rate of “natural unemployment’ (the
rate needed for normal job changes) —but
not by much, considering the age structure -
of the working population. And the 4%%
unemployment rate for married men is, if

Drucker on Management

There has been Iabor mzhtcmcy m cmly one dez;eloped
country: Canada. Elsewhere there is much bitterness among

the rank and file. But it is the brttemess of resignation.

spréad ln the past 40 years of two Amerl--
can inventlons (or discoveries), "'training™
and *‘management.” In & complete rever-

sal of all that economie history and theory
had taught, these two methods enable a

counfry with the labor costs of'an *‘under-
developed” economy to attain, within a
very short period, the productivity of &
fully “developed” one. -

The first. to. understand- this were the
Japanese after World War IL. By now ev-
erybody. does—the South Koreans, for in-
stance, or the Brazilians. The most- telling
example - are the "maqulladoras,” the
plants on the Mexican side of the U.S.-

Mextcan border, where uriskilled and often-
iiliterate people produce:labor-inténsive:

parts and goods for thé 108, market: It
takes three years .at miost for-a maguila-
dora to attaim the: labor productivity of a
well'run Americafor Japanese plant even

in turnirg out -highly sophisticated prod- "'
ucts—and-It pays workers less than 52 an -

hour, -
This means that manufactunng indus-
try in developed countries can survive only

{f it shifts from being labor-iitensive to be- -
ing knowledge-intensive, Machine opera-’

tors getting high wages for doing unskilled,
repetitive work are being replaced by
knowledge-workers getting high wages for
designing, -controlling and- servicing pro-
cess and product, or for managing infor-
mation. This shift also fits In with demo-
graphics. In every developed country more
and more young people, and especially
young males, stay-in school beyond the

- secondary level and are no longer avail-

able for blue-coliar jobs even for weli-pay-
ing ones.

-~ These are changes 50 sharp and so sud-
den as, for once, to deserve being called
“revolutionary.” Yet their impact is dif-

anything, below the natural rate and con-
stitutes virtual “full employment.”” *‘Hid-
den unemployrent’ —that is, people who
have given up looking for a job—is very

big in union propaganda but probably quite

scarce outside. of it. A larger propottion
of American adults than ever before in
beacetime. history-—almost two-thirds—is

in the iabor force and working, One: expla-

nation for the low unemployment rates is
surely that American workers are singu-

" larly adaptable and mobile—far mote so

than anyone would have thought possible.
But, equally’ slgnlllcant blue-collar labor

~In’ manufacturing may also have already
shiunk to a point where it only marginally-

affects total employment and- unemploy-:
ment rates, consimer spending, purchas-
ing: power and the economy as a whoie.

~ This would mean tliat we should stop look-
ing at manufactprlng employment as the

economy’s betlwether and should lock at

manufacturing output instead; as long as.

its volume continues to rise, the industrial
economy is healthy almost regardless of

" employmeit:

Equally nove! is the behavior ‘of wage
costs in the U.S. That unions give prigrity
to the maintenance of neminal wages
rather than accept lower wage rates to
gain higher employment has been one of
the axtoms: of modern economies. It still
holds. in Europe. But America's unions
have ‘shown -an amazing willingness to
make sizable concessions:.on wages—and
even on work: rules—to prevent plant clos-

" Ings and massive layoffs, In the U1.8.. at

least, the principal cest-rigidity inhibiting
the “self-correction’ of a market economy

* surely no longer lies in wage costs (as eco-

ndmics has assumed since Keynes) but in
the cost of government.
. Bvery labor economist and every !abor

leader would have expected the decline of
the blue-collar worker to lead to 'laber
militancy” on a grand scale. Some politi-
cians still expect it—for instance, the Rév.
Jesse Jackson in the U.S., the “Militants”
in the British Lahor Par_ty and the “Radi-
cals" among the German Social Demio-
crats. But so far there has been labor mili-
tancy in only one developed country: Can-~
ada. Elsewhere there is mmuch bifterness
among the rank and file. But it.is the bit-
terness of resignation, of impotence rather-
than of rebellion. In a way, the blue-collar
worker has conceded defeat. :

And this may underlie the most star
tling, and least expected, development: thé
political one. It is almost an axiom of poif< -
tics that a-major interest group actually
increases its political clout for a long time
after it has begun to lose numbers or in-
come, Its members join ranks, learn fo-
hang together lest they hang SEparaf.ely.
and increasingly act and vote in concert.
The way in which farmers in every devel-
oped country have maifitained political
power and increased their subsidies de-
sbite thefr rapid decline in numbers since
World War II is a good example.

", Political- Strength Eroded

But though it is only 10 or 15 years since
the declihe of the blue-collar workers first -
began, their political strength has already
been greatly eroded. In the midst of World
War II, John L. Lewis of the United Mine
Workers defied the country’s miost popular
president—and won. Thirty years later, an-
other coal miners’ leader—this time in
Britain—forced a prime minister to resigt:
But ‘in -1981 President Reagan’ broke the.
powerful and deeply-entrenched air traffi¢
controllers union; and:a few ‘years later
British Prime Minister Margaret Thatcher
broke the union that had driven her prede
cessor into political exile: And-both Presf
dent Reagan and Prime Minister Thatcher
had overwhelming popular support. The la-

" bor vote may still be needed for a “pro
" gressive’’ candidate to-be nominated. But

then, in the election, labor's endorsement
has Yecome a near-guarantee of defeat, as

-shown by Walter Mondate's debacle in the

U.5. presidential election of 1986, by the
German election this January and- by ny-
merous British by-elections.

In Yitle more thas deca.de: before
World War I, the blue‘esllar worker rose
from impotence to become a dominant eco
nomic and- social power in Western Eu
rope, and his party the largest single politi
cal factor, The U.S. followed suit 10 year:
later. This transformed the economy, the
soclety and the politics of every developec
country, transcending even two world war:
and tyrannies beyond precedent. Wha
then will the decline of the blue-colla
worker—and its counterpoint, the rise o
the knowledge-worker—mean fot the res -
of this century and the next one?

Mr. Drucker is Clarke professor of sv
cial sciences at the Claremont Grﬂdunt
School.




BUSINESS TRENDS

How]apan Inc. 1scashmg
“in on free US. R&D

Technology transfer between federalfy funded labs and
Japanese firms is flownng only one way — Eastward

t's a familiar scene. Japanese sci-
Ienlists tour U.S. 1aboratories 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, Techno]ogy 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 wouid be nuts 1o 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 generai has kept its distance
from federal labs. One reason might

be that 1J.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. “Itisa
mistake to single out the Japanese for
cleverly taking technology that is free-

ly available to everybody on a non-:

discriminatcry 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

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

US. compames want
guarantees in the
form of patents

structural changes that are forcing

c'ompanies 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 mformanon within our commu-
nities,” says Senator Patrick J. Leahy
{D-Vv.).

‘Under the new law nauonal 1abs

e Allows labs to enter into coopera-
tive rescarch agreements with indus- -
try, universities and others, and to
negotiate patent licensing agreements
e 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.

Publlsh 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
comparies 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 1o 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 Ieglslanon encourag-
ing such interaction was approved late

cnmcs CONTEND lhe Japanese are too aggresswe in acquiring U.S. technology
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" tiens,”

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 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
be) interesting to see the response
when the first researcher pulls up in a
red Ferrari,” says Joseph Allen, tech-
nOIOgy pohcy liaison in the Com-
merce’s Office of Productwny, 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.
- By contrast, 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 lmponant commercial inven-

director of technology applications for
QOak Ridge National Laboratory at
Martin Marietta Energy Systems in

* Tennessee.

It is difficult to track the evoluuon

of basic research, so there are no clear-

cut examples of U.S, technology that

. the Japanese have exploited for com-

says E. Jonathan Soderstrom,’

BUSINESS TRENDS _

SEMICONDUCTOR RESEARCH at Sandia Labs, whera scientists no Iongar allow
routine visits by foreign scientists

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-

States transferred to Japan six times
as much electronics technology and
almost eight times as much machine-
tool technology as it acqulred from
Japan,

technology imports that year came
from the United States, according to
Senator J.D. Rockefeller IV (D-W

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 Rockefeller and others
want to totally stop technology ex-

tries. Rather, they want to guarantee
that technology swaps are equal. “It’s
time e 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-

-ic Institute reports that the United

In all, 70% of Japan’s worldwnde'

change programs with foretgn coun. |-

kee-trade basis.” Stromberg cites, for

1 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 exchange of 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 place a lot
of people in labs here,” he says. “But
we have a hard time placing them over
there.” At the National Institute of
Health, for example, some 397 Japa-
nes¢ scientists were working in U.S.
facilities in fiscal 1985, while only
three U.S. NIH scientists were as-
signhed 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 8. 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, senjor vice president of the
Amencan Electronics Association..
*Our one remaining competitive ad-
varitage was innovation, but we're
wrgng 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 Us. in
many products
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Business and universities
Brain gain

i

 Each year Britain’s universities spend

about £2 billion and turn 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 lic buried on
campuses. Government tlghtens the fi-
nancial squeeze on universities 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 re-
search councils (which finance specific

research work). Last week 1Ci's chair-
man, Sir John Harvey-Jones, accused

. been showing off what they can offer and

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-

1 panies face a buyer'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

e PR

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
govermnment. That has been the fate of
Salford University, in Lancashire, which
pioneered industry links and financing,
only to have the state 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
spuired 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 tuming out around £70m, and
the current year is expected to see anoth-

er 1% rise to about £100m.

There is more to this new togetherness
than money. The universities are now
hustling companies for business. At the
Techmart (new technology) exhibition at
the Nationai Exhibition Centre near Bir-
mingham this week, 33 universities have

THE ECONOMIST NOVEMBER 15 1908

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
sitting on a valuable innovation that can

A T AT e AT e T o s

" 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,
iC1is 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 resuits, 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

at home designing computers and pro-
gramming them. So it paid for a new lab
at the University of Manchester Institute
of Science and Technology. Plessey’s sci-
entists hetped design the curriculum;
soon other firms joined in supporting the
new course, which has been swamped
with applicants.
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. 'semiconductors

Cheaper than sapphire

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 nuciear explosion has the
same effect. .

Protecting chips from radiation and
cross-talk is not hard, but it is expensive.
One way to produce chips that are,in the
jargon, rad-hard, is fo create an insulating
layer just beneath the surface of the
silicon, a process known as silicon-on-
insulator. A slab of sapphire 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 snag is
that oxide is formed on the surface of the
silicon and not below it, where the ins-
lating layer is required.

The 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 OXIs
100. It was jointly developed by vG !
Semicon of East Grinstead, Surrey, and |
the Cutham and Harwell laboratories of

the Atomic Energy Authority.

oxi1s produces silicon-on-insulator wa-

fers, the standard silicon discs on which
hundreds of individual chips are made in
a conventional manner. The machine is
designed automatically to produce 800-

Toughening up ehl
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2,000 four-inch wafers 2 week—about the
whole of the world's production of buried
oxide wafers two years ago. Its nearest
competitor makes 500 wafers a week.
Increasing the power of the ion beam is
the key. Conventional ion-implanters
produce a beam with a current up to 10
milliamps. The 0oxis machine produces a
beam of 100 milliamps with an energy of
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 vacuam at 400-750°C,
which maintains the 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 ultraclean condi-
tions needed to keep out any impurities.
Batches of more than 100 wafers can be
processed at a time. Dr Steve Moffatt, the
system manager, estimates that a 5 mil-
liamp implanter would produce 100 milli-

‘metre wafers at a cost of $570 each,

compared with an OXIS cost of $58 (in-
cluding $15 for the untreated wafer 1o
begin with). That, says Dr Moffatt, works
out a few cents per chip to provide silicon-
on-insulator. Costs could fall further. The
team is already looking to turn up the
power to 200 milliamps, which would
reduce the cost to $28 a wafer.
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HE GOVERNMENT'S monopoly on
inventions at British universities
and publicly-funded research establish-
ments seem set to end. in mid-February
the Prime Minister should approve a

Secretary, to scrap the role of the British
Technology Group (BTG) as a broker
for public-sector research. Bul scientists
seem uncertain 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

1 councils and individual sciertists 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
1981 by amalgamating the National
Enterprise Board with the National
Rescarch Development Corporation. The
group describes its function as “to
.develop techpnology in British industry,
and to advance the use of British tech-
nology throughout the world™. Last year
income of more than £26
‘million, and took on 47 new projects.

But the National Rescarch Develop-
ment Corpuration has been widely criti-

Britain goosed

A BRITISH attempt to stop the force-
feeding of geese in France bhag met
solid opposition from foie gras lovers in
the European corridors of power.

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

Pruvol's report is in line with the
Counci} of Europe’s findings way back in
1974, But it contradicts a British draft
resolution put te the European parlia.
ment in 1980 by Labour MEP Richard
Caborn,

Caborn says that the practice of foree.
feeding (which- dates back some 4000
yvears) is “inhuman and intolerable"—
even if the resulting fatty goose.liver fs
such a delicacy. Pruvot, hiowever, cites
a2 series of scientific findings to show
that geese actually enjoy having their

dose, says Pruvot.
\Iedlcalh speaking the goose suffers

lasts from eight to 20 days, during which
time the goose is given a helping hand

with swallowing 100 -800 grams of maire
a day.

In tome European states it is jllegal .

10 force-feed geese, Caborn’s efflorts were

"directed to bringing other nations inte
- line,

“It's alwavs the British,” lamented

» nne official of the [oie gras producers'
« committec in Perigord. Pruvet says that

20 000 French smatlhelders depend en
fuic gras production. o

plan by Sir Keith Joseph, the Education -

gullets stuffed with maize, Geese being
force fed actually run to greet the per: |
son coming to admlmster their daily °

from boulimia, or a morbid desire for
food. The process of cramming the goose.

- Scientists will be set free to seli their inventions

'u’")

AU D
cised for failing to exploit inventions spokesm'an said: "Jf the povernment §
)quick[y enpough, and for putting a took away the monopoly. the NRDC
‘bureaucratic stumbling-block in the way would have to be more selective in what

sof innovative scientisis. One survey,
carried out for the Leverhulme Trust by
the Polytechnic of Central London,

Michael Cross

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

But the report found that the \"RDC
had a much better record as a banker.
The report, “inventions from non-indus-
trial sources,” concluded that the
corporation should simply lend meney 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 oo the
government moves this week., But a

it chose to exploit . . . this could mean

that some inventicns weuld be lost 1o
the nation.” ) o
Reaction in universitics’ was mixed.

Professor John Ashworth, vice-chancelior

of Salford University, said 2n end to the

monopoly was inevitable. “Competition

will be a guod thing, although 1 suspect

that some academics grossly underesti- |
mate the professional skills of the BTG,

and will get their fingers burned market-
ing. their own inventions.’

‘lan Dalten, 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 [ have a
more businesslike attitude than many.”

The fate of the monopoly now lies t
with . the Treasury, which is unhappy
with some of Sir Keith's proposals, '_:3,,

: Setting sail on wind-power |

- with—the Pru

THE PRUDENTIAL Assurance com-
pany 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 at least 20 per cent of their fuel -

bills.

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

.omic cargo-carriers because of the large

. A model of the
= 20th-century
: " clipper

" auxilliary  propul-
sien for cothmer.
cial ships.

~ Many recent at-
tempts to revive
the “age of sail”

" have been infected
witf "2 dewy-eyed

.nostalgxa for chpper 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 des:gn fullv compu-
terised wingsail systems

The key word is “compuierised”, Con-
ventional sdtling ships cannot be econ-

crews that they ne=d. But in Walker's
design, a computer and servo-motors
keep the sails trimmed. Prutech, an ofi-
shoot of Prudential is backing it. - I

‘Museum-land’s orphan finds a home

WO 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 two miuse-
ums can agrec terms.
The Geological Museum is an offshoot

" of the Institute of Geological Sciences

and is funded through the Natural En-
vironment Rescarch Council (NERC).
But its future has been uncertain since.
three years ago, the headquarters of the
institute roved to Nottingham.

In October the NERC suggested to the
courict! of the 1GS that the museom
should ecither become ‘independent or
-merge with one of its neighbours, the

Natural History Museum or the Science

Muscum

" new arrangements gmiust also consider

ner's vast collections. The resulting dis-

" come the greatest show on Earth, 0

The council has since emphasised that
any new arrangements must not make |
the Geological Museum any less open to
the public. Moreover, the museum must
keep its standing within the geological
profession through an advisory panel, 1o
which NERC wants to be party. And any

thy interests of the museum’s stafi.

Las; weell the staff of the Geological |
Musewn were told that the administra-
tors wanted to merge with the Natyral
History Atuseum. The ‘merger would
allow the Natural Histery Muscum o in-
corporate ifs large mincralogical, rock
and fossil departments inte its new part-

plays could, to coin a phrase, truly be-
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-Jeanne Pruvot,

© line,

. Scientists will be set free to sell their inventions

THE. GOVERNMENT'S monupoly on
inventions at British universities
and publicly-funded research establish-
ments seem set to ¢nd. In mid-February
the Primc Minister should approve a
plan by Sir Keith Joseph. the Education
Sccretary, 1o scrap the role of the British
Technology Group (BTG) as a broker
for public-sector research, Hut scientists
seem uncertain about whether the idea
is good for them-—or the nation.

The . plan, first proposed by  the
Advisory Council on Applicd 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 BTG has
had first refusal on all jnventions.

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 technolegy in British industry,
and to advance the use of British tech-
nology throughout the world”. Last year
had - an’ income of more than £26
millien, and tock on 47 new projects,
But the National Rescarch Develop-
ment Corpuration has been widely criti-

Britain goosed

BRITISH atlempt to stop the forece-
feeding of geese in France has met
solid opposition from foie gras lovers in
the European corridors of power,

The envirenment commission of the
European parliament, led by Marie
a French lberal, has
concluded that the practice is not cruel
and that there is no reéason to ban it,

Pruvol's report is in line with the
Council of Europe’s findings way back in
1954. But it contradicts a British draft
resolution put te the European pariia-
ment in 1980 by Labour MEP Richard
Caborn. '

Caborn says that the prachce of ferce-
feeding (which dates back some 4000
vearsy is "ihhuman and intolerable”—
even if the resulting fatty goose-liver is
such a delicacy. Pruvot, however, cites
a series of scientific findings -to show
that geese actually enjoy having their
gullets stuffed with maize. Geese being
force fed actually run fo greet the per.
son coming to administer their da:ly
‘dose, savs Pruvot,

Medically-speaking Lhe goose suffers
from boulimja, or a morbid desire for
fond. The process of cramming the goose
lasts from eight to 20 .days, during which
time the goose is given a helping hand
with swallowing 700-800 grams of maize
a day. : o :

In some European states it is illegal .
ta force-feed geese. Caborn’s efforts were
directed to bringing other nations inte
“It's always the British,” lamented

: ine official of the foie gras producers’
- committec in Perigord, Pruvet says that

20000 French smallholders depend on

fuie gras pruduclmn =

- The report,

f\. K...:b\..
cised for failing to exploit inventionrs spokesman seid: “If the ;,(wtrnmcni
)quickl'y enough, and for putting a took away the monepoly. the NRDC
Ybureaucratic stumbling-block in the way would have to be more selective in what

vof innovative scientists. One survey,
carried out for the Leverhulme Trust by
the Polytechnic of Central London,

Michael Cross

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

But the report found that the NRDC
~had a much better record as a banker.
“Inventions from non-indus-
trial sources,” concluded that the
corperation should simply lend money to
inventors, with repayments depending on
- the success of the invention.

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

The BTG could not comment oo the
government moves this week. But a

it chose to =xploit . . . this could mean

that some m\.cmwns would be ]ost 10
the nation.'
Reaction- in universitics was mixed.

Professor John Ashworth, vice-chancellor
of Salfurd University, said an end to the
monopoly was inevitable. “Competition
will be a guod thing, although 1 suspect
that some ‘academics grossly underesti-
mate the professional skills of the BTG,
and will get their ingers burned market-
ing their éwn inventions.”
" lan Dalton, manager of the successful
research park at Edinburgh's Heriot-
Watt University, defended the group. “I
have always found the NRDC a pieasure
to work with . but perhaps I have a
more busmessllke attitude than many.”
The fate of the monopoly now lies
with the Treasury, which is unhappy

Setting saif on wind-power
with—the Pru
HE PRUDENTIAL Assurance com-

pany is about 10 spend £125000 on
a study inte wind-powered cargo ships.

The meney will go on an invention that

a British company thinks could save ship-
owners at Jeast 20 per cent of their fuel
bilis.

The .company, Walker Wingsail, has
developed an aerofoil sail that should
give twice as much thrust as a wind-
Jammers rig. The idez is to Provxde

with some of Sir Keith's proposals, _7

" A'model of the
20th-century
_clzpper

- auxiitiary propu]
sion for commer-
cial ships.

Many recent at-
tempts to revive
the ‘“‘age of sail”
have been infected
with™ "2 dewy-eyed

.ncstalgxa for chpper 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 compu-
terised wingsail systems.”

The key word is “compuicrised”. Con-
ventional sailing ships cannot be econ-
omic 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, 3

Museum-land’s orphan finds a home

W0 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 two muse-

ums can agrec terms. _

The Geological Museum is an offshoot
of the Institute of Geological Sciences
#nd is funded through the Natural En-
vironment Rescarch Council {NERC).
But its futire has been uncertain since,
three years ago, the headquarters of the
institute -moved to Nottingham,

In October the NERC suggested to the
council
should either become independent or
merge with one of its neighbours. the
Natural History Museum or the Cw:u:m:\e

~Museum.

of the IGS that the museum

- plays could,

The council has since emphasised that
‘any new arrangements must not make
the Geological Museum any less open to
the public, Moreover, the museumn must
keep its starding within the geological
profession through an advisory panel, 1o
which NERC wants to be party. And any
new arrangements must also consider
the interests of the museum’s staff,
woeel:

Gy

tors wanted to merge with the Natural
History Museum. The merger would
allow the Natural Historv Musceum o in-
‘curporate its large mincralogical, rock
and fossil departments into its new part-
ner's vast collections. The resuliing dis-
10 coin a phrase, truly be-

: the stafl of the Geologieal |-
Musewn were told that the admindstra-

4
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come the gréatest show on Earth. =]
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- Scientists will be set free to sell their inventions

HE GOVERNMENT'S mornupoly ¢n
inventions at. British universities
and publicly-funded research establish-
ments seem set to end. in mid-February
the Prime AMinister should approve a
plan by Sir Keith Juseph, the Education

Secretary, to scrap the roie of the British

Technology Group (BTG) as a broker
for public-sector research. [3ut scientists
seem uncertain 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
councils and individual scientists 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
1881 by amalgamating the National
Enterprise Board with the National
Rescarch 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
millien, 2nd took on 47 new projects.

But the National  Research Develop-
ment Corporation has been widely eriti-

Britain goosed

feeding of geese in France has met
solid oppesition from foie gras lovers in
the European corridors of power.
The environment commissign of the
European parliament, led by Marie
Jeanne Pruvot, a French liberal,
concluded that the practice is not cruel
and that there is no reason to ban it,
Pruvol’s report is in line with the
Council:of Europe's findings way back in

BRITISH attempt to stop the force-‘

1974. But it contradicts a British draft.

resolution put to the European parlia-
ment in 1980 by Labour MEP Richard
Caborn, :

Caborn says that the practice of force-
feeding . (which- daies back some 4000
years) is “inhuman and intolerable’—
even il the resuliing fatty goose-liver is

such a delicacy. Pruvot, however, cites’

a series of scientific findings to -show
that geese actually enjoy having their
gullets stuffed with maize, Geese being
force fed actually run to greet the. per-
son coming to administer (heir ‘daily
dose, says Pruvot.

Medically-speaking the goose suffers
from boulimia, or a morbid desire for
food. The process of cramming the goose
lasts from eight to 20 days, during which
time the goose is given a helping hand
with swal[owing 700-80¢ grams of maize
a day,

In some European states it is illegal -

to force-feed geese. Caborn's-efforls were
directed te bringing other nations into
: line. "It's always the British,” lamented
i one official of the foile gras producers'
- committee in Perigord. Pruvot says that
: 20000 French smaltholders depend on
' foic gras prnductmn -

has .

Michael Cross

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 NRDC
had a much better record as a 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 obvicusly be
more in keeping with the Conservative
government's non-interventionist stance.
- The BTG could not comment oo the
government moves this week, But a

,{
/\..u jk_ﬂ)k--’

cised for falling to exploit inventions spokesman said: “!f the pgoverament
quickly enough, and for putting a took ‘away the menopoly., the NRDC
‘bureaucralic stumbling-block in the way  would have 10 be more seiective in what
vof - innovative scientists. One survey, it chose to expleit . . . this could mean
carried out for the Leverhulme Trust by that some inventions would be lost to

the Polytechnic of Central London, the nation.”
: Reaction in universitics was mixed.

Professor John Ashworth, vice-chancellor
af Salford University, said an end to the
monopoly was inevitable. "“Competition
will be a guod thing, although 1 suspect
that some academics grossly underesti-
mate the professional skills of the BTG,
and will get their fingers burned market-
ing their own inventions.”

lan Dalton, manager of the successful

" research park at Edinburgh's Heriot-

Watt University, defended the group. “I
have always found the NRDC a pleasure
te work witk . . . but perhaps [ have a
more businesslike attitude than many.”

The fate of the monopoly now lies
with the Treasury, which is unhapp}
with some of Sir Keith's proposals. "

7

Setting sall on windnpower '

with~the Pru

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

a study into wind-powered cargo ships.

The money will go on an invention that
a British company thinks could save ship-
owners at least 20 per cent ad’ their fuel
bills.

The company, Walker Wingsail,
developed an aerofoil sail that should
give twice as much thrust as a wind-
jammer’s rig. The idea i to provide

has

. A model of the
20th-century
clipper.

auxilliary propul-
sion for commer-
cial ships.

Many recent at-
tempts o revive
the "age of sail”
have been infected
with™ "2 dewy-eyed
.nostalgla for chpper ships. But John
Walker, the founder and managing direc-
tor of the company, sayvs that hard econ-
omics should justify his design: “We are
applying the latest marine and aero-
space technoiogy to design fully compu-
terised wingsail systems.”

The key word is “computerised”. Con-
ventional sailing ships cannot be econ-
omic 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 Pruéentizl, is backing it, 3

Museum-land’s orphan finds a home

WO 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 two muse-
ums can agree terms.

The Geological Museum is an offshoot
of the Institute of Geological Sciences
#nd is funded through the Naturzl En-
viroriment Rescarchh Council {(NERC).
But its future has been uncertain since,
three years ago, the headguarters of the
institute moved to Nottingham. '

In October the NERC suggested to the
councit of the 1GS that the museum
should either becoeme independent or
merge with one of its neighbours. the
Natura! History Museum or the Science
Museum. '

~ The councilt has since emphasised that
any new arrangements musi not make
the Geological Museum any less open 1o
the public. Moreover, the museum must
keep its standing within thé geological
profession through an advisory panel, o

" which NERC wants to be party, And any

new arrangements must also oconsider
the interests of the museum's stafl.
a5t weel:
Museumn were told that the administra-
tors wanted ta merge with the Natural
Histary Auoseum, The merger would
allow theé Natural History Muscum to in-
curporate its -large mincralogical, rock
and fossil departments into its new part-
ner's vast collections. The resulting dis-
plavs could, to coin a phrase, truly be-
come the greatest show on Earth. 0

the staff of the Geological i-
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- Free the campus entrepreneurs

REATHLESS PHONE calls first thing in the morning; indecipherable
B typescripts bristling with spidery illustrations; wild-eyed magnetic

levitationists turning up at reception—New Scienfist has dealt with the
British inventor in his mest extreme forms. Lone inventors are by no means
ail nutters, 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
technology throughout British industry and to advance the use of British
technology throughout the world”, To achieve this goal, the BTG has a price-
b less asset: a “first bite” at the patent rights and market opportunities of
any invention developed in Britain's universities and government research
jlaboratories. ST '

They plan to give upiversity
recearchers the chance to patent and exploit their own inventions (This

Week, p 141). Such a move will provoKe howls of rage within the BTG—
“Britam will lose the fruits of its research” “where will inventors turn to
for impartial advice”—and so on. %&wmgm
this move to “privatisation”. Although it has mended its ways in recent years,
the NRD{ deserves some of the criticism that has come its way. It 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.

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 ideas at this stage means taking.risky decisions,
so the BTG 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
Ninsljtutions, such as Salford and Heriot-Watt, already have the expertise to
/put inventions on the market. Others will have to learn, and some will get
itheir fingers burned. Without the NRDC to blame, acddemics will have to
take the task of innovation moere sericusly, The British Technology Group
should be there to support them—but it should not have a monopoly on
Britain's brains, : : - :

T~ he shadow of Zeta

WENTY-FIVE years ago Zeta was heralded as proof that science had
T 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 abount
Zeta. But 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,
1953) and Acod the scientific press with detailed descriptions of the work?

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 achieve nuclear fusion”, “US triumph in race to tame
nuciear .usion”, they said when Princeten turned on its large new experj.
ment (New Scientist. 6 January, p 8). Well, not quite. Mayvbe next Vear, or
the vear after. in the meszntime we can mark the anniversary of Zeta, It
isn't rewriting history to sy that the project was a s‘urr'o_ssful one, albejt
less spectacular than first inought., Perhaps next time. 0

Now the departments of educétion and industry—against the wishes of
[ the Treasury-—want to take away that first bite.

If anything, like the Patent Office, it probably needs more staff to deal

The dnswer to these questions lies in the intense international rivalry to be

'(--.
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litics of the Genome

Tshan .géﬁdihe. first became exposed to pub-

e ST e idative to sequiénce the . or
e L e : I'C%iliziissibn which effectively began at last summer’s Cold Spring Hasbor Syapo
.djifp Omyse d the;, «"é" T =‘énthusi’asm for embarking in the nicar furure on a full-scale sequencing eﬁ"ort._:, b
L0 cx: s 2y, 2oy asighd o iumv:faned i favor-of the more modest shortterm goal of genetic and P hysical .
o ey g~ N i facili ) A " ome. In the public domain at least, tha trend continues, as evi-
g Aoy, 2 97 , . mapping of the genome. P : e National Academy of Sci-
o Sch g 0 I denced by the discussions at the second meeting of the Nagional Academy
L Sy g rast, whie de- '
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d irtee ony the genome project. However, one notable abscnc;
-??cf;f t(hlf:%i\):kg;?t:gm\ms Walter. é?lbcrt, \Frho_,; recentiy resigned from the committee
Fin order to pussue his plinis to establish 2 private company, Genome ‘('Jlob?(‘)r?t;lone L
;;fiﬁ':ghi;"ouid: push zhead rapidly with both mapping and sequencing, Gilbert, who 15
¥ at Harvard and was for a time chairman of Biogen, hopes to combine this joint ex- -

s potice InSPE move at dl ff‘?}“:hmf yiience in a venture that would, he said, be selling genetic information: oo
i Suates is gOI0E. 20 §64 000 questors, S35 1/ Gilberr's departure from the NAS committee has, for many people involved, pro-
i syrion is noY the ’ T T Y duced a more balanced approach'to the Cf)mnnttcc’.s stated_.ob;ccnxcs, in }rvl’nch a
\ a Buropeant dlploma;eﬁgmﬁdn PY.OCC?‘“M'{:\;Y complete sequence of the genome’s 3 billion bases 15 c.ics_cnbf::dl as “a subsidiary
16 égree'rﬂent on most“PamcipantS in t" .+ goal.” For more than a year Gilbert has been attemgtmg_}fo-raxse private funds to
{ can'be reached, then vention are cqnﬁdenf ~ establish what he termed the “Human Genome Institute, ; whose activities w_ould
g chemical weapons 'i(;mg wssues of di389L inciude development of new technologies bur would be aimed at both mapping
3 that other 0“‘?_?33 £l int phace. T and sequencing in the short term. He plans to have a physical map within 2 year of -
i ment would rap* Xoccduf“'s to be ?-_‘5“37 start-up and major regions sequénced within 3 years. /. S _, 3
‘ X\ ' inchade the Voﬂf}g Ez]:\ cOMIMITEES ﬁSF@@L These figiwes caused raised eyebrows at the Academy’s gatheru_lg, !‘)cmg consid-
;i : v the inrernation don of ghe'comdw?, | . ered to be rather optimistic. By contrast, the committee was talking in terms pf 2
; ey oversee e opera va is thatgOne | genetic map (which is refated to the physical map) being produced over a period of
\, " The fechng “_‘LGCN} extcmal{fﬁinis- |75 years, and at a cost of $100 willion. And major forays into sequencing are
} depeﬁds on %\V"“"‘sw N ea:}ferlnical thought best delayed until faster-and cheaper methods have been developed.
A the Possibf_d_;q tklatbdiev&blitxcally As the technical debate. is being honed, so too is political sensitivity, both in
. cragion M3y come 0 B have se- terms of potential congtessional response to he projest-and the interagency ten-
| weapons conventtol‘;l A sions that aré developing over how funding for the various components of the proj-
: \_\ . ofal arms contro __afgt‘,somc diplo-~ ect might be organized. James Wyngaarden, director’of the Nadonal Institutes of
g “2;{@ 4 during 20 ¢ B ives a “win- -Health (NIH), told the NAS comrhittee that during hearings on the institate’s car-

A second factor elf_.fotien:ions with
\ mats, is Wheter 504 close if the
| 4o of oppOriE feels that Gor-
i the Soviet Uni%o much away in
! ilitary cstgb}hons for insufficient

has b . S
P :f;;s cosotential impact of the
regurn. . f€apons production in
\-  hivd/currently scheduled for
; start-d Adelman, the head of the
o nd Disarmament Agency,

Opferated the Administration’s
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H
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]
i\ ¢ the production of binaries
1 Jdead, even with a ban in pros-
& sure that our negotiators’ hands
F3ai pty.” Some fecl that the initiation

l,i'i:tion could lead the Soviets 1w
.4 from the Geneva negotiations.

Aly—and pethaps least predicrably—

- i€ is the impact of the new talks designed

.. -t eliminate medium-range nuclear missiles

'3 in Europe, a move that has focused attention

/ on- the East-West balance of conventional

i forces and chemical armaments. Already

! France has announced that; in the lighe of
: what it considers to be a growing chemical |

; threat from the Soviet Union, it intends to

start the production of chemical weapons as

rent budget proposals, positive comments a-e already. being made about the scope .
of the human genome project, both in terms.of besefits and costs. And Robert
Cook-Deegan, wha is heading an Office of Technology Assessment report on the
genome project, §aid that some congressmen are interested in the project as a po-
tential boost to American COMIPELIRVENEss 1 DIOLeCANOIOZY. M

iologists can BE encouraged by these sentiments, said Cook-Deegan, but, he

- warned, the process of going to-Congress with major initiatives in science is ex- . .-

- tremely unpredictable, no martef how meritorious thie project may be. A great fear;
- fepeatedly expressed, is thar Congress will warmlyembrace the proposal but will”

not appropriaté sufficient new funds to cover it: funding agencies, particularly

NIH, might then be left with no political option but to squeeze existing projects to

- pay for genome mapping and sequencing: Nevertheless, it is not at all dlear that

- sufficient enthisiasm has yet been engendered in Congress to ensure successful pas

sage for a human genome proposal, quise apart froin the vagaries of the system.

. A second fear, expressed strongly by David Botstein of the Massachusetts Insti-
‘tute of Technology, and Jariies Watson of Cold Spring Harbor Laboratory, con-
cernis the quality of thé work that might be funded. Specifically, although. partici-
pants said that they were comfortable with the peer-review system that operates f

“NIH research grants, thiey wére less sanguine about quality contra} for work fun
ed by the Department 'of Energy (DOE) and carried out in'i

. DOE, although it is the chief instigator of the current gof
ready commitred considérable funds to it, is seen by some:

cal comimunity as having strayed into their territory. TenSions over academic stz

-dards will therefore add to:the 4lready cstablished turf battles between the two

1 jor agéncies, If; as scems likely, the genome project does proceed as some kind

coprdinated, interagency venture, then the disparity in the different systems tha
- in place'ar NIH and DOE for assessifig research’ proposals and research contra

a“dissurasive force.” -§ Davinp DICKSON

- will probably be modificd. &' ROGER LEWIN
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this explanation would suggest at a minimum that industries are
supporttng faculty who are very important to thcn' parcnt mstlm-
tions. ;

“In this | rcspect itis mtercstmg to note that facnﬂty mvolvecl in
UIRR’s seem capable of commercial as well as academic productivi-
ty. This lends support to the anecdotal observation” ‘that individuals
‘who are highly successful in one:dimension, such as scholarship,
seem also to be capable of success in rather different ‘dimensions,
such as the' production of intellectual property with potential

‘commercial value. It should prove reassuring to universities that the

commercial accomplishments of faculty involved in UIRR’s do not

scem to- diminish their commitments ro’ publication, teachmg, or
other forms of service to the university or scientific community, at .

least by the measures employed in our survey. This finding is
consistent with other research showing that facuity who consult to
outside agencies' do not show dlmlmshcd productlvxty in: thClI'
university roles (11).

Another p0551ble cxplanatlon for- the observed productlvn:y of
faculty involved in UIRR’s is that industrial support enhances their
performance along some or all of the dimensions we examined. It
would seem perfectly plausible that contact with industrial sponsors,

even through. agreements that support basic research, would in-.

“crease the commercial: productivity and the carnings of university

faculty. Less obvious, but equally plausible, is the possibility that .
UIRR’s could increase the scholarly productivity of faculty, either

through adding to their research support, or through exposing them
to new perspectives on their work. A considerable body of scholarly
work suggests that interacdon betweéen scientists doing applied and
basic research may enhance the work of'both groups (12, 13).

A critical question, of course, is whether these apparent. benefits
of UIRR’s in biotechnology.for universities and their faculties are
-associated with any risks to traditional university values or pracnces
Our data strongly’ suggcst that such risks exist.

One of the most important is an apparent tendency toward

increased secrecy among faculty supported by industries. Other risks *

include an apparent tendency, worrisome to the great majority of
respondents, for UTRR’s to shift university research in more applied

directions and the frequency-with which industries seem to place

restrictions on publication beyond requiring simply that they be

allowed to review papers prior to submission. In previous work, we -

also reported that students and fellows supported by industry funds

often face obhgauons to work on'projects idéntified by industry, or'

to work for industries when their training is completed—conditions
+. not imposed by governmental sponsors (I).

In some respects, however, even our findings conccmmg the risks

of UIRR’s in biotechnology are reassuring. Only a tiny minority of
biotechnology faculty in our sample report that they hold equity in
companics supporting their university research. Some observers may
even find reassuring the freqirency ‘with which faculty report that
they are concerned about the risks posed:by industrial support of
biotechnology research. These figures offer some evidence that, at

lcase at current levels of involvement with industry, faculty remain

~sensitive and committed to traditional university values and prac-
tices. Alchough not a guarantee against erosion of thcsckvaluc-s, such
faculty atritudes may indicate rhat they retain a capacity pohcc
their own rclatxonshlps with industrial sponsors. Those whose major
interest is the field of blotechnology may also find it reassuring that
blotechnology faculty are still much less likely than chemists and
engineers to have connections with industry, though this, of course,

- may change over time.

In assessing the risks of UIRR’s, howevcr the limits of our study

should be kept in mind. Because faculty may have been unwilling to
report certain behavior, we may have underestimated the prevalence
‘of certain worrisome situations. Our qua.ntltatlvc measures of faculty
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" *Significantly different from faculty with industey suppoxa (P < 0.05);
1.

Table 4. Risks reported by bjotecll_ﬁology faculty.

“To some extent or .. -

o grear oxent” (%)
Question - . In- No in-
: I -dustry dustry
. sup- sup-
. _port  -port
To what extent docs mdustry research suppore
pose the risk of o : S
Shifting 100 much emphasis to applied research - 70 78%
Creating pressures for faculty to spend too much - 68 82t
time on commercial activities : )
Undermining intellectual exchange and cooperative 44 68+
" activities within departments .
Creating conflict between faculty who support and 43 61t
oppose such activities : . ]
Creating uneasonable delays in thc pubhcanon of 40 53t
new findings - :
Reducing the supply of :a.lcnted umvcrsuy teachers . 40 51*
Altering standards For promotion or tenure 27 41+

cantly different from faculty with mdustry support P=<0

productivity: could have “missed -important qualitative effects of
industrial support on their work. A: survey of faculty inevitably fails
to explore adequatcly the full effects of UIRR’s on students. Such
effects remain to be explored more thoroughly.

In addition, even the small probability of certain devastating
occurrences is sufficient to engender caution. Of greatest concern

-may be Krimsky’s (14) suggestion that UIRR’s, precisely because’

they involve very talented and productive faculty, could threaten the
collective judgment or ethics of scientists in a field of research. The
worry here is that researchers with industrial support or other types
of involvement in commercial enterprises may be influenced by their
personal financial interests in judging the merits of proposals

submitted for peer review to.funding agencies or in commenting on

public policy problems. Another related concern is that junior
faculty without commercial involvements may be reluctant to speak
out on certain policy issues because they fear displeasing senior
faculty whose financial interests might be adversely affected.
Another difficulty in comparing the benefits and risks of UIRR’s
in biotechnology or other fields is that the long-run implications of
current findings are hard to estimate. Furthermore, the trade-off

" depends on how socicty values the various consequences of UIRR’s.

Any losses to science or to university values that result from
marginal increases in the level of secrecy in universities may be more
than offset by net additions to knowledge that result from the
infusion of industry funds into the labs of talented faculty. Marginal
shifts in the direction of university work toward more applied and

cofnmercially relevant projects may have benefits for human health

and economic growth that far ourweigh the risks to scientific
progress. In the long run, the continued well-being of universities
and university science dcpcnds importantly on the health of our
economy and on public perception that supporting university
research contributes directly to practical results.

Though much remains to be learned, our data at least suggest
some ways in which universities and government can reduce any
tisks that industrial support poses for involved academic institu-
tions. First, universities should carefully monitor their relationships

. with biotechnology companies. Universities may want to make clear

to faculty and companies that they are opposed to the protection of
trade secrets resulting from industrially supported research and that
the right to publish research results (with modest delays for
companies to file patents) must be protected. Past research has also
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participate in nmc—consummg chores, such as consultmg, that will
compete with university activities. "

To assess whether such shifts in behavior are occurring among

biotechnology faculty . who are involved in UIRR’s, we asked

respondents to tell us how many articles they had published in -

refereed journals during the last 3 years, how 'many hours of contact
they had weekly (including laboratory supervision) with students or
postdoctoral fellows, and whether they had served in any of several

professional roles wn‘hm or outside the umvcrsnty in the last 3 ycars

7).
Comparcd w1th colleagues domg blotcchnology rcsearch faculty
receiving industry support in biotechnology. reported significantly

mare publications and involvements with other professional activi- -
ties but no statistically significant differences in teaching time (Table -

2). However, such simple comparisons of faculty with and without

industry support could be misleading. In order to be classified as

receiving industry support, faculty in our sample had to be principal
investigators on at least one industrial grant or contract. In contrast,
the group without industry support includes some faculty who are
not PI’s on projects of any sort and may be less senior than or differ
in other ways from principal investigators on industry projects.
To correct for such confounding effects, we performed multivari-

ate analyses that examined the association between key faculty

behaviors and industry support while controlling for the faculty
member’s academic rank, the number of years since completing his
or her highest degree, the faculty. member’s total research budget

from all sources, his or her involvement in consulting or other-

relationships with industry, and a variety of other charactéristics of
faculty and the universities in which they work. In raking account of

sample faculties’ research budgets from all sources, we effectively

controlled for whether they were PI's on at least one externally
funded grant or contract. Because of the way our questionnaire was
constructed, faculty could report receiving research funds only for
projects on which they were PD’s. These multivariate 'analyses
confirmed the significance and dlrer:tzon of the associations reported
in Table 2.

It is possible that facuity W1th mdustry f'unds are pubhshmg less
than they did before they. began receiving industry support, even
though they still compare favorably along this dimension with
faculty not participating in UIRR’s. To examine this possibility, we
dsked faculty how many papers they had published in refereed
journals during their professional careers and then compared their
publication rates for an average 3-year period with their reported
rates during the last 3 years {8). As Table 2 shows, blotcchnology
faculty with and without industry support reported publishing more
in the last 3 years than they did during an average 3-year penod
Faculty with industry support reported a greater increment in their
publications than did other faculty. However, the difference was not
statistically mgmﬁca.nt (P 0. 14), a ﬁndmg conﬁrmcd in mulnvan-
ate analysis.

Faculty who receive a largc propomon of thcu' rcsearch support

from industry, or combine such heavy support with other types-of -

industrial relationships, may be more affected by industrial support
of university research than faculty with lesser levels of involvement
with industry. To see whether this might be the case, we examined
the reported behavior of several subgroups of biotechnology re-
spondents: facuity who received more than 50% of their biotechnol-
ogy research support from industry; faculty who received more than
50% of their research support from industry and also added at least
20% to their base salary from consylting to a for-profit company;
faculty with more than 50% of their support from UIRR’s who also

consulted exclusively for one biotechnology company; faculty who'

received more than 80% of their research support from industry;
and a series of other combinations of characteristics' that might
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Table 2. Selected measures “of bchawor among bzotechnoiogy faculty

Publicitions refers to publications in refereed journals during the previous 3
years: Teaching time refers to the average number of hours of contact per

“week with graduate students or postdoctoral fellows. Activities refers to the
- number of activitics in universities or professional roles (university adminis- .

tration, professiona journals, and officer in professional agsociation). Publi-
cation téénds refers to the difference between the number of refereed
publications during last 3 years and number of pubhcanons for an average 3

year period during a faculty member’s career.

" Publi-

Publi- Téaching © Acti- ;
Status . . e cation
E cations B tumne vities " trends
‘No industry support . 11.3% . 20.3 LI* . 22
Industry support 14:6% 1222 14% 33

*Ddfcrcnces were stausucally 5|gruﬁcant (P < 0.05}.

signal heavy involvement ‘with mdustry Contro[lmg for other -

“factors, these heavily involved groups reported publlcanon rates,

hours of student or postdoctoral contact, and involvements in othcr
professional activities that did not differ significantly from (and in

- -some cases ‘exceeded) those, of other faculty.

The measures used here to assess the relation” between faculty
behavior and industrial support of their research have obvious
limirations. Simple figures on publication rates and teaching time
could have missed differences in the quality or nature of publications
or teaching among biotechnology faculty with and without industri-
al support. By lumping classroom teaching together with laboratory

supervision, we could have missed differences in the ‘way faculty

with and without industry funds distribute their time among these
very different types of educational activities. Nevertheless, the
findings should on balance prove reassuring to the -university .
community. Certainly, our data on selected ‘indicators provide no
evidence that-industrial support of faculty research in biotechnology

“is associated with decreased faculty procluctmty If anything, the
'opposite seems the case.

Commercial pradummy among faculty. One of r_hc posmblc bcncﬁts
of UIRR’s in’ biotechnology and other fields is that they may
encourage: faculty to commercialize their research firidings more
readily than faculty without industrial research support. Such a
tendency could result in greater income for the university and
benefits to society through increasing the rate at which research
results are transferred into practical application. ™

To examine this hypothesis, we asked biotechnology faculty in

_our sample whether their’ umvcrsu:y tesearch had resulted in any

patent applications, patents, or trade secrets. Faculty with industry
support weré more than twice as likely (37 versus 17%, P < 0.001)
as faculty without such support to answer affirmatively.

' These data do not establish that industnial support actually
increased the commercial productivity of faculty. It may be that

" industry successfully sceks out faculty whose work seems likely to |

have commercial application. ‘However, faculty scem to feel that

iridustrial support-is ‘helpful in producing commercially useful. |

results from their research. Among biotechnology faculty participat-
ing in UTRR’s who reported patent applications, patents, ot trade
secrets, 48% said that industry support had contributed significantly
to the work that led to these commercialization efforts. When asked

~about the benefits of industrial support of university research, a

majority of faculty with and without industry research funds agreed

that UIRR’s increase the rate of applications from basxc rescarch to

some extent or a great extent {Table 3). _
Involvement in UIRR’s may also offer faculty opportumt:cs to

"increase - their ‘personal income’ through royalties from licensed

patents, consultitig to industry, and other means. Such additional
earnings may reduce pressures on universities to increase faculty
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THE PEUGEOT 505 STX V6.
* While many Europeqn performunce sedans are
Iearly models of engineering excellence, they il
iave a tendency to be o little rough around the

dges. For their makers’ inspection, we respedfully’
ubmlr the Peugeot 505 STX V-6 2.8i. '

A POWERFUL V-6 ENGINE AS REFINED AS |

THE REST OF THE CAR.

~ While other European performance sedans are
usy gelting the most out of their in-line four and
sccasional six-cylinder engines, the 505 STX is
Jebuting a more refined all- alloy, twin overheud

am, 145 hp V6.

]a\ lts uncommonly high level of torque at low revs :

}jrowdes a wonderfully spirited feeling. -

And its computer-controlled fuel irijection, tuned
ntake and exhaust systems and flawlessly. balanced
rankshaft and comshaft have inspired. one persnick-

sty engine connoisséur we know to call it “/an excep-

ionally smooth, aggressive engine that's ‘even a joy
o the ear!”

A SUSPENSION THAT WILL SHOCK MANY
PERFORMANCE SEDAN MAKERS. '

To say the 505 STX is roadworthy is an under-
statement. [t features:fuily-independém suspension, -
variable power-assisted rack-and-pinion ‘steering,

front and rear anti-sway bars, and front-ventilated
disc brakes enhanced by a computerized. anti-lock
system. |

- Yet despite its superb handlmg churacterishcs the .

505 STX doesn’t ask you to endure the hard Tide
great handling cars normally have. Because it also

features .unique shock absorbers that have twice as - -

nany valves as ordinary shocks. And because they
‘= designed, built and patented by Peugeot, no
"~ r performance sedan can have the 505 STX's re-
road manners {"Perhaps the nicest all-around

!he automotive world.'— Motor Trend).

1# Metors of America, |nc
",

\
\,._'a\alwu - 5

A L.E\IIEL. OF CIVILITY THAT PUTS MOST
_LUXURY: SEDANS TO SHAME. .
Inside the 505 STX, amenities ubound Every

thing anyone could want is here including a new six-
“speaker Alpine-designed stereo cassette with .

anti-theft device and central locking with infra-red re-

‘mote control. The orthopedically-designed seats that

have helped earn Peugeot the distinction of being

- .one of the most comfortable of all Evropean sedans
" are enveloped in o sumptuous hand-fitted leather,

(Speukmg of comfort, we should note that the 505

~ STX is priced at a comparatively low $23,750%) |

~ ALLTHE SOLIDITY OF A BOXY EUROPEAN

_SEDAN. WITHOUT THE BOX.

At Peugeot, we believe a car should be able to
have the dU!‘GbIl!iy of a tank, without having to look -
like one. So in the 505 STX, solid unibody construe-
~_tion and the strength of thousands of spot welds are
~incorporated-into a body whose fluid lines were cre-

ated by Pininfaring, legendary de:ugner of cars ||ke s
‘the Ferrari 328 GTS. L

" THE ONLY ROADSIDE ASSISTANCE PROGRAM o

“RATED AAA.

- Only Peugeot offers you the comfort of AAA**
service and protection, In the rare event of trouble
- arising on the road, you simply call AAA and help

- will be on the way from one of 15, ;000 locations.

To learn just-how refined the' 505 STX really is,

we suggest- you call your- local Peugeot dealer who .

will arrange to give you the ultimate lesson in refine-

‘ment. A'test drive. (He'll also be glad to give you infor- - |

mation about our new convenient leasing program.)

For additional literature and the name of your

nearest Peugeot dealer, call 800-447.2882.

. “POE Monufacturer’s Suggested Remll price. Actual price may vary by dealer. Destina-
hun charges, options, taxes, dealer preparation, i any, fitle and license fees are extra, -

**Membership subject to the rules and regulations of &

-' ' PEUGEOT 505

B NOTHING ELSE FEELS LIKE IT.™
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UhiVéfsity-Indus

try Research Relatlonshlps in

Blotechnology Impllcatlons for the Umversmy

DAVID BLUMENTHAL MICHA.EL GLUCK, KAREN SEASHORF‘ Louis,
MICHAEL A STOTO DAVID WISE '

The growth of umvermty-mdusu-y research relatmnsl,ups
in biotechnology: has raised questions concerning. thejr
effects,: both positive and negative, on: umversltl_
of over 1200 faculty mem T iiniver-

istrative and tﬂmfessmml activities and earp more thai
colleagues without such support. At the saifie -
ty with industry funds are much more likely than other-

biotechnology facuity to report that their rescarch has -
resultéd in trade secrets and that commercial consider~
ations have influenced their choice of research projects. -

Although the data do not establish a caysa! connection
between industrial support and these facujty behaviors,
our findings strongly suggest that university-industry
research relationships have both benefits and risks for
academic institutions. The challenge for universities is to

the benefits whllc mlmrmzmg the nsks

;

NIVERSITY-INDUSTRY RESEARCH umﬁonsmps_(UIRR’s): *
in biotechnology have grown increasingly important for both -

industries and universities in the Enited States. Recent
research indicates that nearly half the firms cofiducting or supporting
research in biotechnology are involved in UHRR’s. Their funds may
account for 16 to 24% of all external support for umversuy research in
biotechnology (I).

The growth of UIRRs in blotechnology and other ﬁclds howev- -

er, has raised critical questions concerning:their effects on instini-
tions.of higher education. Do such relationships affect the scholarly
or commercial producnwty of university faculty? Do UIRR’s influ-
ence the commitment of faculty members to teaching or their

participation in the time-consuming, sometimes tedious administra-' -

tive activities so essential to the health of universities or a field of
sciénce? Do industrial research relationships encourage secrecy

among scientists, disrupt relationships ‘among scientific colleagues, -
ot lead faculry to shift the direction of their research toward applied

or commcrcxally otiented projects?
From a survey of over 1200 Faculty members in 40 of the most

. research-intensive U.S. universities,-we tepart on the effect of

UIRR’s on faculty whose work involves the “new biotechnologies”

- (2). These fields include recombinantg, DNA technology, monoclonal’

antibody techniques, gene synthesis; gene sequencing, cell dnd tissue
culture rechiniques, large-scale fermentation, and enzymology. The

expansion of UIRR’s in these scientific fields has been especially .
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sities” in the: United. States reveals that biotechnology -
researchers. with: industrial support publish/ at higher -
rates, patent more frequcnt[y, participate ixi mage admin-

: dramatic in recent years. UIRR’s in the new biotechnologies,

therefore, provide an intriguing case study for exploring both the

“potential risks and the potential benefits of UIRR’s generally for
~academic institutions. .

Study De51g11

The analysis presented here is basod on a‘survey of umvcrsnty‘
faculty conducted in the winter. of 1985. A sample of 1997 faculty °

“was selected in a two-step-progess. First, we selected 40 universities -

from among the 50 schools that receive the largest amounts of

- federal research funds in' the United States (3).

Second; for those 40 universities, we developed a list of 3180 life
science faculty members (instructors, lecturers, assistant professors,

" associate professors, and ‘full professors) included in published

catalogs as members of the departments of biochemistry, molecular
biology, genetics, microbiology, biology; cellular biology, or botany

“(4). We sclectqd these departrents because we judged them to be
find ways to manage these relationships that wxll preserve -

most likely tq conitain faculty conducting research involving the new
blotcchnoioglf;s From this list, we random[y sclectcd 1594 individ-

* "uals. A'comparison group of 403 nonlife scientists was drawn from a

list of 1211 f'aculty n dcpamncnts of chcnnstry a.nd cngmccnng

“from the same insdtations. We sought such'a companson group in -

order to assess the relative prevalence of UIRR’s in biotechnology
and in other ﬁclds known to have a long hlstory of 1nvolvcment with
mdustry

Each of the 1997 faculty in our samplc was miiled an clght page

'-qucst:onnalrc dealing primarily with his or her research activities
‘and invelvement with industry. If the questionnaire was not re-

turned w;thm 3 weeks, a second thailing was sent. One hundred
fifty-six rcspondcnts were ineligible (deceased, retiréd, no longer
associated with the university, or incorrectly rcportcd as a faculty
member in the catalog). Of eligible réspondents, 69% (993) in the
life sciences and 65% (245) in chemistry and enginecring returned
complctcd questionnaires. Tablc 1 suminarizes pertinent charactcns—
tics of rcspondcnts

Among life science respondents, 800 of 993 (81%) did rescarch
involving the new biotechnologies. Th ‘the body of the article, we
refer; to these respondcnts as “blotcchnology” faculty and to the
remaining 193 life science respondents as “other life science” faculty.

- Unless otherwise indicated, our analyses concern respondents in our

biotechnology group. In comparing groups within our sample, we -

D.-Blumenthat is executive director of and M. Gluck is a research assiscant at the Center -

for Health Policy and Managemen, John F. Kennedy School of Government, Harvard
University, Cambridge, MA 02138, K. S. Louis is senior researcher, Center for Survey
Rescarch, University of Massachusetts, Boston, MA 02116. M. A. Stoto is associate

rofessor of piblic’ policy, Kerinedy Schoot of Government, and D. Wise is John F.
gtambaugh rofessor of Political Economy.
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ILLUSTRATIONS B MARC ROSENTHAL

BY WALTER KIECHEL Il

HOW TO GIVE A SPEECH

You should come across like your own sweet self Thls

ing mass of insecurities? Just ask him to give
a speech to an unfamiliar audience. If he can't
get out of accepting, he'll probably devote
several sweaty hours to writing out his re-
marks or, if he is senior enough, delegate the
awful task of composition to seme underling.
When the hour of execution arrives, he will
stride manfully to the podium, assume a
quasi-fetal stance, and proceed to read his

“text word by droning word. Not for nothing

does pop research indicate that the average
American fears speaking befote a group
more than he fears death. As Paul Nelson,
dean of Ohic University’s college of commu-
nication, observes, ‘Death is faster.”
Choose life, even if it means working to
become a hetter speaker. Why don't more
managers take up the challenge? “Most busi-
nessmen are worried that they're going to
come across like someone else,” argues
Charles Windhorst, co-founder of Communi-

-spond. It's a firm that teaches executives that

the trick in fact is to have all the mechanical
stuff down so pat that the authentic; worth-
listening-to you comies through undistorted.
Learn the basics and get out of your own way.

The basics begin when you're invited to
speak. While the folks asking may have a fog-
gy idea of what they want you to talk on,
their none-too-clear guidelines probably

‘leave you ample room to set your own topic.

Don't be in a hurry here. First, the experts

- universally advise, you should find out as

much as you can about your audience.

Who are these people—what age, sex, and -
line of work—and why will they be assem-:

bled? If they’re mostly women, you will want

to use more examples that feature you know -

whom. Are they coming to hear you more or
less voluntarily, or is their attendance re-
quired? Captive audiences are harder to
grab. When are you supposed to talk to
them?Ifit's right after a meal or at the end of
the day, expect Coma City; leading off in the

'mornir_lg often' means that you'll lose 15 min-
utes to your hosts’ unavailing attemmpts to .

‘start on time, Maybe most important, why do
they want to hear from you, of all people?
Much of this dope_ you can get by grilling

usually takes a lot of preparuhon.

| Lookmg for an easy way to reduce even a
strong, self-confident manager to a nail-bit-

the person who had the temerity to invite |
you. For the ultimate in analysis, though,
nothing bedts spending a little time with your -
" prospective audience. Robert Waterman Jr.,

whose' co-authorship of In Search of Excel-
lerice propelled him into big-time speaker-
dom, finds that i he's to exhort some
company’s troops, for example, it helps-a lot

to poke around the corporation for a day or

s0 beforehand talking to everybody he can.
He can then address their specific concerns.

Once you have a feel for your audience,
consult your mental inventory of what inter-

ests you these days, Not just what you know

or can amass facts on, but what you care

about. Dale Carnegie said it 70 years ago, and

the experts are still saying it: If you're not
excited about your subject, you won’t be able

" to excite your audience about it either. To

find your topic, look for where your concerns
intersect with their wants and needs. Decide

on your purpose—whether to inform, per-
- suade, or enfertain. Then give your impend-

ing - address .what Max Wortman, a

.management professor at the JUniversity of |
Tennessee and a popular speaker, calls a |

“schmaltzy” title.-Not “Current Realities and
Future Trends in the Brake Shoe Industry”;

Pop research
indicates thot
the average
.American
fears
speaking
before a
group more
thanhe
fears death.
I
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: Germany s 75 Years of
Free Enterprlse Sc1ence

The Mas Planck Soczetjy lms celebrated its 75th bzrthday wzth
its third Nobel Prize in 3 years and bright prospects, but
tensons vemain over 113 velavionship to German universities

‘ '  Munich

_ HE core idea of the modern research

_ university—that ‘teaching ‘and re-
. search thrive best if carried out in

close proximity—was coniceived by the Ger-

man scientist Wilhelm von Humboldt in the
carly 19th century. It is therefore ironic that

Germany’s -foremost organizatiori for the -

support of basic research, the Max-Planck-
Socmry (MPG), was created deliberately to

free scientists from the heavy burden of

teaching and administration that the plll‘SlIlt

- of Humboldt’s ldeals had 1mposed on unj-
versities.

Currently celebrating its 75th birthday,

the' Max Planck’s network of independent

research institutes remains the envy of scien--

tists throughout the world. Although the
society has been contending with serious’
budget difficulties and tensions in its rela-
tions with German' universities in’ recent’
yeats, it enjoys what research institutions in
few ‘other countries have been “able to
~ achieve: substantial public funding with al-
~ most complete scientific and administrative
autonomy. : :
The society’s SClCl‘ltlﬁC reputation was re-

confirmed last month by the award of the -
Nobel Prize in physics—shared with Gerd -

Binnig and Heinrich Rohrer of IBM—to

Ernist Ruska, the 79-year-old inventor of the

electron microscope and formerly the direc-

“tor of MPG’s Fritz-Haber-Institute in Ber-
lin. Ruska is the'MPG’s 23rd Nobel prize--
winner since 1ts foundation, and the third in
three successive years.

--The publicity that has surrounded both h

rhls string of successes and the current birth-

“day celebrations will, it is hoped, help break

. a funding deadlock that has held the Max-
" Planck-Society’s budget constant at about
$500 million a year for more than a decade,
‘At the beginning of October, the linder
(state) governments, which provide almost

half the public financing, agreed to support -
a real budget increase of 3.5% next year. -
However, the MPG had been hoping for an -

increase of 5%, as well as an additional $10
million over the next 5 years for SClCl’ltlﬁC
equipment, :
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The Max-Planck-Society did not get its
present name (suggested by British scientist
Sit ‘Henry Dale) until 1948, It began in
Berlin ‘in '1911 as the Kaiser-Wilhelm-Ge-
sellschaft, and originated from a joint pro-
posal by a group of scientists arid industrial-
ists who argued that advanced research was
sufficiently important o receive public fund- -
ing ‘but’to remain separate from the con-
straints of the university world.

" Despite the many changes that have taken
place in the world of science over the past 75 -
“years, the philosophy of the Max-Planck-

- Society is largely unchanged, As a result, it -

remains an essentially elitist and conserva-
tive (somé even use the word “feudal™)
organization, wedded to the idea that a
nation’s industry can prosper through the
careful nurturinig of basic science, but run
with the traditional German emphiasis on
organizational efficiency and discipline. .-
“The scientific activities of its 60 research
institutes and project groups cover topics
from nuclear physics through molecular ge-

“Max Ptanck. Presided over the Katser-

Wilbelm-Gesellschaft in the 1930 and
immediately after World War 1. The

“organization was named after him in 1948.

Culver Pictures, Ing,

netics and coal research to the study of
patent law. In size, they range from the

. 1000 scientists and technicians employed in

the Max Planck Instituté for Plasma Physics
at Garching ‘near Munich, to others—stich

"as the new -mathematics institute in Bonmn—
with no more than a dozen pcopIc on the

staff.

Whatcvcr an msntute 5 s1ze, its scxenuﬁc
autonomy is jealously ‘gudrded. The 200
scientific directors who are responsible for
the individual research programs are. each
carefully selected. Once appointed, howev-

‘et, they are free to appoint their own staff and

choose' their own reséarch topics. But they

‘have to rejustify their support every 7 vears.

Accountability  is primarily scientific.
Each'institute is regularly scrutinized by an
international team of visiting scientists, who
report directly to the Max-Planck-Society
president. The reports perform a double

-function, not merély checking on the quality
* of the work being’ pcrformed' but ‘also, says

one administrator, “making us trustworthy
on the political scene.”
According to the current president, chem-’

: ist Heinz Staab of the Max Planck Institute

for Medical Research in Heidelberg, this
independence has been made possible be-
cause the society’s support has always come
from two sepatate sources, each of which
has tended to neutralize the infitience of the

‘other, leaving thc MPG frce o detcrmme its

own policies. -
“There has always been a balance of pow-
er,” says Staab. Imually it was between
government and private sponsorship; now it

is between the federal and state govern-

~ments. “The research has never been depen-
~dent on just on¢ of these groups,” he adds.

- In addition, Max Plarick scientists work in
an environment that reflects what one offi-
cial describes as the “higher bourgeois™ val-

“ukes of the early years of the century. This

means, for example, that there has never
been miich reluctance to engage in research
of explicit value to the pnvate sector (pro-

“vided individual topics remain set by the
'SClcm'.lsts themselves).

" At the same time, it also means that there
has been a conscious effort 1o isolate the
content of research from political debates.
During World War II, this led tp some
murky dealings with the Nazi regime, which
later prompred the United ‘States to propose

‘that all the research institutes be disbanded

(they were saved after intervention by the
British).

In principle, however, the result has been
to create a ‘protected system of free’ enter-
prise science that is unique in the industrial-

© ized world. Scientists with a proven track
- récord are provided considerable flexibility

and freedom to’ inndvatel “It is very effi-
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We're Talking Total Retarn,

The higher the TOTAL RETURN, the more money you make on
your investment. t%s that simple!

The First Trust U.S. Government Fund, from the investment
banking firm of Clayton Brown & Associates, is a mutual fund
with a simple-objective: to provide high current return and
safety of principal: And that can mean more money in your
pocket. : :

What's the First Trust difference?’
'KNOW HOW.

KNOWHOW ih_at means a staff of professionals committed to

- getting customers quality performance from a financial invest-

ment.

Find out what KNOW HOW and TOTAL RETURN can mean to
you. Ask about the First Trust U.S. Government Fund,

Mafl the'c.:oupo'n :or call:
: 1-800-621-4770
“(In 1L 1-800-325-9536)

PERFORMANCE
BACKED BY

FIRST TRUST
U.S. GOVERNMENT‘ FUND

Crersasasvesnsieacanerarrasesnssansananh

tsrnsnes

Please send me more complete information about the First
Trust U.S. Government Fund, including a free prospectus list-
ing all fees and expenses. {Read the prospectus carefully
before you invest or forward ‘funds.) :

‘Name

Address

City/State/Zip

Home Phone:

Business Phone
. SFTIFRAGEE?

C= CLAYTON BROWN & ASSOCIATES, INC.
300 W. Washingtqn St.,- Chicago, IL 60606 " Member SIPC

Chicago - Dallas  Los Angeles “Milwaukee ‘New York - Sarasota

This advertisernent is neither an offer to sell nar a solicitation of an offer to buy
any of these securities. The offerinlg is made oncle/ by the prospectus and only in
those states where shares may be legally offere o .




BY COTTON MATHER LINDSAY

HOW NOT TO CONTROL MEDICAI. COSTSV

| Trying to keep pahents from seeing specmllsts only
pads the bill and undermines quullty

M For three decades now, thanks to insur-
ance and Medicare, consumers have paid rel-
atively little out of their own pockets for
medical services. Lacking compelling rea-
sons to trade off costs against benefits, they
| naturally’ have demanded ever-increasing
quantities of care, Just as naturally; the sup-
pliers of health care—doctors, hospitals, lab-
oratories, and so forth—have expanded their
services, both to compete for business and
because payment was a sure thing. Thus our
health care system has encouraged “over-
servicing,” a main cause of the upward splral
in health care costs.

Health maintenance organizations—
HMOQOs—and other prepayment plans were
supposed to solve the problem. Since HMOs
receive a flat fee in advance, they have an in-

centive to control costs. But prepayment '
plans do nothing to constrain demand for

care. Once.a consumer enrolls in an HMQ,

he is free, in theory at least to use as man}f

services as he wants.

Ta solve that part of the equatlon, HMOs_"

have turned to “gatekeeping.” The idea is

| keeper, the first person to examine a pro-

deceptively simple: Gatekeepers propose to come more expeswe to treat the longer CQON MATHER
reduce costs by making sure patients use the  they go untreated. Linpsay is f. Wilson
least expensive types of services. The gate- Nor are gatekeepers necessarily efficient | Newman Professor of

when they themselves treat patients. The

Economics at Clemson

spective patient, has a dual function: to keep. . fans of gatekeeping assume that a general- | Universityin
| those who don’t need special treatment from  ist’s fees will be lower than a specialists, but | South Carolina.
wasting the time of specialists, and to guide that’s not always true. Cardiologists and neu- | He specializes
those who do need such treatment to the ap-  rosurgeons often charge more for an office | inindusirial
propriate specialist, - visit than generalists do; pediatricians, der- | . organization and -
Proponents of gatekeepmg argue that it matologists, and orthopedic surgeons often | the economics of
controls runaway ‘demand without harming charfge less. health care.

the quality of care. I believe their stand is
based on several false assumptions or
myths. In fact, gatekeeping may increase the
costs of health care, and it poses a senous
threat to patients. -

Let's examine the myths ﬂrst then the:r
consequences.

> Myth 1: Gufekeepmg ensures eﬁ‘-
cient medical care. Gatekeepers, usually
general practitoners or internists, are ot ef-
| ficient when they become middlemen, refer-
ring the patient to another physician.
Referrals increase costs directly, by requir-
ing another visit to a doctor, and indirectly,

by delaying diagnosis of conditions that be-.

Fees for office ws1ts aren’t the only costs
of treatment. Consider a 1983 Emory Uni-
versity study that compared how dermatolo-

gists and family practitioners would manage-
ireatment of ten different skin diseases.

Compared with the generalists, the special-
ists ordered tests that cost only half as
much, and they would have required pa-
tients to return less often for treatment.
While the specialists wrote more prescrip-

- tions, the total cost of medication wasn't

much higher. Taking everything into ac-
count, the dermatologists would have pro-

‘vided care for 10% less cost than the family
practitioners. : .
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_xnnn:.nsy1zooso. | o PAGE 151
g EMBZ' remarks that it was Ris view that it was a :esponsiﬁility.
A; : 3u83 fﬁhather.something derived by their oun.interprétaéionfq; by
",Q?Z/IZHSH gpecific'statﬁtbry lﬁnguage, I can't say, but I interﬁret
3485 hi§ remarks to undarscore tha view within DOE that the§
b 3u8s| should have a significant role in dissemination of
3487 teohnoloéy. o | |
3488 I think tha£ that--which, as I say is already carried in é
! 3u489| the Féderal icqﬁisition Regs, stateﬁent of puﬁpose, is the .
: : 7 _‘3u90 problem I haﬁe; I think that the flow from tha
.1 3491 Government~university-industry :el#tionship must be clear
i 3492 and channeled through thé univarsitf to its licensees, and
; '3u93 those lidensées cannot be subjectad to tha uncertaintiesiand
5 34594 cross—cﬁrrents that arise £:om_kn6ﬁing that the Government
'3H95 ﬁaY; through some.other disttihutidn channel, also ba making
73"96 .the tachnolegy available in sone faShipn,'pazticularly if
3“97 the industrial licensee has iﬂvested significant.iunds'tq-'
3498 davelop it further, and then it looks like the Governmént: 
3499_ might piggy+hack its contractors on all of that eiiorf. |
3500 Mz. Préston'may want to add‘to that.
~.‘3501 Mr. PRESTON. Yes, one of the comments I would 1ike(9q ma’
3502 aﬁout the issue of requésting waivers and giving uaiders;'is 
_ '3503| that the timing in licensing'technblogy is so ecritical that
>k’ 3504 even waiting six months is quite dften‘p;ohibifive in
3505 getting an eifectiue"licgnse deal. o
3506

-"ﬁSL'Pn!+0n /L\rcnnn" Diree For <} ,Q‘.T_

S FMIT TESTIMe ™Y [

I will give you an example. Two months ago in the area




o : L - :
'NAME: HSY¥1200390 ' - '~ PAGE 152
'3507 that we have bheen discussing todéy; I was approached by a
ff - 1508 coupla of faculty members who had come up with an invention

=

L5809 r;latéd to superconductors} a technique for making theg;’

3510] brittle cazamic into ductile wires. We filed for a patent
3511/ less than a month after £hay.came inﬁo,our office, and have
3512| now licensed it to a privata sectbx.thzough a.majoi-ventu:e
3513 cépital £irm who has a craated a companyth éommercialiée
35141 <£his technology; In lass than tuo months, we now have 31
3515 millién'wqrth of private money invested in#o'this -

§ 3516 technology. ﬁe have a company created, and we have a -

3517 1icen§e agréement consumnatad and a patent filed.

3518 I T had to wait Six months or a vear to get DOE waiver in

3519 oxder to move ahééd with this, the venture commuhiﬁy would
3529 probably be tied up-in cther deﬁls and this would slow doun

| 3521 getting the license dona in the first place. |

3522 . Another comment I wanted £q make from the DOE paper that
3523 was submittad was that £he.nox.axpressed considarable pzider
3524 in +he fact that there have been 27 stait-up companias §ve:
3525 the 1a§tuyear from DOE sponsorad:resea;ch, and 200 license
3526{ agreements to major companies to commercialize DOE reseaxrch.
'}</ 3527, ' MIT is perhaps a drop in the bucRat to DOE total--we aze

3528 less tho:E their budget--our numbers are

352¢% comparablé% WHe are crasating about the same'numbe: of new

3530 companies per year, and consummating ahout +he same number

3531 of license agreaemants.

A Do rhwald have BUO”%(S Lua'-m.'uu.-.
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Technology Transfer
Isn’t Working

The campaign to pass on the fruits of the federal
research labs 1o industry could be a lost cause. -

| mma——
by Fred V. Guter!

n just a few years, a major new
chip-manufacturing  technology
called X-ray lithography could well
become the key to survival in the
semiconductor industry. The question
is, who will be the first to develop it?
Japan's Ministry of International
Trade and Industry plans to spend
$700 million on the problem this year.
Among other things, it is funding the
construction of four specialized syn-

. chrotrons for chipmakers to produce

the X rays essential for research into
the new technology.

In the U.S., the Department of En-
ergy recently finished building the na-
tion"s first large-scale synchrotron at
its Brookhaven National Laboratory in
Upton, New York. But it is 4 general-
purpose synchrotron used by about
ninety academic and corporate re-
search groups for a variety of projects.
IBM Corp. is the only company using
the synchrotron for X-ray hithography,
and its researchers often have to wait
in line to use it. “The IBM people are
pretty unhappy with the schedule,”
says Wiliam Marcuse, director of

technology transfer at the lab. “They -

spend a lot of time twiddling their
thumbs.”

The DOE plans to build two more 3

synchrotrons for its labs, but neither
one will be taitored to X-ray lithogra-
phy. And to a growing number of in-
dustry leaders, government officials
and scientists worried about the Unit-

44

ed State's flagging competitiveness in
technology, this state of affairs is a viv-
id symbol of the inadequacy of the gov-
ernment’'s program for transferring
R&D to industry. '

The federal research labs constitute
a formidable chunk of the nation’s peol
of talent and equipment. The 700-plus
labs across the country spend more
than $18 billion a year and employ one-
sixth of the nation’s research scientists
and engineers.

By tradition, the labs disseminate
technology to the public and issue L
censes for their published patents to~
anyone who wants them. But Amer-
can companies have used few of the

thousands of new patents filed every
year because they are loath to invest in
a technology their competitors can ob-
tain easily. It was a Japanese firm, for
example, that developed solar cells for
calculators from a National Aeronau-
tics and Space Administration patent.

Since 1980 the Reagan Administra-
tion has been spearheading an ambi-
tious campaign to make the fruits of
the federal research labs available to
private industry. One resuit i new leg-
islation that now allows companies to
license exclusive patents owned by the
labs and encourages cooperative R&D
programs for industry, government
and universities.

BUSINESS MONTH
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These moves have been welcomed.
But no significant technological bene-
“fits have et accrued to industry, and

the obstacles to implementing the
transfer of technology now look so nu-
merous and deeply rooted that it
seems doubtful the government labs
will ever be able to help industry fulfill
its research needs. “The new laws are
no panacea for getting technology into
private industry,” says William Burk-
man, director of physics-at AT&T Bell
Laboratories. “There are a lot of stum-
bling blocks involving the kind of prior-
ities the labs have set up.”

The basic problem is that the whole
notion of working with private indus-
try runs counter to the long-standing
mission of the federal labs to serve the
general public. For the better part of
four decades, they have pursued their

own agendas sheltered from the needs
of the marketplace. Federal research-
ers have deepened the pool of scientif-
ic knowledge and enhanced the na-
tion’s weapons arsenal. Any benefit
derived by industry has been a mere
afterthought. -

The need to keep classified weap-
ons research under wraps has imped-
ed technology transfer in the DOE and
the Defense Department. That be-
comes a formidable barrier consider-
ing that defense will account for 72%
of government R&D spending next
year, up from 51% in 1980, and that

the lion's share of the labs belongs to
those two departments.

The DOE is particularly hostile t
industry-directed research. It has re-
fused to give its labs authorty to l-
cense patents to. companies—a step
that industry considers crucial for
making the technology accessible. The
department’s policy of reviewing ev-
ery application for a patent license
case-by-case, industry complains, i
too much trouble and takes too long
anywhere from six months to several
years—to pass through the labyrinth
of DOE bureaucracy.

-

’:l N his procedure discourages
: companies from using the labs

as a resource. Lee M. Rivers,
who recently left the White House Of-
fice of Science and Technology Policy
to represent the Federal Laboratory
Consortium in Washington, says he is
“up to my eyeballs” trying to get in-
dustry to take the labs seriously. “If a
businessman has to take four months
“to figure out what he needs to do and
then has to go through six layers of bu-
reaucracy in Washington, that's going
" to be tough,” he notes.

'DOE officials insist they are pro-
ceeding with caution only untd they
learn more.about technology transfer
and promise to streamline the waiver
process down to six months or so.
Critics say they are stalling. And Bryan
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" clear  nonproliferation

- withhold patent licenses.

Siebert, DOE director of international
security, admits, “I would err on the
side of reviewing practically ewery-
thing, even if it involves delays.” -
In fact, when Congress passed legis-
lation in 1984 allowing universities and
nonprofit organizations that operat
DOE labs to license patents, the de-
partment tried to nullify the law by
claiming that national secunty and au-
took prece-
dence. Its position led to an executive
order by President Reagan last spring
restricting the DOE's discretion to

Regulations also iimit the amount of
money the DOE laks can spend on re-
search for. outside organizations to
20% of their budgets, with most of that
going to other government labs. And
no company can do research at a DOE
lab if comparable facilities can be ob-
tained elsewhere. Emphasizing the
DOE'’s stand, Antoirette G. Joseph, di-
rector of field operations management,
says, “People argue that there is this
technology sitting on the shelf and that
if you have a uniform technology trans-
fer policy, the government can make it
all available in one fell swoop. Well, it
can't. The national defense mission is
more important than the technology
transfer mission.” '

The Defense Department has its
own bureaucratic problems, but it has
been more flexible in issuing licenses.
For years, the DOD has allowed the
companies it does business with to
commercialize at no cost the patented
technology they devalop. These rela-
tionships, however, have existed pri-
marily within the closs-knit community
of governmerit contractors working on
classified projects. “Everything done
in the labs'is documented and made
available to people with the appropri-
ate clearances,” says Frank Sobieszc-
zyk, chief of the DOD research pro-
gram office. “The lats will call in de-
fense contractors and give them a dog-
and-pony show.” Because of its fear of
leaks, the DOD is reluctant to enter
into cooperative R&D agreements
with other companies.

In addition to the problem of classi-
fied R&D, dentifying promising new
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“technologies for industry to exploit is a
monumental task. Corporate R&D ex-
ecutives have largely ignored what
goes on in the labs, viewing them as ir-
relevant and inaccessible. Reluctant to
deal with the bureaucracy, they are un-
aware of helpful research buried with-
in muitimillion-dollar programs.

At the same time, most federal labs
lack the staff necessary to sift through

ret out the good ideas and target them
for specific industries or companies.
“There's a lot of research going on at
the labs,” savs President A. Sidney Al-
pert of University Patents Inc., which
sells -universitv-owned patents to in-
dusiry. “If they put enough manpower
on it, there could be some good inven-
tions. But vou won't find them the way
the labs are going about it.”

/It does not help that lab researchers
must depend on their technology
transfer specialists to explain their in-
novations to" corporate R&D people.
These specialists are in short supply—
onlv one DOD lab has one, for in-
stance—and they are a harried lot with
responsibility for hundreds of different
\_ projects. '

As intermediaries, they also are one
more roadblock for industry. Hillard
Williams, vice president for technolo-
gv at Monsanto Corp., says that gov-
ernment tech transfer people lack ex-
perience in getting technology out to
industry, John D. Hale, vice president
for research at Kerr-McGee Corp.,
comments: “We have enough trouble
transierring technology out of our own
lab. How are we going to keep up with
the technology coming from the feder-
allabs?" '

ven if industry had free access
Em the technology at the labs,
i raw research requires consid-
erable development before it is appli-
cable to new products, and much more
input from the labs—information about
manufacturing processes, the exper-
tise and judgment of the original re-
searchers, and so forth--is needed by
a company planning to adopt a technol-
ogyv. "The basic research at DOE labs
is one level less practical than the stuff

=t

. the enormous number of projects, fer-

“If the govern-
ment labs move

slowly, they
will become

irrelevant,”

that is done at universities, which isn't
very practical” says University Pat-
ents’ Alpert. .

The labs have limited resources to
devote to the kinds of coooperative
R&D programs that would help indus-
try absorb basic research. And they
have had trouble attracting financial
support_from_industry because they
Jack the authority_to issue patents 51
return for funds. are fowser Frve

Companies are also put off by the
government’s inflexibility in negotiat-
ing cooperative research agreements.

The agreements are often written like

deadlines scheduled years in advance.
Such tight schedules tead to misunder-
standings when the research doesn’t
pan out the way it was originally
planned. “Federal people don't speak
the same language,” says Monsanto's
Williams. “Things get complicated.
and industry tends to just give up.”

Amid this bleak picture, there are 2
few hopeful signs. Payoff from exclu-
sive patenting, form
in Oak Ridge, Tennessee, where a doz-
en of so companies have sprung up to
develop products—heat-resistant die-
sel engines, high-strength cutting tools
and more—based on patent licenses
granted by the DOE lab there.

“A kind of magic has set in,” says
William W. Carpenter, vice president
for technology applications at Martin
Marietta Energy Systems, which runs
the lab for the DOE and aggressively
pushed the patents through its licens-
ing process. “In Oak Ridge, houses are
selling, school enroliment is up for the
first time in twenty years, a new Inis-
sile plant has gone up. A great deal of
that is due to our technology transfer
program.”

Inside the labs as well, there is
some movement afoot to open the

- door. Eugene E. Stark, an engineer at

DOE's Los Alamos National Labora-
tory, is one of a new generation of gov-
ermment researchers who now sees a
unique opportunity to get the labs into
the mainstream of technology.

In his spare time, Stark is chairman
of the Federal Laboratory Consortium
for Technology Transfer, an ad hoc
government and industry group that is
promoting technology sharing. “We
can't wait ten more years to break
down the institutional barriers to tech-
nology transfer,” Stark says. “We're
entering a period of restructuring in
science and technology institutions.
Whatever new relationships develop
as a result of international competition
will take place in the next three-to-five
vears. If the labs move slowly, they
will become irrelevant.”

roundwork also has been laid
for several cooperative agree-
ments between industry and
the labs. The Armyv's Electronics
Technology and Devices Laboratory in
New Jersey is setting up a consortium
with several electronics firms to devel-
op flat-panel display screens. And the
DOE’s Argonne National Laboratory
and the University of Chicago are cur-
rently negotiating with companies to
do superconductor research.
Meanwhile, the Defense Depart-
ment is funding a study on building a
synchrotron devoted exclusively to
semiconductor research. And at the
DOE's conference on superconductiv-
ity last July, President Reagan pro-
posed a government-sponscred “Su-
perconductivity  Initiative,”  which
would include, among other things, in-
creased spending by the labs. In addi-
tion, DOD proposes spending $150
million over three vears to apply su-
perconductivity research to military
ships and weapons.
How all the money is spent—
whether industry gets to set at least
part of the research agenda—may be

.the first real test of the technology

transfer laws and the nation's resolve.
‘ ~with ANNE HOLLYDAY
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SCIENCE AND TECHNOLOGY POLICY

STATE~OWNED PATENTS SPREADING ABROAD
_ .

Tokyo KOGYO GLJUTSU in Japanese Mar 86 pp 44-48

_[Article by Mitsuo ‘Suzuki, director of the Japan Industrial Technology
Assoclation]

{Text] Why Internétional Technology Cocperation Is Now Important

With a turnabout from the first oil crisis, the focus of world technology
development trend has been shifting toward lightness, thinness, shortness,
and smallness [micro] from heaviest, thickest, longest, and biggest [macro].
Countries in the world are fiercely competing for the development of high
technologies, amid the great surge of nmew technologies from the 1970's
toward a peak in the early 2000's.

Emerging as advanced technologies are the technology for utilizing limited
sources of energy on earth, electronics technology for fostering an informa-
tion society, new materials technology for bringing about metamorphic progress
in indusatries, and biotechnology with diverse potential.

The collapsing condition of the Japanese economy after World War II has
achieved a marvelous recovery through the support of technical assistance -
from abroad and the concerted efforts of the people. As a result, Japan has
now established a high technology level worldwide.

While Japan has currently achieved economic growth through active industrial
activities based on high technologies, other countries have increasingly
‘been seeking Japan's technical cooperation. Public opinion is taking root in
that Japan should further promote contributions intellectual to the interna-
tional society through technologies.

Ag raegardsg technologies under such internatiomnal circumstances, the recent
activities concerning technology transfer and popularization of the Japan

Industrial Technology Association (Inc.) (JITA) engaged in activities of i*<?
spreading state—owned patents of the Agency of Industridl Seience and Tech-

nology (AIST) at home and abroad will be outlined (see Figure 1)
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Transfer of state-owned patents
. , "(Pogsessor of industrial
n ALST ownership rights and expertise)

Exclusive rights .
of execution

' ' JITA o (Holds exclusive rights to
66% t)f%_ s grant all industrial ownership
rights and expertise owned by
AIST)
Secrecy contracts Inquiries, royalty nego-
Option contracts tiations, etc., on option
License contracts and license contracts

| Japanese and overseas enterprises | (grahteeé)

Figure 1. Technical Transfer System of AIST's State-Owned Patents

Activities of High Technology Intefchange'ﬁissions

JITA has been sending missions to the various European and American countries
annually since 1983 to introduce AIST's state-owned technologies im support of
AIST and other quarters concermed. The dispatch of the missions is part of
the technology interchange between Japan and the various European and American

" countries, and is also in response to criticism that Japan is not providing
technology exports in comparision with the enthusiasm for exports of manufac-
tured products. Among AIST's state-owned patents, 20 to 30 themes, which have
been applied for industrial use by Japanese companies or those prospective
technologies are selected annually for overseas supply upon approval for tech=-
nical cooperation by the companies involved.

Missions comprising top technicians or leaders concerned in charge of
technical development at such companies visited governmental organizations or
research institutes of major enterprises in the various European and American
countries to ascertain the needs of such countries (possibilities such as
technology transfer and Joint.development). From this side, technical pre-
sentation was provided and at the same time relative discussions pursued.

Institutions visited by year follow:
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1983 'Swaden‘. : (state) STU (Swedish Techmology Development Agency)
o (private) ASEA Co., Volvo Co. T
West Germany (private) Dynamite Nobel Co., Siemens Co.
Franée ' (state) CESTA (Advanced Technology System ngelopment
Center) . .
(private) Toulouse City Chamber of Commerce and
Industry _
1984  United States (state) Raleigh, North Carolina——Research Triangle

Park (research comsortium)
(private) SWRI, IITRI, SRI (all nonprofit think tanks)

Canada (provincial) Montreal Urban Commnnity-(research
) coasortium) :
1985 Sweden  (private) = IDEON (research consortium)
(private) SKAPA (creative techmology exhibit)
Ireland ‘(state) IDA (Irish Natiomal Reseafch and Development
. - Agency)
Britain " (state) BTG (British Technology Group, formerly NRDC)

(private) Berkeley Tech Mart '85

.France _ (state) CESTA _
" (private) Rhone Poulenc Co.

'Wést Germany {private) Bayer Co.

Fortunately, the dispatch of the missions over the past 3 years has resulted
in steadily spreading state-owned technologies abroad due partly to the active

cooperation of domestic licensee companies and various foreign governmental

organizations and overseas companies. Among the themes preseanted, some con-
crete results are beginning to emerge, such as supplying information and
samples, %o Include possibilities for future techmology transfer and joint
development, and the/couclusion of secrecy contracts.

Table 1 shows typical technologies presented by the past three missioms. A
few examples among overseas responses to the missions were the request from
Martin Marietta, a major U.S. enterprise, for a supply of several tens of
kilograms of high-performance electromagnetic wave shield materials on a
gample basis. FKuraray Co. and two other companies are now conducting experi-
ments for practical application of the materials under the guidance of AIST's
Industrial Products Research Institute. General Motors Corp. (GM), a major
U.S. automaker, Alcan Canada Co. of Canada, Hinkley and ICI of Great Britain,
and many other companies have shown interest in reveluticnary fine ceramics
processing technologies, and negotiations for a contract are now underway with
a certain company. The ceramic technologies involved are the ceramics-metal
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Table 1.

Tachnologles Introduced Abroad Through Stata-Owned Patents

Category Titla of technology Tngeltute thet mads discovery Yaar introduced
Heaw High-parformance alactromsgnetic shisld macerial Industrial Products Ressaxch Inscituts 1983 1984
matorials Corguice-watal bonding Osska National Industrial Ressarch - 1984 1985
Cersnics-ceranice bonding Tewcing Tastituce (HIRTI) . .
Zirconia sinter Nagoys NIRTI 1983 1985
Easy-to-sinter alumina " " 1984
Lubricating agenc for dia-casting, forging Osaka NIRTT 198) 1984
Lanchanum~chromats for heacing Daikoahi NIRTI 1983 .
Carbon-ceranics compound Kyushu NIRTI 1984
iligh-performanca pitch carbon fiber " " 1983 1984 1985
Ulerahigh-aolacular polysthylene gel yam Resoarch Institute for Polymars and 1984
Texcilss
Hydraulic injeccion plastic molding " - 1984
High-flux precision fileyscion mexbrans and its system Macional Chemical Lsboratory for 1‘9” 1984 1985
ks fadustxry, Kyushs NIRTI, Osaks NIRTI
Photocrosslinkage polyoar and screen printing Research Inatitute of Polywars sad 1983 1984
Textiles
Gae aoparation using polyimide hollow [iber NHational Chemical Laboratory for Industxy 1985
Ion exchange ftber and xara earth matal aseparation’ ° Ressarch Inscitutes of Polmrs and
. Textiles 1983 1984 1985
. High-perforusnce decdorant National Chemical leorltory!erlnwutruﬂl
Biotach=~ Production of oils and fats by mycosls Natlonal Chemical Laboracory for Induscry 1983 ’
nology Production of gssma linolenic acid by mycosis " 1984 19835
Production of heat-resisting lipass and dissolucion of otll and tal:o Patmentation Resaarch Instituta 1984 1985
High-perforaanca callulase " 1984
Solidificacion of oxygen by ultraline fiber caxvisr Recsarch Tastitute of Polyumers and 1985
Texcilas
Solidificacion of oxygen by phococroselinkable polymar " 1985
Production of Ery feed from alcohol ferwentation wastes Ferzantation Ressarch Inatitute ! -1985
Artificial joints Hechanical Engineering Laboratory 1985
Electronics High-pexformance amorphous silicon solar bactery Eloctrotachnical Laboratory 1984 1985
Semiconductor magnecic sensor and its applications " 1984 1985
Asgagsment of ancrphous silicon manufacturing procees under
CARS aystem " 1985
ICTS syecem for detacting crystal defacte " 1985
. Honvelatila semiconductor memory with [loating gata " 1985
High-gurput GG5 lasar " 1585
Optical disk pickup (SCOOP) bt 1985

Magnecic garnec Film for opcical IC

1983




bonding and ceramics—ceramics bonding where research for practical applica-
tions is being conducted by Sumitomo Cement Co. and Daihen Corp., respectively.
under the guidance of AIST's Osaka Industrial Research Institute. Negotia- _
tions are also underway with (Reuter) Gas Werke Co., a major West German

pitch processing company, concerning technology to manufacture high-performance
carbon f£iber now being developed for practical application by more than 10
companies, including Nippon Carbon Co. Regarding lubricating agents for
forging and die-~casting, Hanano Shoji (Inc.) has completed development of
manufacturing technology, and is now being made practical with a large amourt
of samples being supplied abroad for testing, while Great Britain's (Fuoseco)
is seeking technology tramsfer.

In addition not only enterprises, but also Britain's BTG (R&D agency) and
France's CESTA (advanced technology center) are requesting long-term, delib-
erative cooperative relationships with JITA missions, and are showing an
active stance toward future technology interchange with Japan.

Progress in R&D of those technologies have been conducted by research institu~
tions under AIST's umbrella with the cooperation of private-sector companies.
Behind-the-scene movements concerning technology transfer through various
channels have also been observed, and attention focuses on future developments.

Technoleogical Transfer Based on Trusting Relationship

""The more information is assimilated, the.more its essence is improved," is a
wise statement about data bases by Tokyo University Professor Hiroshi Inose,
last year's Cultural Merit awardee. 1In technology transfer, too, a certain
preparatory period is initially required for the exchange of technologies and
related information and establishment of a relationship of mutual trust
between the provider and the receiver of techmologies. The first problem in
negotiating transfer of state-owned technologles abroad 1is that it takes con-
siderable time to establish such relations of trust. Perseverance is required
as in an extreme case where the party completely lacking information mutually
about the other party begins from scratch. In additiom, based on relations
of trust, the supplier and receiver of technologies must seek terms on con-
ditions which will mutually benefit both sides from a long-term point of view.
Under such circumstances, recent trends for the future technologies or in
exploring new areas such as cross—licensing and other forms are increasing.

Next is the establishment of relations of trust regarding'proteetion of patents.

The state-—owned technologies to be definitely transferred abroad at present

are basically on condition that the techmologies involved are patented in the f#%:
reciplent countries, Accordingly, it is important that such technologies are

fully protected under the recipient countries' patent system and in the opera-
tion thereof. :

-

In the varlous countries visited by JITA's advanced technology exchange missions
in the past 3 years, hardly a problem occurred due to the high rellability of
- the patent protection measures. However, of late, Japan has been strongly
urged to expand techmology transfer to the newly industrialized countries
(NICS) and developing nations. The problem of patent protection in those
countries will therefore be an issue to be resolved in the future.
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Case I

{ AIST, National Research Instituté?——-—-—+——FLicensigg of basic patents |

{ Basic paténts -

 [Foreign

companies |

‘! New processes [

Practical application of
patents jointly with
national research

-—égghgz—ﬁ_Technological transfer |

Institutes ;j - 0 Cross license
Telh deodt o Joint R&D
' cth 2% o Joint ventures
{ Engineering knowhow [—— o Granting licenses
‘o New products } Case 111 Purchasing of new products

for purposes of development
of other technologies

Disclosure of new manufac-~

turing and processing methods
for high-technology products

Figure 2. Technology Transfer of State—Owned Patents

Abroad

Four Cases of Techmeological Transfer and Procedures for Transfer

Transfer of state—owned patents has various backgrounds depending on the tech—?
nologies involved, which is not easy to gemeralize into one format. However,
it can be clagsified roughly into four cases as shown in Figure 2.

Case I 1ig therlicensing of basic patents owned'by the Agency of Industrial
Science and Technology and of patents jointly owned by the natiomal research

institutes and private companies.

Case II involves providing all the infor-

mation necessary for commercialization ranging from basic patents owned by the

AIST to related patents,

facturing know-how and product specifications,

etc,, possessed by the implementing companies—-—in other words, the complete

transfer of technologies.

Depending on circumstances for the suppliers and

the receivers of technologies, Case II can be subdivided into four types,

i.e., cross=licensing mutually between companies, joint development by both
companies for furtherance of technologies involved, establishment of joint
ventures between companies based on mutual agreement and conditions for local
production and sales, and the unilateral supply of all the technologies to the
other country's enterprise in exchange for payment of certain remunerations,
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In Case III foreign companies purchase products of technologies involved from .

~the contract-implementing firms of Japan and use such items as a basis to

develop new processes or new products. In Case IV foreign companies produce
and process products on a contractual production basis, using high techmolo~"
gies developed from basic patents owned by the AIST. For example, one plan
now under negotiation is the contractual production of special parts by a
foreign enterprise using the "ceramics-metal bonding technology."

Table 2. Procedures for Technology Transfer

First stage Providing secret information and samples necessary
Secrecy agreement for assessment of technologies involved
Second stage Technical information including know-how, ete.,
Option agreement data regarding economical phase, and samples or

' - marketable products necessary for feasibility study
Third stage A1l information necessary for practical application
License agreement of technologies

Procedures for granting licensing of state—cwned patents abroad are basically
{dentical to those in Japan. The first stage, as shown in Table 2, is to cope

- with clients when they seek more detailed information and samples to be fur-

nished so as to determine the industrial value concerning the nature of the

-technologies. In such case, if necessary, a secrecy agreement is concluded

before providing them.,

The second stage is for coping with cases where further concrete information
beyond the first stage is sought by the clients such as information about-
economical feasibility, information concerning marketing and technical .
information to determine the industrial applicability of the technologies,
as well as providing samples on a commercial basis, etc. Usually in this
stage, information is furnished under an option agreement on the assumption
that technologies involved will be applied for industrial purposes.

The third stage is the execution of technology transfer under a license
agreement in Which the contract discloses g}l gechnical information necessary
for the application of techmologies and the natire o € patents. _
For the Future |

Japan is a small country in terms of natural resources, energy, and food, but
1s substantially rich in intellectual resources. Using these resources, the
country has accumulated industrial property and other technology assets since
the end of the last war, making itself ome of the leading technology-oriented
countries in the world. Such intellectual assets will continue to serve as a
bargaining power for Japan.
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However, today's accumulation of technology assets has resulted from the intro-
duction of technologies from advanced countries in Europe and America, and
afforts for creative technology development. Moreover, in the background of
facilitating Japan's introduction of technologies from Eurcopean and American
countries is the sense of trust when Japan was furnished technologies, being
accustomed to assessing fair value of new, superior technologies which fur—
thered the understanding of patent protection.

Méanwhile, Japan has been strongly criticized by various countries in Europe
and America for its huge trade surplus stemming from expanding exports of
manufactured products. Of course, free world prosperity lies in orderly
exports and Imports under the free trading system. However, Japan's export
of its abundant intellectual resources, resulting in a surplus in the tech-
nology trade balance, would not create trade frictiom, but would rather con-
tribute to the development and revitalization of the world economy. The con-
ditions to smoothly transfer technologies overseas are as stated above. The
three issues of relations of trust, mutual benefit, and patent protection have
been proposed. BHowever, these problems in the case of NIC's and developing
nations are such that environments are yet to be sufficiently regulated, It
is extremely important that Japan mutually cooperate in resolving these prob-
lems for future internmational cooperation,

20129/9365
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Clash of the tltans

After steel motor cars consumer electronics and cheap micro-
chips, Japan has begun to challenge American pre-eminence in

_the one industrial area the United States has iong cherished as
its own:.high technology. The two are girding up for a trade war in

high-tech that threatens to be bloodier than anything yet.

Nicholas Valéry reports on the strengths and weaknesses of the'
two technologmai superpowers :

The recent movie - *Gung Ho™ gets a ]ot of

. Jaughs out of the many misunderstand-

ings that ensue when a Japanese car firm
moves into a sad little town in Pennsyi-
vanma. Stereotypes abound: dedicated
Japanese managers putting in double
shifts. lazy American loudmouths slowing
down the assemblv line—with the locals
winming a baseball ‘maich between the
two sides only through brute force and
insimidation.

All good clean fun. In real hfe howev-
er. American workers—despite the popu-
lar myth—remain the most productive in
the world (see the feature on the next
page). In terms of real gross domestic
product (GDP) generated per employed
person. the United States outstrips all
major industrial countries. Japan includ-
ed (chart 1). The problem for Americans
is that the rest of the world has been
catching up, In the decade from the first
oil shock to 1983. increases in annual
productivity in ‘the United States had

. been roughly a seventh of those ol' its

" TWE ECONOMIST AUGUST 22 ‘086

major trading partners.

In the 1960s. American companies held
all the technological high cards and domi-
nated the worid’s markets for manufac-
tured goods. The United States supplied

over t_nrec:-qt..jr'.er.s o7 the télevision sets,

- half the motor cars and & quarter of the
stee! used around the world. Yet. 2 mere

two  decades later. Japan hac iaken
America’s place as ih# dominant supplier
of such products.

The agony for Amer
there.
seen: .
® Their share of world trade fall from

21% in 1960 10 14% in 1983.
® The American trade balance go from a
surplus of £2 billion 1n-1960 10 a deficit of
$150 billion last vear. .
e More worrvingly still. the country’s
trade balance in manufactured goods slip
from a healthy surplus of $11 billion as
recently as 1981 to a deficit of $32 billion

cans does not 2nd

last vear—-—approachmg 1% of America's -

total output.
"® The volume of its manufacmnna ex-

ports tumble 32% over the past five

vears=with every $1 billion of. exports
lost costing an estimated 25. OOO Amen-

. cdn-jobs.
Angry and confused busmessmen in

the United States have had to stand by
and watch as “smokestack”

came the unthinkable: if the Japanese

could thrash them in mainstreamn manu- -

facturing. would they give thema maulmg
in high technotogy. too?
By the beginning of the 1980s, it began

to look as if they would. It became clear

that the Mm:strv of International Trade

and Industry (MIT1} in Tokyo had “target-

ed” not just semiconductors and comput-
ers but all of America’s high technology
indystries—{rom aerospace to synthetic
matenals—for a blitzkrieg attack.

Six years on, Japan has scored some

— France

— West
Germany

e Britain
Japan
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40

| Staymg ahead... ...but fallmg behind |,
: 230 |:
i Reai GOP per worker relative to Real GOP per worker

i the US Average annuat% growth. 1973-83 m % .

] . | unveaStaress100 . United i B s\ PO
i| 100} - —er States west  ESR.

|
|
|
|
|

Foeagban gy oy

LN RN R ERY J

20 "
IBSQ 65 (= B BO 85

Gtrmanv

Over the pasi 2F sears ey have

industry aill
. around them has been snuffed out. Then

Soee o5 _:;r:_a:' e O LaLens

R

P Y — KR



PRSI T Jh

- 10 assess the damage

semiconductors
American companies are hearing the

-~

BH]

T
e
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1
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[

fanc oftzn a ot harder than™ the Jana—
nese—anc  generalr -proporugnatefy
more wealth I the process. Tne avarage
outpu: ©f Amencan WOTKers iasl vear
was $36.800. The Japanese equivalent
was $52.500 (ar ap average 1985 ex-
change rate of Y220 10 the dollar).

"Bui labour productivity 1s onlv half the

© story. The amoun: of capital apoied 10 a
‘WOTAET 3 €1DOW i cTutizi. 10C. D2 [radi-
nona: defimuon of progusibviiy {output
per hour of ali worners: makes 1 difficult
10 . measurs  these “inputs seperately.
True. the dgefimnon rehiects ali the fac-
-tors that contribute 10 rising output—
from advances in, technoiogy. better
ui wsa.non ol "o‘.udCh\ Improvements in
the way production s orginised @nd
sharper munagement. 10 turaer efforts
by the workers themseives as well as the
impact of changes in the amount of
capital emploved. :

In 1983, the American Bureau of La-
bour Srtatistics iptroduced a vardstick
called multifactor productivity.  This
shows the changes in the amount of
capital as well as labour used in produc-

Fo\ Her fo the. e/oow

&me..-dnc v»on. gvary bit as - hard -as’

tioni. Reworking its data for 1950-83, the
bureau found tha: maitifactor productiv-
itv 1o the United Staizs increased at an
averags annual rate of 1.7% for the
penoa. As ouipui per hour over the
same penod increased by an annual
2.5%. capital procuctivify mcned up by
oniv a modest 0.8% a vear. :

Overall. America’s multifactor pro-
ductvity has shown wo disunet trends
over e nast 23 vears, Up tll the first odl
snock ©f 1573, the country expenenced
an annual 2% muitifactor growth: then
ap ennuzl sverage of oaly 0.1% from
1973 1o 1981, The post-OFET siowdown
seems 10 have resulted from high interest

"rates keeping the brakes on capial
spending. whiie mors people were hav-
ing o work ionger hours 10 hang on to
therr jobs,

How did the Japanese fare" The driv-
ing force behind the Japanese economy
over the past 23 vears has been the high
growth in capital input. Mr Dale Jorgén-
son and his colieagues at Harvard Uni-

" versity reckon it has been roughlv double
that in the United States. Growth rates
in labour productivity have been much

" flexed ns muscies and cuped more effec-

remarkably hke lt

the same for the rwo countrigs. All 10id,
ihe growth 1n Jjapanese progucivity out-
SINpped thal it the United States entil
1574, when producuvity growih began 1o
slow dramaucally in Japan. Thereafter,
with Vietnam beminé © and twod oil
shocks ahead. the American economy

tively, Then the competitive advantage
started 1o move back in America’s
favour.

The mter-“stm‘T thmg is what has hap- -
penad since the last recession. Multifac-
o7 productvity in the United States has

eer TURMnE ai an average of 5% & vear,
whiie the growth in labour productivity is
now averaging nearly 4% a vear. That
means that produanvm of capital em-
pioyed is now growing at wel over §% a
vear.

Could this be the first signs of the
productivity pav-off from the $80 biliion
tha: Detroit spent. on new plant and
equipment over the past half dozen
vears; the combined (additional) $180
billion invested by the airlines since
deregulation, telecommunications firms
since the AT&T consent decree and the
Pentagon since President Reagan's de-
fence build-up began in 1980" It looks

-
FRIN

nogable hits. A group of American econo-
mists and engineers met for three days at
Stanford University. California. last vear
*. Theyv concluded
that Japanese manufacturers were al-
ready ahead in consumer electronics. ad-
vanced materials and robotics. and were
emerging as America's fiercest competi-
tors in such hucrative areas as computers,
telecommunications. home’ and office
automation, biotechnology and medical
instruments. “In other areas in which
Americans still hold the lead. such as
and optoclectronics,

™. commenied
Daniel

footsteps of the Japanese
the Stanford economist  Mr
Okimoto. _

How loud will those footsteps becorne?
American industry may have been deaf in
the past, but it certainly isn't any more.

- And never forget that Americans are a

proud and energetic people. More to the |
point, théy are prone to periodic bouts of
honest self-reflection—as if, throughout

their two centuries of -nationhood, they -~

have been impelled forward by a "'kick up
the backside™ theory of history.

~ Once every couple of decades, Ameri-
ca has received a short and painful blow
to its self-esteem; Péarl Harbour, Sput-

*Syvmposium on Economics and Technology
held at Stanford University, March 17-19 1985,
Now published as “The Positive Sum Strategy:
Harnessing  Technology for.  Economic
Growth™ by National Academy Press, Wash-
inglon. BC.

el

hlgh -tech?

nik, Vietnam are recent examples. What

follows then is usyally a brief and heart-
searching debate along.with a detailed
anaivsis of the probiem. then an awesome

display of industrial muscle coupled with

unexpected consensus between old adver-

saries—most notably between Congress

business and labour. -

With its ceaseless sh:pments of cam-

eras. cars, television sets, video record-
ers, photocopiers, computers and micro-
chips,
latest kick up the broad American but-
tocks. After witnessing Japanese export-
ers almost single-handedly reduce Pitts-
burgh’s steéel industry to a smouldering
heap, drive Detroit into a ditch. butcher
some of the weaker commodity microchip
makers of Silicon Valley, and threaten
America’s remaining bastions of techno-
logical clout—aircraft and computers—
then, and fmally then, American lethdrgy
ceased. -

This survey tries to assess the strengths
and weaknesses of the world’s two tech-

COpycat turns leader?

Japan unwittingly supplied the -

nological superpowers. For if the past

decade has seen some of the ugliest

recrimination between Washington and

Tokyo over trade issues generally, imag-

ine what the coming decade must have in

store. Henceforth, industrial competition
between America and Japan i$ poing to
range fiercely along the high-tech fron-
tier—where both countries take a special
pride in their industrial skills and cherish
sacred beliefs about their innate

abilities. .

The question that ulnmately hae to be
answered is whether America is going 1o
allow the Japanese to carry on nibbiing
away at its industrial base without iet,
hindrance or concession? Or are the
Americans (as some bystanders have be-
gun to suspect) “about to take the Japa-
nese apart™? -

With the gloves now off, whnch of the
two' technological heavyweights should
one put some money on? In the blue
corner, Yankee.ingenuity? In the red,
Japanese producnon savvy"

®

Is Japan still a technological free-loaderwor has it become a pacesetter in

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

(chart 2 on héit page). Only in three

high-tech  industries—communications
and electronics, office automation, and
ordnance—have American companies in-
creased their market share.

THE ECONOMIST AUGUST 23 1286

B




.considered mor_e an

Catchno up 4 =

. Sndres o) nign-iecn exporg®
Ve

-
L \J \\-’/ -

Uniiteg Siates i

A r Wesl ~{2&
B Germany
; o
L -~ 41
! . bl S ;
' . Hritar Ziye
_ l— /\’\/\\ o
do
1 it gy, F!ante \.-—._
[t s
t

* T W4 MousIE: CoUntnes

'{ 70 T2 T 76 7B BS 8 [ 5e

Snume JE Deparmmen: a! Lommerce

The Japanese kn_ov- thev do riot have a.

chance in fields that are either defence-
related (for example. weapons. aircraft,
satellites and avionics) or 100 dependent

- on imported energy or raw materiais {like

petrochemicals}. Bul they see evervihing
else as up for grabs. Even in lasers,
software and computer-integrated engi-

- neering—where American pre-eminence

was long thought unassailable—the Japa-
nese have begun to make inroads.
Who wouid have thought it possible a
ecade 2go? Of the 500 breakthroughs in
technology considered semina; during the
w0 decades between 1933 and 1973, only
% (some 34 inventions} were made in
Japan compared with 63%: (315 inven-
tions) in the United States. Despite its
large. well-educated population, Japan
has won only four Nobel prizes in science:
American resedrchers have won 138. Tt is
not hard 10 see why fapan has been
imitator  than
innovator. '
Stanford University's Mr Daniel Oki-
moto lists half a dozen reasons for Japan’s
tack of technological onEmalm in the

) pdst

® As an indusirial ]alecomer
ways been trving to catch up.

o The Jdpdnese tendency towards ﬂroup_
conformity has made it difficult to win a

hearing at home for radical ideas.

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

® The renture-capital market is almost

non-existent.

& Lifetime emplmmem along with a

rIEId ﬁEnlOl’ll\' system, S[lﬂCS mnoxahon

inside mduslrv
® And the traditional heavy gearing

(high debt-to-equity ratio) of much of

Japanese industry has made firms think

. twice zbout taking risks.
thmus—and more—have’

_All these
been true to some extent in the past; but
all are alvo changing, The deregulation of
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Tokve's finsncial mark#eis. for asiance. 1s

their ieveis of debr (see accompanving
feature on nexi page). Thus. 10 turn. 1s
making tem more adventurous, while a
the same tme haiping ferment @ pumber
of venture-caphial funds.

- Jupan’s “invisibie™ balance of techno-
logical trade (iis receipts CC‘"’]DdeCi with
pavments for paient rovalties. ficences.

etc) which had a rario of 1:47 a couple of

decudes fame’ within 2 whisker of
Deing in ruwignce lasi vear. That said.
Jdnaw stili buvs -1zs high-lech goods and

knowhow nredomindnti_\ in the Wes! and

seiis. them "ndm!\ to the deveiopins
worid.,

In cerain mdusmcs hcmever Japa-
nese manufacturers have aiready started
bumping their heads against the cr:lhng of
current knowhow, Thcre ale ne more
high-tech secrets to be garnered from
abroad in fibre optics for ielecommunica-
tions, gallium arsenide memory chips for
superfast computers. numérically-con-
trolied machine tools and robots. and
computer disk-drives. printers and mag-
netic storage'media. In all these, Japan

. now leads the world. Today. Japanese-

langusge word processors represent the

" cutting edge of high-tech in Japar—tak-

ing over the technological (but hardly

export-leading) role that colour television

plared earlier (chart 3).

Although it is no Ionger quite lhe
technoiogical free-toader it was in the
past. is Japan’s new reputation as a pace-
setter in high-tech justified? A new image
has certainly emerged over the past few

“vears of Japan as an invincible Goliath,

capabie of vanquishing any rival, what-
ever the field. Yesterday. the smokestack

Japanese companes to reduce
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sectors. Today. high technoiogy. Tomor-
L TOW, Services, “Which is the ‘real’
Japan?” asks Mr Okimoto: '
Is it a technological imitator and industrial
over-achiever? Or is Japan an astule tearner

and unbeatable colossus? Will Japan dis-

lodge the United States from its current
position of dominance in high technology as
convincingly as it did in the smokestack
sectors? Or has it reached the limits of its
phenorhenal postwar growth?

Japan is all these thmgs and rnore. And to
understand what the future holds, and
whether America is up against a David or
a Goliath, means looking closely at the
frontiers of modemn electronics. For the
country that commands the three most
crucial technologies of all—semiconduc-
tors, computing and communications—
‘will most assuredly command the mighti-
est industrial bdl‘ldWﬁEOn of the twenty-
first century.

‘Made in the USA

Just as Japan has begun to muscle into high-tech, Ameérica has raised the
technological stakes. The name of the game now is ultra-tech -

' Hmh ‘technology is an American inven-
tion. Despite the near meltdown at Three

Mile .Island, broken helicopters in the
Iranian desert and recent disasters on the
launch pad. Americans remain the su-
preme practitioners of this demanding

-and arcane art. And while the United.

States has racked up large deficits on its
international trading account, it has en-
joyed growing surpluses in its worldwide

sales of high-tech goods. Or, rather, it did
" so until recently. Once agam blame the

Japanese.
Five years ago, Amenca sold the world

$23.6 billion more technological widgets

than it bought. That hundy surplus had
dwindled. says America’s Depanment of
Commerce. to a token $5 billion by 1984

{chart 7 on later page)., Meanwhile, for-

eigners had grabbed three-quarters of the

trade. In the process, Japan has gone
from being a small-time tinkerer in the

world's current $300 billion in high-tech |

1960s to becoming (as in everything else)’
the Avis of high. techno]ogy 10 Amenca s

Hertz.

Even so, _
goods remains a crucial breadwinner for
the United States. Since the mid-1960s,

- high-tech’s share of American manufac-
tured goods sold around the world has
-gone from a little mer a quaner to close
toahalf.. . . Lot b

Office automation is now America's
most competitive high-tech industry as
well as its biggest revenue-earner abroad.
Selling its trading partners compulers,
copiers and word processors brought in
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Crymg all the way to the bank

— o e
One thmz Americans nave"'t?earned is
that having the worid's most productive
labour force does not guzrantes mdustri-

. .al competntiveness. At least three other';
things are needed, The first is 10 keep a
_lid on wages. The second concerns ex-
~ Change_ rates. Tne third involves the
rerurn on capita! employed. All three’
have De=n seer iateiy as spanners in the
American works.

Take wages. During the tep vears

" before 1973, real wages for "American
-workers had. increased sieadil. at an
“‘average rate of 2.6% a vear. But ever

-since the first oil shock. reaf wages in the

United States have siagnated. So Ameri-_

can lahour is becommg more compcu-
tive. ves”?

Unfortunately no. When fringe bene-

- fits are included. hourly compensation

for blue-collar workers in the United |

States has continued fo rise. American

labour has sensibly been taking raises _
less in cash than kind. Total compensa- -

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

COmde’Ed with Japan hourly labour
costs in America went from bema on
average a litiie over $3 more expensive

in 1975 to becoming nearly $6 more so by’

1983 (chart 4). So much for narrowing
the $1.900 gap between making a motor
car in Nagoya compared with Detroit.
Ah. ves. but hasn’1the dollar tumbled
drarnaucally” It has indeed-—from a 1985
high of over Y260 to the dollar 10 a low
this year of Y150 or so. In rrade-weight-
ed terms, that represents a drop for the
dollar of 28% in 15 months. Meanwhile,
the trade-weighted value of the ven has
appreciated by over 40%. _
~ What about differences between
America and Japan in terms of return on
capital? Here things are actually better
than most American husinessmen imag-
ine. True. real rates of return earned by
American manufacturing assets in the

(%} Hourly earnings of workers
~ - in manufaciuring indusiries
inctuding fringe benefits
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1960< were subsiaritialiv higher than in-

- vestments in financial instrumenss. while
things werz briefii the other

way round
during the eariy 1980s ichart 6). On the

ai,'Li'acv: of it, capna! for buving equipment

or buiiding factories seems Twice as ex-
pensive in “Armerica as in Japan.

from Mr Geores Barsonouios of Thermo
Eiecrron Corporation 1 Massachuseres.
Compuring tne cost of (non-financial)
capital 1n the two couniries between 1961
and 1983, Mr Hatsopouios found real
pre-tax rates ranged berween 6% and

.10% for _Japunesc firms and anything
" from 13%

' countETpants.

to 20% fof their American

The com antional e\p anation for this
difierence is that Japanese firms are

benefit because debt generally csts less
deducted from pre-tax profits. while div-

idends come ot of taxed earnings.
Then thare i< Japan’s two-tier interest

by

e “Todav's most cited account comes”

““more highly geared (leveraged) and thus’

" than equitv—interest ‘pavments being

rate siructure. which is carefully regulat-

ed 1o favour business debt at the expénse
of consumer credit. Throw in a banking
svsiem that is bursting as the seams with

ven being squirrelled away by house- -

wives worried about school fees. rainy
dave anc the ever:present threat of their

husband’s earlyv (and often unpensioned)

retirement. All of which, say American
trade officials. adds up 10 a financial
advantage that makes it 1ough for Amer-
ican firms to compelte.

What is studiously ignored in the fi-
nancial folklore about Idpdn Inc is the
fact that. over the past decade, Japanese
manufacturers have been getting out of
debt as {ast as decently possible {see the
survey on corporate finance in The
Economisi. June 7 1986). The most com-
pelling reason right now is because To-
kvo's financial markets have joined the
fashionable trend towards liberalisation.
With old controls over the movement of
'capita! going out of the window. Japa-

&s trade weighted exchange rate
— 1885-82=100
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Andther thing Japanese manufactur-

. ers resent about some of these allegedly

cheap industrial loans are the strings and
hidden costs involved. The most punish-
ing are the so-called “compensating bal-
ancés™ which a borrower has to deposit
(at a_considerably lower interest rate)
with the bank offering -the industrial

loan. And so he has to borrow more -

money—at higher.cost and with greater
restrictions—than he actually needs.

Yet another thing that muddies the
water is the way debt in Japanese bal-
ance sheets is grossly overstated by west-
ern. standards. For one thing. the com-
pensating balances. though they are
actually deposits, are recorded as bor-
rowings, Then there is the habit Jupa-
nese companies have of doing much of
their business on credit. especmll) with
suppliers and subsidiaries. This makes
their accoumis pavable and receivable
twice as large as in
America.

Other factors mﬂann2 debt arnong at
leust the bizger Japanese companiés are
things like non-iaxable reserves for spe-
cial contingencies and (if they pay them)
pensions. The last time figures were
collected in Japan (in 1981). emplovees
in large corporations with established
retirement plans were divvying up 13-
20% of their companies’ capital through
their pension contributions. All of which

 showed up in their COrporate accounts as

debt.

All that said, Japanese compames are
on balance more highly geared than
Amerijcan corporations; and. overall,
the cost of financing industry has been
lower in Japan than in the United States.
But at most onty 2% lower. and nathing

- like the 30% lower claimed by lohb\ms

in America.
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SEVEY HIGH TE

How high is the high in high«ech? Diffs-
cul: to say. Mos: economusts ar ieasl
agree that high LeCRndOgY Droaucsts em-
boay ar “above averags coONCEnirALon
of scientific and engineering skills. As far
as the Nationai Science Foundation in
Washingtos is concerned. this means

Technoit)gy s 'top tan

prnduct: manuiactured by iarge conpa-
nies rather than smal; firms.

Thirc. because the gata come of ne-
cessin irom broad industrial categorias,
anomalies crop up—like cuckoo clocks
being labelied high-tech because they fall

SIC codes were lust overhauled 15 1972,

St AT e L i S e R

withuin the erghth-ranking group. proaes- 7
SIOnAL INSITUMeEnts, ’
Fourtn. ang perhaps most darnnmg

the Commerce Depariment’'s definition
15 based on Sianaard incusinal Classifi-
catign {SI1C) codes—many of which have
been rendered itrelevant by technoiogi- -
cal changes tha? have occurred since the

Wi — et e s
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dn\nhmg produced by organisations ¢m-

Table 1: Product range

pioying 25 or more scienusts andé engi-
neers par 1K empiovees and spendlng
over 3.5% of pet sajas on R&D.

Tne Amencan Depariment of Com-.. 2
merce is a bit more scientific. Its defini-
tion of high-tech is derived from input-
output analyses of the total R&D spent on
a spectrum of individual products. Thus
an aircraft gets credit for not only the
R&D done in deveioping the airframe,
but aiso the relevant contribution of the
avionics suppiier and even the tyre mak-
er. Using this definition. high-tech indus-
try is a ranking of the ten most “re-
search-intensive” sectors, where the
tenth has at least double the R&D intensi-
ty of manufacturing generally (tabie 1).

A Jaudable effori. but not without
criticism. First, such a definition focuses

. entirelv on products. ignoring the boom- | -
ing business in high-tech. processes— .
and, increasingly. high-tech services as

“well. Second. it favours systems (that is.
collections of interdependent compo-

b

~ o

.10
© synthetic fibres

HIGH-TECR SECTOR
Missiies ang scacecratt
Electronics and

) %ele"'oms

Aircraft and parts

Office auiomation

Ordnance and accessories

Drugs anc madicines
tnorganic chemicals

Protessionai and scientific
instruments

Engines. turbings and parts

Plastics, rubber and

.Non-military arms, hunllng and spor!mg Tege

- EXAMPLES OF PRODU

Rocee! engines: saelines anz sar's

Teiepnone andtelegraph angaratus. radic and Tv’
receving and oroadcas: ecuoment, leiecoms .
equioment. sonar and othe: mszrumen!s S&mi-
conauctors, lape recorders
Commercial airzraft. fighters. bomber
arrcratt engines, pans

ammunition, blasting and percussion: caps
Vitamins, antibiotics. hormones, vaccmes
Nnronen "sodium hydroxige, rarecases -
moroa"u" pigments, radioactive !solopes and
compounas. special nuciear materials |

Industrial process controis. optical mstruments

and ienses. nawgational instruments, me: lcal
instruments. cholographic eauipment
Generator sets. diesel engines, non- automotlve
petrol'engines, gas turbines, waterlurbgnes,
Various chemicals derived from condensation,
poivcondensation, polyaddition, polymerisation and

ey -

e G

nents) over individual widgets. as well as

) copo!ymertsatucn syntheuc resins and flbres

£20 billion in 1984. Along with aircraft,
ejectronics and professional instruments,
these *'big four™ account for more than
. three-quarters of the United States’ ex-
ports of high technology (wable 2). De-
_spite the popular myth, America exports
only 'modest amounts of missiles and
aerospace products. But fears that for-
eigners may eventually storm even the
high frontier of aerospace keep Washing-
ton officials awake at night.
Of the ten industrial sectors designated

high-tech (see feature above}, America

e

'Generai Electric, Texas Instruments and

a host of brainy technologcal based busi-
nesses scattered around the West Coast,
Rockies, Sunbelt, Mid-Atlantic and New
England

A common’ cry in Washmgton is that
this “narrowing” of America's high-tech
base is one of the most disturbing prob-

lems facing the United States today. Oth-
ers see this trend as more or less inevita-

ble—and perhaps even to be eficouraged.
Trade ministers in- Western Europe, for
instance, only wish they had such “‘prob-

”41-‘{\..»-

.underlung technologies that have come
1o drive the computing. office automation

and communications mdustnes Al three
provide the tools for ha dling informa-

_ tion; and information—its collation, stor-

age, processing, transmission and use
elsewhere—will, quite literally, be the oil
of the twenty-first century (see the survey
‘on information technology,in The Econo-
mist. July 12 1986).

All that noisy jostling aomg on right
now between the IBMs, Xeroxs and AT&Ts
of the corporate world is merely the

has managed to increase its share of the lems™; Japanese bureaucrats are doingall . ==
global marketin only two: office automa-  they can to create similar “problems™ ; In retreat 5
tion and electromics. For which, it should back home. , : 5¢ |; -
thank the likes of 1BM, Hewleti-Packard, The reason is simple. These so-called US trade balances son |! j
Digital Equipment, Xerox, ITT, RCA, “problems’ concern a focusing of all the + I
Table 2: High-tech exports in 1984 ¢ 'i
" High-tech sector ' American exports Others® exports*
3 ' : Value %o of total - value =~ % oftotal
‘ . Office automation $19.7bn 224 - §6.5bn 14.5 - 50
Electronics & telecoms $14.4bn - 22.0. - $53.8bn 294 L. L :
Aircraft and parts - - $13.5bn 207 -7, . $15.4bn 8.4 " mwmn High tachnofogy
Profess'l instruments -$7.2bn -110  _L- . §27.0bn 14,7 . e Manutacturing
Plaslics, rubber, etc $4.4bn 67 . -~ * $26.5bn 14.5 2 Total C di00
Inorganic chemicals - $3.5bn 54 . 7. 5$109bn 60 .. e ol : hedl LI
Engines and turbines $3.2bn 4.9 - $10.7bn 88~ > : r S
- Drugs and medicines 52.7bn 4.1 $10.7bn 59 -
Migsiles and spacecraft - §1.0bn 1.5 $0.6bn 0.3 - ) s
Ordnance $0.8bn 13 50.7bn 04 . vy v g e g e 1_1_! 150 ]
b 1285 70 75 - 80 85 i

"¢ the 14 aher countnes {aoart rom Amprca) exparung Righ-tect: goods, Frarce, West Germany. Japan and Britain accourted
fov teeesgLaners of ©ial irage, .

Source U5 Twoariment of Commaerce
Source” US Desartrien; of Commeica, .
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clatter of these
{each with 1 OWn
manuiacturing. procurement and Custo
“er supporty being forpad together 1 v thelr
underi\'ir‘g technologies into :
ta-lech  acuviry  cabed
semccs. _
Yes. bevond high-tech in the indusirial
specirum Ties ulira- lcch—mda) a mere

mutti-biliion-doliar siripling of & busmess,
tu: Dy the vear 2K poientialiy 2 iibon-
doliar .leviaithan. As such. ulira-tech
alone will come 1¢ dwarf ali manufacrur-
ing sectors before the cenrury i+ out.
America is weli-on the way 1o making thas
happen. A lap or two benind. Japan at

castis getting up speed. Europe is bareiv
in the race.

Chrps with everyth!ng

Gone ave the cays when American semicondugctor firms sho"i -sightedly sold
their hcences and knowhow to Jauanese mlcrocmp rnakers -

America's 'elcctro_ni,cs firms ha\'e main-

tained their giobal leadership in all -

branches of their business save one. They
kissed goodbve to consumer eiectronics
tieievisior., hi-fi. video recorders. eici as
customers across the country voled with
their pockets for shiny boxes with fizshing
lights and labels like Pandsomc Technics,
jvcand Sonv. [’
. The Amencan electronics mdustry
came close to allowing much the same to
happen in mlcroch:ps In 1882. Siiicon
Valley took a caning when the Japanese
started flooding the market with cheap
64k RaMs (random-access memaory chips
capable of storing over 64.000 bits of
computer data). Most beat a hasty retreat
up or out of the market.

From having a dozen mass producers of

dynamic-RAMs in 1980, only five Ameri-

can chip makers were still in the high-
volume memory business by 1983. Today,
there are effectwe]_v, only two or three
with the capacity to produce the latest
generation of memory chips (1 megabit
RAMs)} in anything like economic vol-
umes. Meanwhile. the six Japanese firms
that plunged into the memory-chip busi-

ness back in the early 1970s are stil

around—and now have a 70% share of
the dynamic-RAM market in America.
Microchips have been the engine
powering Japan's drive into high-tech
generally. But before it could join the
micrachip generation, Japan had to find
a way of disseminating this vital Ameri-
can technology throtghout its fledgling
semiconductor  industry. The - trick
adopted was, first, to protect the home

" market, and then to bully abler firms

into joining government-sponsored re-
search schemes—one run by the Japa-
nese ielephone authority NTIT and the
other by the Ministry of International
Trade and Industry—ta develop the
knowhow for making their own very
large-scale integrated (VLSI) circuits,
Next, by “'blessing” VLS as the wave of
the future and crucial to Japan's survival,
the government triggered a scramble
among the country’s electronics firms
(encouraged by their long-term invest-

THE ECONOMIST AUGUST 23 1986

ment Danks) 10 build VLS] p.ants Thf.- net

result was massive over-capacn) {first in
64k Rams and then in 256k versions),
zbundan: Jocal suoply for the domestic
consumer electronics makers and an im-
peliing urgency to export (or dump) sur-
pus microchips abroad. ‘

This targeting ploy had been tried be-
fore. Japanese manufacturers found it
worked moderately well with steel. much
better with motorcycles. better still with
consumer etectronics and best of all with
semiconductors. The only requirement
was a steeplv falling “learning curve”
(that is, rapidly reducing unit costs as
production velume builds up and manu-
facturers learn how to squeeze waste out
of the process).

The trick was simply to devise a for-

ward-pricing strategy that allowed Japa-
nese manufacturers to capture all the new
growth that their below-cost pricing cre-
ated in export markets, while underwrit-
ing the negative cashflow by cross-subsi-
dies and higher prices back home.

The Americans finally lost their pa-

.tience when the Japanese tried 1o do a

repeat performance with pricier memory

e

Street n;:ap for a microchip circuit

+

RIGH TECHNOLOGY SURVEY &

chine calied gPrOMS. The price iell from
$17 each when the Japanese first entered
the American marke: with therr EPROM
chips early in 1985 10 less than $4 six
months later. Intel. National Semicon-
ductor and Advanced Micre Devices
prompily filed 2 joint petuon. accesing
the Japanese of dumping EPROMS on the
American market at below their manu-
facturing costs in Japan (then estimated
to be $6.30 apiece). The issue is currently
being used by Washingion as a batiering

_ ram to breach the wali Japan has erected

around its own $& biliion xemxconductor

.. market back home.

~ For America, this get-tough po_licy has
come only just in time. Japan now enjoys
a 27% share (to ‘America’s 64%) of the
world's $42 billion semiconductor mar-

"ket. And while cut-throat competition
may make memor chips a loss-leader,

acquiring the technolog\' for producing
RaMs has given Japan's microcircuit mak-
€rs a leg-up in getting to grips with more
complex semiconductors used in comput-

_er Eraph:cs commumcauons and video -

equipment, - . -
So far, however, it has not helped

Japanese chip makers to loosen thie stran-

gléhold that American semiconductor

firms have on the lucrative microproces- -

sor business. Where 256k RaMs have
become commodity products that selt
wholesale for §1 or so each, 32-bit micro-
processors from the likes of Motorola,
Intel, National Semiconductor, Texas In-
struments, AT&T and Zilog cost hundreds
of dollars apiece. Between them, these six
American chip makers control 90% of the
world market for the latest generation of
microprocessors, leaving just 10% for the
rest of the American semiconductor m-
dustry. Europe and Japan. -

Fortunatc]y for the Americans, micro-
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Py S' ’:’ VIV BIGH TEC
nm:es‘»o'c are no: ifke memon \.ﬁnﬁa‘
Being literaliy a - eompUIEr-On-a-Chip .
they are vastiv more commex and cannoi

~be designed in any rouline manner.

Sweat. insight and inspiranon’ are needed

‘every step of the way. And they have 10.

be designed with their sofrware appiica-
tions in mind.- Americans have heen do- "
ing tiis longer. and are aﬂttcr at it. than

.anyone else. el

More to the point. American firms are
TIot partng with their patenis as readily as.
they did in the past. Hizachi has been
tying {with httle iuck) to persuade Mo-

“torola to sell it a licence for making its

':'Calculus of competmon L

advanced 68020 microprocessor. Mean-
while, Japan's leading electronics firm,
NEC. i$ having to defend izszlf in the
American .courts for iniringing one of
Intel’s MicToprocessor patents.

With America’s new. sinicter copyright
laws making it difficult 10 imitate Amcn-

1o a specific line of products™,

desizns, japanese chir rhakers are

car,
beng st out of all the major marke:s
for microprocessors. Fujtisu. Matsushita.
Mitsubishi and Toshiba are ali gambling
on’'a microprocessor design called TRON
developed at the Universin of Tokvo.

But nobody, least of 2l NEC or Hitachi,

" holds out much hope for the TRON design

winning 2 big enough share of the market
in its own right to be economic—at least, -

-not until the mid-1990s. And. by then,

Silicon V alley wili have upped the Lechno-
logical stakes again.
V\rnen iate at night.
gets down to honne (brass tacks), even”
Japan's ablest microchip wizards despair
at ever matching Silicon Valiev's mix of

entrepreneurial and innovative flair. “Ja-

pan is powerfui in oniv one sub-field of a
single application of semiconductors tied
bemoans
Mr Atsustu Asada of Sharp Corporation.

Aping isx has given Japan's computer makers a toe—hoid in the market—but

iargeiy on Bzg Biue’ sterms T

" America's response 10 Japan's challenge -

in microchips is being repeated in com-
puters. Here, Japan's specialty has been
making workalike copies of IBM's big
office machines {mainframes). The most

.one can say about these “plug-compati-

ble™ computers is that they have managed
to prevent IBM from swamping the Japa-
nese home market compietely. Big Blue
has to put up with being number two in
Japan. Overall, however, Japanese com-

- patibles have had only a marginal impact

. on the $150 billion computer busmcss—_

worldwide.

American manufacturers have cstab-
lished an almost impregnable position in
mainframes - and minicomputers——the -
stuff of corporate sales and accounting
departments. And in the push to put a
microcompuier on every desk, a handful
of Amencan firms {IBM, Compaq, Apple,
Atari and Commodore) have been feed-
ing the market a feast of cleverer, faster
and (in many cases) cheaper machines
that have left Japan’s “iBMulators™ nib-
bling on the leftovers of yesterday's
lunch. In the personal-computer market,
the 18M clone makers having the most
impact come mainly from low-cost South
Korea and Taiwan rather than Japan.

Meanwhile, in developing the pro-
grams that make computers tick, Ameri-
can software engineers have been every
bit as clever as their chip-designing col-
Teagues in Silicon Valley. In the process,
they have increased their share of the
world's software market (worth $40 bil-
liona xear) from under 65% a decade ago

to oiver 75% today.

All this does not mean Japan’s comput-
_er industry is a write-off. Its component
suppliers have quietly established a signif-
jcant position for themselves in the Unir-
ed States and eisewhere. In personal
computers, for instance, lapanese ma-
chines account for less than 2% of the $14
billion annual sales of PCs in America.
But Japapese components and peripher-
als (chips, disk-drives, keyboards, moni-
tors, printers, etc} account for nearly 30%
of the market’s wholesale value. ‘

Most of Japan's computer makers came

a cropper by riding 4 bit toc blindly on

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

the con\'ersauon '

i¢ cusiomers who were aiready using [BM
machines eguipped with the necessary
sofiware. That worked well unti the
slumbering giant woke up:

Then. in 197, [8M introduced its 4300
series COMPULETS a1 & price that shook not
jusi mval Japanese makers. bul other

- el

American suppiilers 1oo. Since then. 1BM's , -_

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

Not only is' IBM aummatino vigorously
“(the company is spending $15 biflion over
" the, next four

but it has aiso begun ﬂ-'-*xmg its techno-
logical muscles. its R&D expenditure is
now runmning at $3.5 billion a vear—more

than all other computer manufaciurers

combined. Though for antitrust reasons it
will never say so publicly. IBm is neverthe-

less determined to trampie the plug-com-

patible makers down—both in thé per-

sonal-computer end of the business as
well as among its mainframe competitors.

One of the dodges being adopied is to
incor porate more ‘microcode” in It§

- computers’ operating systems {the basic

programs that manage a machine’s inter-
nal housekeeping and support the cus-
tomers’ applications software). Used as
an offensive weapon. microcode replaces
parts of the computer’s electrical circuit-
ry. making it possible to change the whole
character of a machine Iong after it has
been installed at a customer’s premises.
The implication is that I8M can then sell
products ‘that can be continuously en-
_hanced-—something customers appreciate
~ and will pay a premium for. :
Starting with its 3081 series in 1981, 1BM

'caught the competition off guard with a

new internal structure called XA (“ex-

tended architecture™) which allows:cus-

tomers to update their machines with

packets of microcode whenever 1BM de- -

crees the marketl needs a shake-up. This

vears to achieve lower -
productlon costs (hanm anyone in Asia), ..
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“tors have long possessed—namely.

nas IRTOWT the plug-compatible makers
orn the aziensive. foroing them (o devote
more of their deveiopmen: resources ihan
they can afford to-imyng ¢ antcpate
eM's next round of operating.System
changes and 10 try to match them with
nurriedly engineered meodifications to
iheir hardware. That invoives digging

_ever deeper into their profit margins.

America’s other computer firms are
also pushing this trend towards replacing
hardware with software wherever possi-
ble, Writing and “debugging” the
grams now accounts for 50-80% of their
budgets for developing new computers.
Two reasons. then, why American com-
puter executives are smiling:
® At a stroke. the trend towards greater
use of software helps neutralise the one
grear advantage their Japanese compeu-
the
abilitv to manufacture well-made me-
chanical components at a modest price.
® And it changes the business of manu-
facturing computers from being heavily
capital-intensive to becoming more brain-
intensive. The large pool of expenenced
programmers and divefse software firms
in the United States puts the advamage
firmly in American hands.

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

The Americans are not Jeaving any-
thing to chance. Congress has been per-
suzded to relax the antitrust rules so that
rival manufacturers can collaborate on
advariced research without running foul
of the law.
research nstitutions to spring up aim to
match any challenge the Japanese might
offer in computing, software and compo-
nents for the 1990s. In one, the Semicon-
ductor Research Corporation, 13 micro-
chip companies have clubbed together to
form a non-profit consortium for support-

ing research on advanced integrated cir-

cuits at American universities. The con-
sortium is now doling out $35m 2 year to

* designers of tomorrow’s microchips.

The other institution, the Microelec-
tronics and Computer TechnOIOgv Cor-
poranon {MCC), is an ineresting expen-
ment in its own right. Set up as a joint

“senture in 1983 by initially ten (now 21)
rival American computer and semicon-
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pro-_

Two of the first collaborative.

dugtor comnznigs, MCC has 250 soenugs
CATTVING Out Tesesrch at 1t heagguariers
in Ausuri. Texas. to the tune of §75m 2
vear. What is for sura. savse Mr Bobby
Inman MCC’s chief executive and former
deputy director of the Cia. “MCC wouldn't

have occurred except for MITL™ - ’

. Burt'the most orcnestrated response of
al} 10 the Jupanese chalienge in comput-
ing comes not from 1M, Silicon Valiey or
coliaporative consorua of American chip
makers and computer firms. Though it is
rargiy in the public headiines. the Penta-
gon has been pouring barrels of cash into
computing. Its Defence Advanced Re-
search Projects Agency { D-‘-\RPA) in
Washington has beer plaving busy mid-
wife to some of the most exotic technol-
ogy of all for computers. communications

‘and ejectronic equipmen: generally. -
Its VHSIC (verv high- cneed integrated

circuit) project alone has pumped $300m

-over the past five vears into advanced

methods for making the superchips need-
ed for radar, missiles. code-breaking and
futuristic computers. Also earmarked for
DARPA is a reported $1 biliion for spon-
soring a range of supercomputers which,
say insiders, “will cutperform anything
the Japanese can develop under  their

" pashers™
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suner-snesd computing pProiect or their

_Bifth-generauon programme.”

igasy a dozen “‘fifth-generation
have surfaced ac research pro-
lects around the United States, mainly in

university laboratories. i alse in small

siari-up companies founded by dcadem- °-

ics. enireprenzurs and enmneﬂnnv emi-
grés from the mainframe corhputer “indus-
try. The latest supercomputer to go public

_(the prototype was shipped last year 1o

the American navy)is a cluster of boxesa "™

vard square capzble of caiculating over a
billion instructions per second (the Japa-
nese government hopes te have a similar
grevhound of a computer by 1992). The
group that built it spun off mainiy from
nearby Massachusents Institute of Tech-
nology to form their own company,
Thinking Machines. The firm is now
taking orders for a bigger brother with
four times the processing power.

H only & handful of the score or so of

American groups building advanced com-
puters survives, the United States is going
to enlarge its existing technology base in
computing over the next decade by as
much new engineering talent as its rivals

have in totality. And that, not least for’
the Japanese, 15 2

sobering thought.™" ~

Reaoh Out‘a'nd.crush SOmeone

" Even more than breakthroughs in telecommunications technology, America’ s

new deregulated freedom to plug in, switch on and sell an information
serwce 15 breedmg a whole new oeneratuon of infoprensurs

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

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

- offer cheaper rates. Liberating the phone

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

The United States is the world's doml—A

nant supplier as well as its most prolific
user of telephone equipment. The global
market, worth $57 billion in 1982,

[P S




w4502
exnelied 1o grow i
CAMERican mn"lludfal.‘f"r\- ave 42% of 1'
Japanese firms &-%%. Bui ina: has not
prevenied Japan from becoming & major
exporier of telecoms products. It now
selis weii over 81 bilhon wo'rt'n of teie-
phone eguipmen: abroad. a quarnier of i1
even 10 the an:d States. nou dic tnal

‘—\n

“happen? .

“the mighn

The main reason is the size of the
American market itself. Though the
Amencan share of the giobal ieiecotms
businass is five trmes igger than Japan's,
practicaliy zli o it is 21 home. Some 90%
of the domesiic market-is controiled by
‘American Telephone and
Tetegraphk {(*Ma Bell™}. GTE has 10% of
the American market. while ITT has tradi-
tionally sold its telephone equipment al-
most exclusiv eiv abroad. _

Until the dereguiation of the American
phone system in the wake of AT&T's 1982
consent decree, Ma Bell's manufacturing

* arm (Western Eiectric) directed its entire

- copper, optical fibres can carry three-

production effort at meeting_just the
needs of the various Bell phone compa-
nies around the countryv. It got all its
inventions and designs from the legend-
ary Bell Laboratories in New Jersey, and
neither imported nor exponed a single
transistor.

Bell Labs has been responsnble for a
blizzard of inncvations {transistor. laser,
stored-program control. optical fibres,

etc) that have driven down the real cost of

communications ‘and raised the quality
and availability of telephone service
throughout the United States. But be-
cause of AT&T's preoccupation in the past
with just the domestic market, the best of
its technology has had little direct impact

on the rest of the world. The door to

export sales was thiis left ajar for tele-
coms suppliers elsewhere—from Europe
. (Siemens, Ericsson, Thomson, GEC and
Philips), Canada (Northern Telecom ‘and

Mitel} and Japan (NEC. OL1 Fujitsu-and

Hitachi).

American firms retain their dominant
pesition in supplying switching and trans-
mission equipment. But the Japanese
have mounied a serious challenge based
on their growing expertise in transmitting,
messages on the backs of light beams.
Made out of cheap silica instead of costly

times the telephone traffic of convention-
at cables, need few repeater stations to
boast the s:gnals and send them on their
way, are immune to electrical interfer-
ence and do not corrode like metal wires.

The early American lead in fibre op-
tics, built up by Western Electric and
Coming Glass, has been chipped away by
scientists at NEC. Sumitomo and Japan's
telephone authority (NTT). Apart from
learning how to manufacture low-loss

fibres. Japuanese companies have become

suners at making the minute lasers. iight-

emiung diedes and rmunusculs receivers
use¢ for proje cnnc and caiching the
messages.

Hand in glove with fbre optics 1s the
growing tr end towards cngha! tTansmis-
siop—sending spoken oOr piciure mes-
sages coded as the ones and zeros of
computerspeak. The transmission part is
easy. but optical switching has presented
horrendous headaches and the compeu-

" 1ion here is fierce,

Kl Amesrican mdi\ﬂrs have used thetr

knownow 10 betier commercial ends. In

particuiar, digital transmission has been
used 1o speed the growth in data traffic
berween big computer svstems. especially
those owned by airiines. banks. insurance
companies and . financial institutions.
Here . the Federa! Communications Com-
mission bas taken the initiative, by free-
ing America’s telecoramunications net-

works o anvone can plug in, switch on -

and sell an information service. Other
countries—Britain and West Germany
particularlv—have been inexplicably

making life as difficult as possible for -

their own infopreneurs. -

The lesson has not been wasted on
telecommunications mandarins in Japan.
They have seen how getting the govern-
‘memt off the back of the telephone com-
panies in America has spurred a vibrant
free-for-all in *‘value-added networking™,
creating numerous jobs-in information

. services and giving local manufacturers a

headstart in carving out a piece of a brand
new high-tech business for themselves.
This new communications freedom—
even more than the changes in digital
sw1tchmg and new transmission lechnol-

Gettlng smart

oges—iv one
_bﬂn.nc ihe merger betweer computing.

of the key driving forces
office automauon and telecommumca-
tions that is beginmng 10 12K 2 place within
the United States. Last vear. computer
maker IBM absorbed Rolm. a lzading
manufacturer of digita! privatz-branch

exchanges. At the same time. lne tele- ..

phone giant, AT&T. broadened its grow-

“ing base in computing and office equip-

ment by buying 25% of Oliverti in l1aly.
The leader of the office-automation pack,
Xerox. is still suffering from 2 surfeit of
exotic technoiogy drzamed up by engi-
neering wizards ai its PA.RC laboratories in
California.

Japan has no intention of being left
behind. The government in Tokvo is
pressing on with its pian 10 privatise as

- much of its telecommunicatons services

as possibie. And whiie the big names of

the Japanese telecoms business (Fujitsu,

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

Will Japan close the technological gap

in telecoms with America? Quite possi- .

bly. But only through setting up shop in
the United ‘States. The reason concerns
one missing ingredient. now as essential
in telecoms ‘as in computing: ingenious
software. Just as Motorola and Texas -
Instruments have built semiconductor
factories in Japan to learn the secrets of
quality and cost control, Japanese firms
will have to establish telecoms plants in
the United States if they are to acquire
the necessary software skills. NEC has now
dope so—for preciselv that reason.

Manufacturing is also going high- tech threatening to turn today's dedmated
factories fuli of aulomation into relics of the past

M]crochlps compulers and te]ecoms
equipment will be to the pext quarter

century what oil. steel -and shipbuilding

were to the vears between Hiroshima and
the Yom Kippur war. More than anvthing
else, these three technologies will fuel the
engine ‘of economic growth-in countries
that learn to manage their “smart™ ma-
chinery properly. This will hasten not so
much the trend towards service jobs, but
more the revitalisation of manufacturing

lltself P

Manufac:urmg" ‘That grimy old metal-
bashing business which the more prosper-
ous have been quietly jettisoning for
better-paid office jobs in the service sec-
tor? It is true that manufacturing jobs in
all industrial countries (save Italy and
Japan) have been shed continuously since
1973, In the United States. employment

in manufactunng industry fel] 2 5%
vear toless than 20% of the civilian work-
force.

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

Manufacturing still means blE business
in anybody’s book. It currently contrib-
utes $300 billion and 20m jobs to the
American economy: about $350 billion
(at today's exchanoe rate} and 15m jobs
in Japan But manufdcmrmg is really a
matter of how vou define it. Traditional
measures based on Standard Industrial

THE ECONOMIST AUGUST 23 1986

last

e g L e A R

ke v e gl -

R FORR



A

e e

'u-.ﬂ'l"agl(‘ﬁ {"1"""\ cOonLInUE

w
L,I

impression ihal. mening anyinag
factony 18 peang the same way as smoke-
srack mdusin g"neral',\-—u* I smoke,
Yet software engineenng aione 15 an
expiosive new “manufacturing=-indusiry
tha: pareiv enters the American Treasury

Depantment’s caicuianons of growih. let
alone its wvision o:’ what ~ constitutes
industry. "Il

What is for sure is 1hat the new battle in
manufacturing competitiveness and pro-

duerivity is going 1o be fought in the fields -

»f arozess and design xechno‘;og}'. Here is
~wha: Mr Daniel Roos of Mm;a:'ndsens
Institute of Technelogy has to say:
Ower the next 23 vears. ali over the world,
semi-skilled labour—whether cheap or ex-
pensive—will rapidly give way 1o smart
machinery as the kev elemen: in ompeti-
tiveness, Neither cheap horear fabour nor

" gxpensive American jgbour i our rea

problem. Rather the challenge jizs in rapid-
Iy introducing and perfecung the new gen-
erations of design and process eguipmeni—

~and the complex social svstems that must
accompany thenr. ’

It does not require an MIT professor to

explain why convenrional manufacturing.
is limping out and new computerised
forms of design and fabrication are mus-
cling in. Using the favoured vardstick of

From smokesta‘ck L

al costs bemg in invémory, & “jusi-in-

_time™ delivery s_\_'stem_(nke the Japanese
kanban method for supplving compo-.

nents 10 moror manufaciurers) couid im-
prove the real return on investment by as
much as 15%. -

Gerning manufacturing »olumes right is
trickier. Here high technology is r_nakmg

the whole notion of the special:purpose

factory—with its automated equipment
purring smoothly along as it churns ot

productivity (return on invesiment after, millions of identical parts all made to the

discounting for the current cost of money)”

even back-of-the-enveiope calculations
show only two factors really count. Ener-
gy cosis are irrelevant. being typicaily 3-
4% of factory costs. Much the same is.
true for labour, which now accounts for
only 5-15% of tota) costs.

*The onlv significant. and controllable,
factors are material costs and production
volume™, preaches Dr Bruce Merrifield
of the American Department of Com-
merce. Thus, with roughly 309 oofmaten-

..torobots ...
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‘same high standard of precision—a Telic

of the smokestack past. The marketplace

is much more competitive today. no long-

" er accepting the 10-12 year product life

cycles needed to justify the investment of
such dedicated plants. The pace of tech-

: no]oglcal change is' demandmg that man-

The r”etbollng of Ame'rlﬂca'
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ufactured goods be replaced every four or

five years: in consumer electromcs every
two or three vears,

The Japanese factory devoted solely to
turning out 10.000 video recorders a day

_with a handful of operators is the end of
the’ line—not quite vet,

but destined
shortly to become. a magnificent anach-

ronism and epitaph to the age of mass

production. It was a brief and grimy era,
spanning just the single lifetime from
Henry Ford to Soichiro Tovoda. To take
its place, a whole new concept of manu-
facturing is being hustied out of the
laboratory and on to the faciory floor.
This is the final melding of microchips,
computers, software, sensors and tele-
coms to become in themselves the cutting
tools of manufacturing mdustry

Flexible make- -anything factories are begmnlng to sprout across America,
brmgmg back jObS that had slipped oﬁshore :

American engineers call it CiMm, Comput-
er-integrated manufacturing—huiried
into the workplace by a kind of Caesarian
section—has arrived before managers
have had a chance to find out what they

‘really want or are able to handle. The

trouble—and there have been plenty of
teething troubles—is that CIM has. a
grown-up job to do right now. To corpo-
rate America, it is the one remaining way
of usmg the country’s still considerable
clout in high technology to claw back
some of the manufacturing advantage
- Japan has gained through heavy invest-
ment, hard work and scrupulous atten-
tion to detail.

" American companies began pouring
big money into high-tech mapnufacturing
around 1980. All told, firms in the United
States spent less than 37 billion that year
on computerised automation, Today they

are'spending annually $16 billion. mostly

on more sophisticated CIM equipment. By

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

Generai Motors has spent no less than
340 billion over the past five -vears on
factories of the future. Even its suppliers
are being hooked into GM’s vast comput-
erised information net, allowing them to
swap data with the giant motor makerasa
first step towards integrating them wholly

“within its CIM environment. 1BM has been

spending $3 billion a year on computeris-
ing ifs manufacturing processes. In so
doing, it has been able to bring numerous -
jobs, previously done offshore, back inte
the United States. Pleased with the re- -
sults so far, 1BM has raised its investment
in 1M to an annual $4 billion.

The heart of a CIM plant is a flexible
manufacturing shop which can run 24
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hours 2 day. bur which 1 czpabie of peing
retcoied In minules rather than days. and
abie to turn out hundreds of differemt

‘products instead of being dedicated to-

just one iine. The differencesperween the
bes: of wraditional automatios (for exam-
pie. Tovoia's Corolia iine in Nagova) and
the best of new style Cim plants (for

exampie, General Electric’s househoid

appliance centre is Kentucky) is that the
former automates just the flow of maten-
a' through the factory. whiie the latter
automates the wota! fiow of information
needed for maneging the enmigrprise—

" from ordering the materials to paying the

wages and shipping the finished goods out
of the front-door.

The aim of CIM is not simply to reduce
the amount of direct iabour invoived in
manufatturing a product (oniv 3-13% of
the cost). The real savings come instead
from applying strict compuler and com-
munications controls to siash the amount
of waste (typically 30% of the cost)
through having up-to-the-minute infor-
mation on tool wear, while minimising
the handling, management and overhead
charges (rarely less than 40%) by know-

‘ing precisely where items are at any
* instzni during the manufacturing process.

The net resuit is that 2 CiM factory has a
much lower breakeven point than a highty
automated conventional plant, The ma-
jority of the CIM plants now onstream-in
the United States break even at half the
level of a conventional plant (typically 65-
70% of full capacity). And because it

" does not have to operate flat out from the

start to be efficient, a €M plant makes it

~ easier and cheaper to launch new prod-

ucts. That spells shorter life cvcles—and
hence more frequent (and more. attrac-
tive) mode! updates. " ‘
That would be reason enough for enter-
prising high-tech companies to invest in
CIM. But a number of American corpora-
tions are being encouraged for other,
more strategic, reasons to integrate their

‘computerised manufacturing processes. .

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

“The generals also see CIM plants—with

their rapid response and flexible, make-
anything nature—as handy standby ca-
pacity ready to- be instanuly repro-
grammed to meet the military surge of a
national emergency. Apdrt from its costly

- military stockpiles, the Pentagon has to

underwrite a good deal of redundant and
idle capacity among America's defence
contractors. That is a political luxury it

" ¢an 0o longer afford.

Pressure from other parts of W dShmE'

" ton is also helpmg to usher high- tech

P P Y

manufacturing into American factories.
To government gurus like Dr Bruce Mer-
rifield. the attraction of these flexible
manufdcmnng plants is that they are 1dea.l_

Let the daisies grow

Bureaucratic gwdance is still no match for a fer‘t:le economy where any‘thmg

can take root and ﬂower =

Who then, is better suited to llfe on the

high road of technology—America or
Japan? The answer is complicated by the
way the two industrial superpowers have
honed their separate skills in.- wholly sepa-
rate ways (table 3). American technology
is overwhelming in big systems;, software,
computing and aerospace. But nobody
can touch lapan in the process technol-
ogies that underlie conventional manu-
facturing. Amernican technology reaches
out for the unknown: Japan’s bends down
to tend the commonplace, '

The differences 'in style mirror “ the
differences in ideals that the two peoples
hold dear. The Japanese have a saying:
“The nail that stands up will be ham-
mered flat.” The Americans say: “‘Let the

"daisies grow.” So it is hardly surprising

that American technology is individualis-

Table 3; Balance of forces

. flexible manufacturing centre,

not jus! for industria; giants like General

Eiectric. Westinghouse or 18M. bu: even
more so for the lens of thousands of unv
workshops across the country Whiie Ja-
pan has two-thirds of its industria! output
within the grasp of broad-based kerrersu
manufactunng groups. Amencan indus-
ury by comrast has aiways rehied peavily

“on its 100.000 or so independent subcon-

tracting firms. In mesal working. for in-
stance, 75% of the parts ‘made in the
United States are manufactured by small
independent workshops in batches oi 50
or jess.

The Amencan Corm'nerc:e Departmcm.

sees DO antitrus! reasons why smaller
firms shouid not band together to'share a
making
spindles for washing machines one min-
ute, wheel bearings the nexi. then switch-

ing to precision tmounts for a microscope -
maker, crankshafts for diesel engines,.

microwave cavities for radar equipment,

nose-cones for missiles and so on. This

would reduce the investment risk for the

individual firms, while providing a higher -

return for the Cim plant as a whole. It
could also help rebuild much of the indus-
trial base of rustbow! America.- ,._ ..

R T

uc often erranc and a]ways aconoclasttc '
Japan s, if anything; is pragmatic, geared
primarily to problem-solving and hustied
along by a herd-instinct.

To date, Japan's high-tech success has
been almost exctuswel) with develop-
ments that were predictable—like pack-
ing more and more circuits into dynamic
RAM chips, or making video recorders

‘smarter and smaller. This is a result of

having 10tal masiery of the process tech-
nologies. While all the basic break-

- throughs for making semiconductors—

eiectron beam lithography, ion implanta-
tion. plasma etching. etc—came from the
United States, Japanese firms improved
the ideas step by step until their equip-
ment was a match for an\thma made
abroad. -

By carrymg out developmem commu-r

e el

Japanese strengths

Applied research and development
Incremental improvements
Commercial applications

Process and productlon technology
Components

Hardware -~

Predictable !echnologtes

Quality control

Miniaturisation

Standardised, mass volume

American strengths
Basic research - -
Breakthroughs and inventions
Military applications . -
New product design . -
.... Systemsintegration - :
o oftware . - o
Less predictable 1echnolog|es
New functionalities '
New architecturaf de&gns
Custornisation

o e it M.

l'.““

Source "The Postive Sum Sirategy . Natonal Academy Fress, Washmgron OC, 1386
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nerementa’ stzms finstesd
urn
anese firms

nave néer abis 10 homrars
with & bdTTags of new mc>.3-= z o’l~=r=r-ﬁ vet
neties  vaiue. ouallty  and “Tehizbiin.
americen firms. v coptrast. heve tradi-
nonally maas cosmetic improvemsnis ev-
erv few vears, and then brougnt out
compiete modei overhauis once = decade
or so. That has made their products look
long in the tooth. ther suddenly change
dramatically—often for (r*.i': worss wiiis
dgesign bugs and m'oaucuon wrinkies are
sorted out. .

American Iechnolon\ ngc also tenﬂed
to be gearzd for use mamh a1 home {for
exampie. teiephone svstem§ motor cars]
With 11s smalier domestic market. Jupa-

nese technotogy has been fOfcej i took

farther afield. The Sw.nford economst.
Mr Daniel Okimoto. manesl ihe point that
thoughi Japanese firms have excelied at
technoioges tied ciosely 1o commodities
with huge export marketc (fo. exampie,
iermssuon -con-
trol for motor cars, opmq coatings for
camera lenses). lately they have begun 1o
do well in technologies for domestic use
too. Some exampies include gamma in-
terferon and Imerieukin 11 in pharmaceu-
ticals. digital switching and transmission
in teiecommunications. And with their
breakthroughs in gallium arsenide semi-
conductors, optoelectrOnlg:s supercera-
mics and composite materials, the Japa-
‘nese have shown themselves selectively

capable of innovating at the frontier of

knowledge as well as anvone e

On the whole, however, Japanese firms
have been less successful?with technol-
ogies ‘that are inherently jcomplex, not
particularly predictable and dependent
upon ideas springing from deIC research.
Making jet engines is one such technol-
ogy. Designing air-traffic- conirol radars
is another. Developing computer -aided

design and manufacturing systems is a’

third. And despite MITL's [“targeting”™ of

‘lasers as a technology to be conquered,

little progress has been made here to
date—because not enough;basic research

has been done in the necessary branch of

physics. . |

Such incidents peint to: seridus prob-
lems in Japan's educational system.
While Japanese youngsters out-perform
western school children in!all meaningful
tests of mathematics and! science, their
training stresses rote learning rather than

critical analysm and creative synthesis. At .

university, their skilis in problem -solving
are enhanced at the expense of their
abilities to conceptualise. ;

As faculty members, Japanese academ-
ics are civil servants unable to fraternise

as paid consultants in industry during the |
summer vacation. So Japan has none of
’ . i . .
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custamers

the ecross-fersiizanias berwesn pasic Te-
search and Sommercia’ deyvelopment thal
charactenses MIT and Route 12&. Stan-
ford and Silicon Vailey and a hundred
Ofn-‘-'r campuses across Amenca. Aiso,

cause a&il e ieading universities in
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lapan are s:atﬂ-owned and run nigidiv by
& conservauve central bureaucracy, 1t is
difficuls 1o aliocate granis (by peer-re-
view ) to the mos: deserving r*search:rs
ratner than the most senior.

‘In the days when Japan couid storm the

economy of do-it-vourselfers pushing ~
hamburger carts: pain: brushes and iflicit
drugs. Above the conventionai econo-
my. a star-spangied weaith launcher hift-
ed oif three or four vears ago—to take
advaniage of the souring power and
plummeting cost ‘of microchips. the
breakur of the geriatric telephone mo-
nopoly. the chimera of Prestdent Reas
can's spacz shieid and. above all. the
technoiegical coilision of computing,
communications and office aulomation.
Meet America’s exciiing new - airborne
economy.

The first thing to understand is that
nobody is guite surz how well even
America’s conventlional economy is per-

. forming. let aione its underground or
overground components, The only items
reported properly seem to be imports
and unemplovment. The trouble is that
the economy is changing so fast—from
oid-fangled businesses based on metal
bashing and carting things around to
new- fanoled ones that massage, transmit
and memorise scraps of information.
What is for sure, the leading economic
indicators—those -
that send shockwaves around the world's

sectors within the United States.
Because the statistics have not kept

becoming internationalised, computer-
ised and more service-oriented, the pic-
ture the statisticians paint depicts an
economic landscape of a decade or two
ago. Here are some examples of laoglng
statistical response;
° Compames are classified by industrial
seCtoTs using defmmoras last, updaled in
197" -

® Twenty years after compulers swept
manual accounting into the dustbin, the
first price index for computers has just
been introduced—and is stifl incom-
plete. Where America’s computing costs
have been assumed to be fixed. hence-
forth they will be deemed to fall (as they
have actuailly been doing) by at least
14% a year—adding nearly 1% to GNP,
@ An archaic processing system for log-
ging foreign irade, confronted with a
90% increase in imports over the past
decade, is ignoring America’s growth in
foreign sales. A significant proportion
{some say 15-20%) of American exports
now goes unreporied.
® Measures of family income, designed
in an age when welfare was a dirty word,
omit non-cash components such as com-

Lift-off fo_r the airborne economy

Forget about America’s uriderground

_parument of Agriculture). As such, they

timely as the experts would like, .

‘monthly headlines

financial markets—seriously underesti-
mate some of the most important growth

pace with the way American business is -

pany fringe benefits for profess:ondls
(pension rights. deferred income plans.
health and Lz insurance. eto) and in-
kind government eesssiance for the poor
{fooa stamps, rear subsidizs. etc).

® Poverty is still defined by consump-
tion patterns of the mid- 19505, when a
family of three spem a third of its income
on food. The same food basket today

costs a fifth the eaunalent family’s
income.
Don’t snigger. Despne budgetary

cuts, the American. s1atistical system is .
still one of the best'in the world. Its only
real weakness is lha’t————emplmmem fig-
ures aside-—the statistics used for deter-
mining,. say, GNP or growth 1end to be by-
products of non- man_snc.:] agencies (such
as the Iniesrnal Revenue Service, the
Customs Service. Medicare and the De-

are far from being as clean. complete or

Consider some  recent anomalies
caused by the quickening pace of techno-
logical change. With 70% of Americans
being employed in; the service secior,
you might be tempted to categorise the
United States as essentially a service-
based economy, It is. But you would not
think so from the Standard Industrial
Classification (siC) used in generating
the input-output tables for measuring
GNp. This has 140 three-digit codes for
manufacturing firms, only 66 for ser-
vices., Moreover, since the siC sysiem
was last revised in 1972, whole new
business activines {for example, video
rental, computer retailing, software re-
tailing, discount broking. factory-owned
retail outlets) have sprung up, while
others have withered away,

Nuts and bolts. for instagee. are in an
SIC category all of their own, employing a
grand 1otal of fust 46.000 people. Enve-
lope makers. again with their own sSic
category, provide fewer than 25; 000
jobs. Yet one siCicode in the service
sector alone, general medical and surgi-
cal hospitals, now covers some 2.3m
people. Lots of high-tech service busi-
nesses—including computer stores and
software publishers “and manufactur-
ers—do not even qualify for their own
sIC codes yet. : .

There is no reason why ali sic catego-
ries should be the same size. But the
imbalance exaggerates the importance of
traditional manufacturing at the expense
of services in the ‘American economy.
Above all, it allows whole sections of
America'’s ,boommg high-tech economy
to go unreported.
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A plimpse or 1wo ar the futuge wili dispel
any doudrs about Yankes ingenunty as it
propes e iimits of 10morrow’s technol-
“ogy. First. to Silicon Valiey where Mr
Alap Kay, refugee from such technologi-
cal hotbeds as DaRpa, Stanford. Xerox
PaRC and Atari, 15 nouada)s VISiOnary-
ai-large at A.zvple Computer. Building on
the jearning theories of John Dewey “and
Jean Piaget. Mr Kav is trvmg 10 creatz a
“juntasy zmpiifier”—e computer with
enough powag lo outrace the users

Joads Of referance material. and enounh

desire for expioring fantasies with his
innate ability to learn from experiment.
The concept. caled ~Dynabook™,
combines the seductive power of both a
video gume and a graffiti artist’s spray-
can with the cultural resources of a
library. museum, art galiery and concert
hall combined. Difficult to make? You
bet, especially if the whole gizmo has to
fit in a package no bigger than a notepad
and be cheap enough for every schoolkid
10 OWINL < i e - )
Smallzalk is the computer language Mr

‘Back to the future

senses. enoughe-memory 10 store jidrary

clever software to couple man's natural

- T
Kav k-aa developed to aliow  kids 10
comverse with the fantasy ampiifier. The
resi of the ingredients are al! 12cnmologi-
cally imaginable, just prohibiuvely ex-
pensive and unwieldy for the time being.
But a decade ago the first personal:
computer was just being built at consid:
erabiz expense. Its functional eguivalen:
todav costs less than $50. Suii-oniv i his
mid-40s. Mr Kay has.ample time tc put e
Dwvnabook tn the hands of miiiions of
voungsters with open minds and z sense
of wonder siill iniact. .

Nexit. mees Mr Ted Nelson. gadfly,
prophet and self-confessed compuier
crackpot, with .a lifesime's absession
wrapped up in an enormous program
‘calied ({afier Coleridge’s uniinished

poem} Xanadu. Boon or boondoggle,

nobody is quite sure. But the gianl piece
of software for steering one’s own
thought processes (including alternative
paths, mental backtracks and intellectual
leaps) is hardly lacking in ambition or
vision.

Conceived onc'mall\. b\

Mr Nelson |

while a student at Harvard as simply a _ -

note-keeping program for preserving his

‘sonnets o songs—-and pul it Into Aana-

fury is out.

every thought. XNanadu has evolved into
2 10ial blerary process: creatng iaeas:
organising the thoughts. with traces
showing backiracks. alternative v2rsioas
and jumps IC Crose-reierencec OOCU-
menis: manipuiatng the ex:: publisiing
the resuits; ana logging a share of the.s.
rovalties 1o every other author citad.

Every document in Xanadu's database
has links to its intellectual antecedents
ané to olhers covering reiated tonics.
The linked references work iike fooi-
noies. excsp: 1hat Nanadu offers ap
elecrromc window™ through which they
can be accessed thers and then. Because
the whole process works in a non-se-
quential way. the inventor calls the out-
put “hvpertext™, - '

Mr Nelson looks forward to the day
when anvbody can create what he or she
wants—irom recipes to rescarch papers,

du’s database and quote or citz anybody
else. Royalties and sub-royvaliies. moni-
tored automaticdlly by the host comput-
er, would.be paid according to the
amount of time a user was on-line and
reading a specific document. It sounds
pretty wild at the moment, but hvpertext
could be commonplace before 1he cen-

e e

industrial heights with foreign licences,
_homegrown develapment and production

excellence, the inadequacies of'its educa-
tional system. and academic research

- hardly mattered. But such shortcomings

are becommg mcreasmgiy a problem as

" high-tech competition intensifies. i =

Nor can Japan call on its little firms to
provide the invigorating fillip of innova-
tion such enterprises provide in the Unit-
ed States. And with their lifetime employ-
ment practices, Japan's big technology-
based corporations rarely get-a chance 10
attract high-flying talent from outside.
Technological diffusion between small
firms and large corporations, and be-
tween companies generally as engineers
swap jobs, is one-of the more invigorating
forces for innovation in the United States.

Nor. also. is there an adequate way in

Japan for financing risky innovation out- -

m——
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side the big corporanons Smce 1978
American equity’markeéts have raised $8

billion for start-ups in -electronics alone .

-and a further $3.3 billion for new biotech
companies. Over the same period, Ja-
pan’s venture-capital investments in high-
tech have totalled just $100m.

Lacking all these things. the Japanese
have sought a substitute. This is one of
the main reasons for MITI's special em-
phasis on collaborative research pro-
jects—as in VLS! or fifth-generation com-
puters. To Mr Gary Saxonheouse of the
University of Michigan, Japan's lauded
industrial policies are littte more than a

substitute for the ingredients that Ameri- -

can companies enjoy from their \1brant
capital and labour markets. . e

~ As for MITI's infamous mdustna} tar-
geting, many Japanese (as well as foreign-
ers) have long doubted its effectiveness
"and believe it is now wholly inappropriate
anyway. All technologies have started
moving simply too fast t6 wait upon the
whim of bickering bureaucrats. Itis not as
though Japanese civil servants have
shown themselves any better at picking
-industrial winners than officials else-
where; and none has bettered the invisi-
bie hand of the marketplace.

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

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

This spel]s an end to the traditional
low-risk. low-cost approach that Japanese
companies have used so successfully to
date—coming in second with massive vol-
ume and forward prices after others have
primed the market. Henceforth, Japa-

nese firms are going to have to take the,
" same technological risks—and pav the

same financial penallies—as everyone
clse. And that puts the advantage decid-
edly on the side of Yankee ingenuily
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Robert H. Goldberg

‘ aily better for patients and costs,less
in the long run than, the kind of Ba
" reaucratic cost confainment strafef'

_lieves are medically necessary.
Staridard cost containment {pracﬂ ;
" tice these days is to substitufe old:

- rushing te adopt formularies—a }i

FalSe p" .08
Ec()nOmY,.

On Drugs

The debate in. Congress over pre‘- .

scription drugs has focused largely
on cost-saving issues: coverage; e

" pays and competition. But more; u‘n—

portant questions have heen ovér-:

looked: Will the new drug coverage -

pay for the best medicines avaﬂablé'

" to seniors, and what will happen 16

the overall Medicare budget 1f it
does? :

(mcludmg the newest medxcmes) is,
in' conflict with the imperative tQ‘
rein in Medicare spending. Evel;ygne*‘
seems to assume that any coverpgeu

@

plan that pays for the newest fnedi‘.'_ .
. cines will break the bank. This ads

sumption is badly flawed, Years't Te-

search md;cate that using r;ewer, .
. drugs and allovnng doctorg: ;to
~ choose and mix the medicines; thag;

are right for their patients is gene

gies Congress is contemplatmg,
Both seniors and . Medicare's ultk}

. mate financial solvency would be bet-i
. ter served if Congress stopped try‘in_g
. -to reduce the Medicare drug budget,
- through the use of restrictive fdrmu—
laries and generic substifution, and :
. instead adopted a policy of gelm-

bursing for the drugs a physician héw

medicines for new, or to allowh Pass
tients to “fail” on cheap drugs before;
trying a “higher-priced one. Prs,va’;e»
insurers and state governments ar%

lig

43

of preferred drugs that forcaé 2
tients to pay more out of pocket" di‘*
the newer, more expensive dfu s@‘

: Notably, both the House and Sefiate
. ‘prescription drug bills would strong-
+ Ty encourage the use of genenc med1

cations.

e
3

’ dnvmg up total costs in the end, .

The perceived wisdom underIymg :
‘congressional debate has been that:
giving physicians freedom to choose; *

- the best medicines for their pahents;

. cost more to treéat than those

A

TTWIEH That O DAty el witte tay -

the unintended consequence of mak-
ing people feel worse, not better‘

‘And sick patients who can’t getsfthe

drugs they need are forced to
other paris of the health care syg m,,_

“Take, for example, the appro aéfi’
used by the Department of Veterins!’

 Affairs to contain drug costs. THEVAY

irnplemented a policy that requires
schizophrenics to “fail first” ofithe,
chieapet drug before being alloweidto,

age the one that works. This pohcyh .
_was developed not in responge tou

published guidelines or best Drac,
tices or to the needs of mdxq,dual

“veterans but jn an effort to cut drug'

‘costs. But “failfirst” was fourldto>
drive up the total treatment costs of!

‘ people who needed riot the chéipbsty

medicine but the one that wasﬁmght

for them. o
Similarly, a small study of ther VA's, s

- efforts to switch patients to .»ﬂ;

cheapest. ulcer drugs found that pa-
tients who “failed” were smkex;,and

were able to stay on their more
pensive medicine,

These. findings have been: z‘ep
cated in studies focusing on sefitrs.;

* A 1996 study of 13,000 patients ifrgm, ‘

"gix HMOs conducted by Dr. Susasy:
.Horn found that tfé more restr;lcuve
‘the limits on drugs; the’ more: pa~
tients used other, more expegswe

- services such as emergency. m?ms

hospitals and doctor visits. Horn's!
research also shows that lllmtl{l' it
cess to new drugs simply beciiise!

. they aré new drives-up total'Bosts:

and increases .sickness, ‘whilg:+in-

. creasing access to new drugs does
exactly ‘the opposite, When she -
- looked at the relationship between.

use of new drugs and total spending .
on specific ilinesses, she found that a
10 percent increase in use of the

newest asthma medications was as- o
" sociated with a $72.31 decrease . ;&

. overall annual drug costs per patie
and a 1 percent decrease in ddctds
visits per patient. Meanwmle, grea'h-
“er use of older -asthma technolo
was associated with a $41. 597 n-
crease in total drug costs and aboﬁt»@

" 1 percent increase in office visifs.

- the future. _ N

prescription drugs than we do. put,
at the same time they .are sub-'
stituting cheaper medicines and ré—
stricting access to newer ones at PHE
accelerating pace. The 1mpac£ hag:

“been twofold: increasing ratés-efs

suboptimal care for chronic illiess-
es, which translate into more hospi:
talization and doctor visits for; thesc
diseases, and a decline in discgvery

" ‘of new drugs as the “market” for new"

medicines evaporates. Amencans

~ can avoid this fate by giving semors

and doctors in Medicare more fret -
dom and more dollars to spend on:
the best medicines for them now'ang¥
the next generation of med1cmes ui’

2

The writer is director of the . N
Manhattan Institute’s Cmterfm’
Medical Progress.
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" By JACK ANDERSON

. WASHINGTON -~ Two in-
. _ﬂuential Texas Democrats, -
" gilver-haired Sen.
- Bentson and silver-tongued

trade troubleshooter Bob
Birauss,

Lioyd

were arguing
recently about the

* multibillion-dollar licking

American businessmen are

. taking from their Japanese
- eounterparts.

The senator, concerned for

- his cattle-raising con-
© stituents,.
-Strauss that the Carter ad-.

complained fo

ministration was. letting the
Japanese get - away with

- .murderous tariffs on

American beef. This -has

" pushed the price of sirlein

steak as high as $4% a pound

i Japan. The current frade
. .negotiations, said Strauss a. -
- bit defensively, “‘are a step

inthe right direction and I'm

oot going. to say any more’
-thanthat.”
"' 'The normally m1ld-
mannered Bentsen was mov--
ed to sarcasm by Strauss' -
- “claim. The slight increase in
« the shipments of American-
- beef to Japan Benston sa;d .

W /Jﬂ/ o

merely means  that the. '

Japanese. have increased
their per-capita beef con-

sumption from “‘a thin patly

toa quarter-pounder.”

" The Texas senator' s.
" disgust reflects a growing

concern in Congress that the

- Japanese are winning their
" biggest victory over -the

United States' since Pearl
. Harhor.

While the Japanese

. government’s protectionist
palicies put the cost of im-
“perted oranges at a dollar-

each -and push American

_beef toward the price range .

of caviar, Japanese
manufacturers have no {rou-

ble undercutting American -
automobile: and television
- makersinthiscountry. - -
We now .import $11.6 -
“billion more in goods from

Japan than we export in a
year, a situation-that costs

‘thousands of American jobs;
- adds fuel ‘to inflation and
“drives . the dollar’s value

down. A corfidentidl memso

“prepared by the staff of the

‘congrecdional Joint
- Economic Committee  pin-

‘

- il W i

i Wage and
. suund hold price in-

-~ . ANDERSON

" points the cause as far as
trade with Japan is concern-

“Japanese barrierstoU.S. -~

" exports is one case where
there is -more fire than.
--smoke,” - the memo states,
The committee staff sug- -
gests that an upcoming con- -
-gresgional investigation may ;.
prove to he so “inflam- .-
matory” that it may “fuel
the growing mood of protec-' .
. fionism in the country and
: the Cﬁngress n

_;,;—lJapanese government’
‘grain- buying agency
charves buyers of unported_
grair: 'twice the actual im-

port price, while American .

'-cigarettes receive a 500 per-

cent markup. - :
“And - while Datsun and

" ‘Toyota are treated just like
- any other auto makers in the
. United -Sfates, American
_ manufacturers run ‘into all. "
.. sorts of difficulties trying to .
"~ gell their cars in Japan,

Two years ago, the secret

- -report’ notes, American
-~ firms scored- a miajor pro-
- +.duction breakthrough. of
' phosphate fertilizers, widely”
:-used - in  Japan, But the -

Japanese Ministry ‘of Inter-

“mformaﬂy

f with Japan

- Already worried aboiit bad
- publicity in this country, the -

*.Japanese have hired dozens

- pational Trade and. Invest-
“ment began,
" asking major Japanese

customers to buy-
Japanese,”’ -thei report

_states. The U.S. ﬁrms subse-

quently lost about 30 percent'-‘

. of their businessin'Japan,

. The Japanese set tariffs ori'

‘high-technology priducts at
7" triple the rates eharged by
. -~ ‘other -free-trading . nations,
" while encouraging:their own
‘;manufacturers to -organize -
monopolistic ~cariels for-

research and production of .
this badly needet‘ eqmp—
,ment. Sl e

- reporters;

“of high-powered ‘agents, in-
" cluding former CIA Director |

William Colby, to help in-

fluence public .opinion in
hopes that nothing will be
done to bring the one-sided -
- profitecringfoanend. . -
. The Japanese aren’t
overlooking the American:
- media, either. Costly junkets -

and oiher freebies: are ar-

ranged -for American
.newsmen : who -

might he expecled to write

“favorable stories are given -
~'red-carpet treatment, while -
- 'those who might be crltical N
find it hard to'get mter\news :
.with top officials, :
" One - veteran correspon- .
dent told our associates Jack -
. Mitehell and Les Whitten"

that some American

~reporters in Japan are ac-
tually getting: ‘payoffs from
 the Japanese:government in-
return for - sympathetxc

. stories, * wheg pr

_ them fromt;:
“Furtherm
tifid advise

ph‘c_atﬁ cHE
restdur in
(ppm
. moniter av
'lmlk of cat

followed, the hum....
" miniseule. This would

of the herbicide, EPA

" with the chemical’s ¢

‘propefties, withoat w

" growgrs would suffer.

losstqbepassedon’ "
Ma yenvn'onmr

by EPA's defens -,

‘Theyjnote that 2. -

- carcfnogenic- (-

hasyettohee
against such "

“comjprise on, -

chémicals tl‘

for & Be!




o B L E P T Eapnee T R A B TR A R

o Eeﬁa@eemﬁe

The feeﬁmg @mdeﬂmes

The Carter Admmmtret]on may maintain a brave face

_in public, but in its strategy sessions it should recognize

the fact that its wage-price guidelines program is

coming to pieces. It would be better for the Administra-

tion to write off the whole unfortunate experiment as a

. failure than to try to keep up the pretense of eﬁ'ectlve—
- ness,

The guidelines, of course, have never been more than
window dressing. The real hope of stepping irnfiation
lies in fiscal and monetary discipline—in a shrinking
federal deficit and strict limits on the growth of money
supply. But. even as window dressing, the wage-price

. control program has lost conviction. The breathtaking
_rizse of 1.8% in wholesale prices in January inevitably
- will work through the chain and emerge ag double-digit
inflation at the consumer level. The big unijons that will

negotiate major agreements this year—the Rubber|.

Workers and the Teamsters, for instance— will want to
make up for what inflation has cest them before they
begin talking about the 7% Taises the guldehnes
prescribe {page 22}, :

‘At -this point, the Admlmstratlon will be under

mounting pressure to do one of two things: Either make
~ the controls compulsory or relax the wage guideline to .
permit increases that match the rate of inflation. The‘_ :

President should firmly reject both choices.

Mandatory controls do not work for more than a
short time. They can check the wage-price spiral brief-
ly, but in doing so they create distortions in the market
and continuing misalloeations of resources: The result is

shortages, black markets, and eventually, an mﬂa’uon— '

“ary explosion;

. Bending the guidelines to accommodate higher wage
1ncreases would make the control apparatus part of the
inflation process. 1t would give the Administration’s

blessing to wage increases that are bound to keep the

wage-price gpiral gpinning.-

" Before taking either step, the Admlmstratmn should

acknowledge that the control program.is one more

failure 1n t‘ne long history of attémpts to stop inflation
. by deali 1ng w1th eymptoms rather than causes.

Jeees‘a s money meohme

Japan has been an eager partlclpant in the ﬁve years of
negotiations among the world’s major trading nations

. agreements. But now that the negotiators are nearly

Japanese are still trying to exclude key government
agencies from the new rules. .

Perhaps the most erucial test.of Japan’s good faith in
these negotiations will be whether or not it agrees to
allow fres international bidding. on purchases by

rotighly 140 other Japanese government-centrolled

o comies 1o about helf the sme of the Japanese govern-

108 eu;mess WEEK: Marchs 19/9 C

‘that finally have produced a package of liberalizing -

ready to bring their codes home for ratification, the .

Nippon Teiegraph & Telephone Public Corp. and by,

corporations, The combined budget of these operations_.

. ment 8 total natlonal budget of $170 bllhon NTT alone"l v

controls directly and indirectly about $2 billion Worth of -
procurement. .

The agreement ealls for open mternational bldding_
procedures in. government procurement. But, says
Japan it has not yet been determmed that NTT 5 buying
falls in that category.

This is just one more example of the way Japan has |

used interrelated companies and nontariff barriers to

shut its markets to imports. U. 8, producers whe have. - -
tried to sell in Japan have encountered taxes, testing °

requirements, licensing, and a wide variety of other

regulations that shut the door to U.S. goods. Mean- |

while, Japan runs enormous trade surpluses that have .
been ore of the reasons for the decline of the dollar.

" NTT has always followed a rigid. “buy Japanese”
policy. Recently, a subecommittee of the House Ways &

Means Committee singled out the company as a fla-:

grant example. NTT, the subcommittee remarked, “does

not "appear to. have any awareness of the mcredibly{ '

serious trade problems between our two nations or that

NTT procurement policies are one of the sorest points in. .
“our bilateral trade. . .-.” This is an 1ssue on thch the '

U.s. should make no’ concessmns

Chgeeen Lﬁttﬂe eeye

The Energy Dept. that Secretary James. Schlesmger'
has built seems to believe that the way to solve a.

probiem is to dramatize it. Predictably, its reaction to . .
-the relatively smal] shortfall in oil- suppiies c'aused by

the Iranian revolution, was to talk of an 011 crlsm and 3

forecast gasiess Sundays : S
- Doomsday forecasting is a good way to get: attentlcn e
as Chicken Little demonstrated when he declared that =~ °
the sky was falling. But a Cabinet officer who demands - -

attention should be prepared to make constructive use

of it, and Schlesinger’s thlnkmg apparently dld not Co

extend that far,

And so the net effect of the dramatlcs was to start a

modest wave of hoarding. So far, it has not had serious

effects on supplies because not many eénsuiners seeiti to ©

take Schlesinger seriously. But with enough encourage- .. &

ment from the Energy Dept., it could become a panic... =+ -
Actually, the loss of Iran’s production is not compa- | -

rable to the 1973 embargo, although Schlesinger does .

‘not seem 1o see a difference: The 1978 catoff was abrupt :

and deep. It was accompanied by a quadluphng in-
prices, 4 v1olenmv disruptive move, ‘
The Iranian shortage is troublesome mainly becatise

: the- U. S. did not let domestic prices adjust to the new

world price. The easiest response to Iran’s shutdown
would be 1o let the open market determine the price, but
the U. 8. cannot do this now, because the switch froma =~ -
controlled price to a free price would be too mﬂatlonary S
for the economy to take at this time. R

There are things the Energy Dept. coﬁld be’ domg—-— ' =

such as shlftmg consumers from oil to natural gas and
encouraging the development of small increments of -

. naw supply. It should be domg them mstead of crymg L
. havoc S -
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UW-Madison Doles Out Dubious Degrees
by Charlie Van Hise 8:00am Thu May 16 '02 (Modlﬂed on 9:34pm Wed Aug 21

: 02y
independent QEENTEHPLEEES
medla cenptar ' : : 1
' ‘ UW-Madison's 2002 graduation ceremony
includes two rather dubious honorary
degree awards to apologists for university
privatization and corporate globalization.

While many students, friends, and relatives should be justifiably
proud of the diplomas they will be lining up to receive this coming
graduation weekend, there are a few more dubious degrees being
~ doled out by UW-Madison, as well.

Many may recall that last year's ceremony was marred by the
keynote speech of Charlene Barshefsky, former. U.S. Trade

Representative under Pres. Clinton and chief apologist for such
‘Add your.event for the  undemocratic free trade regimes as the World Trade Organization
greater Madison area  (WTQ). Even as she gave another tired university-sanctioned plea
and around Wisconsin  for everyone to just jump on the corporate globalization
bandwagon, UW graduates were facing a harsh economic future
About with unprecedented downsizing, slashed benefit packages and

%ﬁ%ﬁﬁﬁ blatant union busting statewide. Thanks to NAFTA alone,
_ SR Wisconsin has lost over 19,000 jobs since 1994 as companies
: SEARCH . shut down and relocated elsewhere in this race to the bottom.

This year UW-Madison has once again found it fit to honor not

one — but two - technocratic architects of university privatization

_ - and corporate globalization. Among those receiving special

search: honorary degrees on Fri. May 17th at 5:30 pm in the Koh! Center

| ' | {  are Norman J. Latker and David S. Ruder.

(teave blank if you wish to
- browse all entries)

select medium:

any medium

Mr. Latker is probably most infamous for his role in crafting the
Bayh-Dohl Act. Passed in 1980, this federal legislation allows
universities to patent and then sell-off the results of public

research to private interests. UW-Madison now ranks among the
top ten in terms of royalty income, exceeding $20+ million per

Madison Area Media

year. UW has also become rather fond of boasting about its

Resources: numerous spin-off corporations — such as Middleton-based Gala
: : Designs where geneticaily engineered dairy cows are being
; WORT-FM . ) o
| Listener supported community  1orced to crank out pharmaceutical products in their milk. A recent
: radio - 89.9 FM

http://madison.indymedia.org/front.php3?article_id=4842&group=webcast

survey of U.S. industrial patents found that over 73% were largely

e

9/3/2002
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- Madison's truly independent
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Union Labor News
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Madison

The Progressive

Madison-based monthly
magazine. "A journalistic
voice for peace and social

justice at home and abroad"

Prolefeed Studios
Independent documentary fim
clearinghouse and organizer

of Electric Eye Cinema ‘

PR Watch

Helping the public recognize
manipulative and misleading
PR practices. A must-read

muckraker

Forest Conservation

Portal
Nexus of information
dedicated to the "age of

ecological restoration”

Rainbow Bookstore
Cooperative

A source for left-leaning
literature ’
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A locally produced comic strip
lampooening the affluent

American lifestyte

System P
Undrrground Radio!

1 John Nichols on
Indymedia

£
N LA

'Acquisitions," “Intellectual Property,” and “What to do when the
- the global capital markets, Mr. Ruder is greasing palms for the

'remodeled ‘aircraft hanger” on Bascom Hall.

" behavior - maybe a delicious pie in the face?

‘Madison Doles Out Dubious Degrees, May 16, 2002). it was ¢

derived from work done at taxpayer expense at institutions like
UW-Madison. Corporations get their own federal tax breaks — to
the tune of $2+ billion per year - for giving kick-backs in the form
of research “donations” to the same universities from which they
later leverage lucrative results. One sure hopes Mr.Latker has
gotten his fair share of the cream off the top of all this publlc
largesse over the years.

As for Mr. Ruder, he's working diligently to tweak the legal
standards in favor of U.8. corporations in the era of cutthroat
global competition. He was chair of the Security and Exchange
Commission under Reagan/Bush from 1987-1989 when the SEC
ran interference on behalf of U.S. corporations facing domestic
pressure for propping up the South African apartheid regime and
other heinous dictatorships. Ruder has since moved onto
become a law prof. at Northwestern and president of the
Corporate Counsel Center. In case any budding profiteers want to
capture pearls of wisdom straight from his lips, they should ante
up $850 each to attend the 40th Annual Corporate Counsel
Institute. The two day session includes several workshops
addressing such vexing corporate issues as: “Mergers and

Press Calls.” When not greasing the skids for private interests in

UW Law School, having raised $6.6.million for the new!y

Mr. Latker and Mr. Ruder deﬁnite!y deserve some sort of
recognition for enabling such amazingly irresponsible mercenaty

add vour own comments

Can Van Hise bake pies as well as facts?
by Richard Latker 9:34pm Wed Aug 21 ‘02
address: Lot 1, DD228, Fei Ngo Shan, Hong Kong pristine@asia.com

Dear Indymedia:

I've only now come across your May 16, 2002 article "UW-
Madison Doles Out Dubious Degrees.” | know it's rather late for a
reply. Still, the writer did have it wrong, and I'd apprecnate the

chance to set the record straight. -

Thanks & regards,
Richard Latker

+4++ bt R R R R
| share Charlie Van Hise's suspicion of the 1980 Bayh-Dole A
of which my father, Norman Latker, was a key architect (UW-

t,

F

http://madiSon.indymedia.org/front.php3?article_id:4842&group=webéast ' 9/3/2002
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fundamental rightward shift in intellectual prop.erty policy that,

ultimately served to bolster corporate control over academia anc
erode research independence at state universities. The issue he

prompted spirited disagreements between my father and | for
many years.

Accusing my father of “amazingly irresponsible mercenary
behavior” is quite ridiculous, however. And assuming that he ha
“gotten his fair share of the cream off the top”, would be just pla
wrong. What he did get was *fired*. His boss at the time--
Secretary of Health, Education and Welfare (HEW) Joseph
Califano—was a bitter opponent of the bill. Mr. Califano wasted

étge?:_ofS'

S

o

n

no

time in terminating my father’'s employment once it became clear

that the latter was the inteliectual force behind the legislation.
While he became something of a Republican cause celebre, it
was quite some time before my father was once again gainfully
employed. Our family lived on government severance pay and,
when that ran out, my mother's modest salary as government
biclogical scientist. :

Just before the bill came to a vote in 1980, Califano himself wa
fired by President Jimmy Carter, and my father reinstated for a
time. But he was never employed or compensated by the giant
agro-chém and pharmaceutical corporations that so vasﬂy
benefited from his efforts, While my father has received a

o

handsome collection of awards and certificates over the years for

his efforts on Bayh-Dole, he has never shared in the corporate
spoils. No kickbacks, no stock options and no briefcases full of
cash.

What had motivated my father, then a civil-servant patent attorh
in HEW, to assist Senators Birch Bayh (D) and Robert Dole (R})
redrafting the country’s patent legislation was not a desire fo
empower Monsanto or Genentech. it was a libertarian-inspired

ey
in

frustration that medical advances developed in universities were

not finding their way to market, due to federal government
lethargy in disseminating the intellectual property it controlled.

HEW was sitting on a mound of unutilised advances in drugs and

medical technology that it “owned” by virtue of the fact that fede
funds had supported a portion of the initial research. Senator
Bayh, one of the country’s more liberal legislators at the time,
personal reasons 10 move the bill through congress: his wife wa
dying of cancer. He stated pubiicly that the sluggish
pharmaceutical development pipeline had reduced treatment
options for her.

Both Senator Bayh and my father believed that they were
empowering universities—not corporations—by giving them

ral

had

s

9/3/2002




IndyMegdia Center - webcast news -

“Latin America

india
mumbai
West Asia

israel
alestine

T

United States
arizona
atlanta

austin
baltimore
boston

buffalo

central florida

milwaukee
minneagpolis/st. paul
ew jerse
new mexico
ew vork capitol
north carolina
nyc
philadelphia

portland
richmond

rochester

rocky mountain
san_diego

gan francisco bay area
santa cruz, ca

seattle

st louis
urbana-champaign
utah

yvermont

i

http://madison.indymedialorg/front.php3?article_id=4842&groupéwebcast

..alienated core academic supporters at:UW-Madison with his

- Page 4 of 5

commercial control over the innovations they developed. An
obvious majority of research scholars at the time supported the
bill, too. Few envisioned how corporations wouid use the new
legislation to leverage control over academic research in public
institutions. Nor did they really appreciate the deleterious effect
the bill would have on American agriculture.

My father, who voted for Nader in 2000, nowadays spends his
time picking hopeless fights with nasty suburban property

 developers. He might even enjoy the pie in the face you prescribe

for him, if it tasted good and was delivered in a spirit of democragtic
debate. He takes attacks on his poiitical legacy in good cheer. But
to demonize him as a greed-driven “mercenary” when you are not
acquainted with the facts is mean-spirited, and undermines the
credibility of your argument. -

Richard Latker : ' -
(former state secretary of the Wisconsin Labor-Farm Party, a
convenor of the UW-Greens in 1987, and occassional ali-night
production editor at the Madison Insurgent)

ps: an aside -- (One of the few po‘liticiéns at the time who did
understand the ramifications of the Bayh-Dole legislation was
Wisconsin congressional representative Robert Kastenmeier, who

opposition to the bill. His arguments were spot on. Unfortunately,
rather than speak out against the very corporate influence he had
predicted would emerge, Kastenmeier began pandering to
university corporate donors in the mid-1980s at the expense of his
Dane family farm/Madison Left constituency. His muddled stance
confributed to his defeat in 1990.) ' '

pss: note spelling of Robert Dole (not ‘fDohl”).

9/3/2002
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Norman Latker

From: Llatker, Carole (NIH/NIGMS) [LATKERC@nigms.nih.gov]
Sent: Wednesday, December 08, 2004 10:08 AM

To: Norman Latker

Subject: FYI

The Washington Fax
December 8, 2004

Academic research produced more patents, yet fewer startups,
AUTM survey reports

Universities and research institutions produced more commercially viable innovations and
signed more licensing agreements with business in FY 2003 than in previous years, a survey shows,

The Association of University Technology Managers released its 2003 licensing survey Nov.
30. AUTM began asking its members about their tech transfer activities in 1991. One-hundred
ninety-eight U.S. universities, research institutions, teaching hospttals and tech investment firms
responded to the current survey.

Tech transfer has been growing since the passage of the Bayh-Dole Act in 1980, allowing
academic instifutions to license their discoveries to business. For 2003, 195 institutions reported
creating 4,516 new licenses, adding to the 25,979 licenses already in effect. This activity yielded
$1.310 billion in income, up 6.1% from FY 2002.

One-hundred th1rty institutions reported introducing 472 new commercial products to the
marketplace in fiscal year 2003 under license agreements with commercial partners. While the
number of new products is down 13.1% from 2002, the $1.125 billion earned in royalties from
product sales tops the 2002 figure by 14.5%. These products run the gamut from neonatal care drugs
to a technology that improves accuracy in weather forecasting.

However, these figures continue to be dwarfed by research expenditures. Survey participants
reported spending $38.525 billion on research in 2003, up 10.1% from the previous year. Of these
funds, $25.501 billion came from federal grants and $2.857 billion was provided by industry. The
rest was contributed by the institutions themselves.

Accordingly, the institutions that reap the most rewards from tech transfer are the ones that
spend the most on research. The University of California system was the top earner in FY 2003, with
about $61 million gross income. The UC system also spent more on research than any other
institution, about $2.6 billion. Johns Hopkins University, the Massachusetts Institute of Technology,
the University of Illinois system, and the University of Washington round out the top five in terms of
income and research funding.

The investment in research has paid off in terms of new patents. The FY 2003 survey reports
that 7,921 patent applications were filed by 194 institutions, up 8.2% from the previous year. One-
hundred ninety-five institutions reported receiving 3,933 patents, an increase of 12.3% over 2002 that
reverses two years of declining numbers of patents issued.

The majority of licenses executed in 2003 were in accordance with the Bay-Dole Act's
provision that most discoveries should be licensed with small companies. Startup companies received
12.9% of the licenses, 52.5% were with existing small companies and 34.5% were with large
companies (those that employ more than 500 people).

Fewer exclusive licenses were executed in 2003 than in the previous year; 44.9% were
exclusive licenses, down from 45.9% in 2002. The balance, 55.1%, comprises nonexclusive licenses.
Small companies gamered 8% more exclusive licenses than large companies. The number of
exclusive licenses with large companies has declined over recent years, but rebounded in 2003.

The vast majority of licenses with startup companies are exclusive. This share has remained at
around 94% throughout the 13 years in which AUTM has conducted the survey, because startup
companies have historically been the first to embrace new technologies and assume the risk of
developing them.

12.8.04
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Licenses produced in 2003 earned more in total; the revenue earned from the 2003 licenses
totaled $1.419 billion compared to the $1.304 billion earned in 2002. However, the rate of income
from active licenses is slightly down from 2002. These agreements yielded income 41.3% of the time
in 2003, 0.3 percentage points down from the previous year.

While royalty income continued to climb, very few individual licenses bring in large amounts
of income. Only 59 of responding institutions reported that any one license earned more than $1
million. This is only 1.4% of total licenses that yield income, or 151 licenses. Accordingly, royalties
account for less than 3% of funds for research.

Additionally there has been slower growth in university spin-off startup companies in the past
few years. The number of new startup companies is down 6.7% since 2002, with 374 new companies
created this year. Venture capital investments have been in decline since 2000 and have experienced
only an uptick since early 2004; this was not included in this year's survey.

~~ Molly Laas

The AUTM Licensing Survey: 2003 is available at

| Carole

.Carole Latker, Ph.D.

Scientific Review Administrator
OSR/NIGMS/NIH

Rm 3AN18F, Bldg. 45

45 Center Drive

Bethesda, Maryland 20892-6200
301-584-2848 (phone)
301-480-8506 (fax)
latkerc@nigms.nih.gov
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY » DAVIS & IRVINE » LOS ANGELES e RIVERSIDE e SAN DIEGO « SAN FRANCISCO SANTA BARBARA « SANTA CRUZ

DEPARTMENT OF SOCIOLOGY (510) 642-4766 FAX: (510) 642-0659
410 BARROWS HALL, MC: #1980
BERKELEY, CA 94720-1980 Web Site: htip://sociology. berkeley.edu

My name is Elizabeth Popp Berman and I am a PhD candidate in the Department of Sociology at the University of California,
Berkeley. 1 would like to invite you to take part in my study of the changing economic role of the research university over the
past forty years.

If you agree to take part in my research, you will be asked to participate in an interview, lasting about sixty to ninety minutes,
at a time and place of your choosing. I want to learn more about your experiences participating in, administering, and/or
observing research activity within universities and your general understanding of how the university’s economic role has
changed over time. In particular, I want to learn more about how federal funding agencies, technology transfer activity, and
the biotechnology industry have affected how research universities work. With your permission, the interview will be
audiotaped. I may ask to contact you by email, telephone, or mail if I have any follow-up questions.

All of the information that I obtain from you during the interview will be kept confidential. Your name and other identifying
information about you will not be used in any reports of the research without your additional consent on this form. I will store
the tape recording and related notes in a locked file, and any related electronic data will be password-protected. Each person
interviewed will have his or her own code number so that there will be no name associated with the interview. The key to the
code of names will be kept in a separate location.

After this research is completed, 1 may save the tape recordings and my notes for use in future research by myself. [ may want
to use some of the information in public presentations of the research. There is a Records Release Form attached that outlines
several possible uses for the tapes and asks for specific consent to use these items in each way. If you agree to allow these
items to be used after this research study is over, please read and initial and sign that form as well. I will not use the tapes or
other identifiable information about you in any future presentation without your consent.

There are no known risks to you from taking part in this research, and no foreseeable direct benefit to you either. However, it
is hoped that this study will deepen our understanding of universities so that they can be managed as well as possible.

Your participation in this research is voluntary. You are free to refuse to take part. You may refuse to answer any questions
and may stop taking part at any time. If you have any questions about the research, you may telephone me, Elizabeth Popp
Berman, at (510) 549-1154, or contact me by email at epopp@herkeley edn. If you agree to take part in this research, please
sign the form below. Please keep the other copy of this agreement for your future reference.

If you have any questions regarding your treatment or rights as a participant in this research project, please contact the
Committee for the Protection of Human Subjects at the University of California, Berkeley: (510) 642-7461 or

subjects@hberkeley edu.

I have read this consent form and I agree to take part in this research.

/f/ —J)7—t MZ{MJM

Sigﬁature Date

I also agree to allow my name or other identifying information to be included in all final reports and publication resulting from
my participation in this research.

N To—r (2[0S

¥




UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY » DAVIS ¢ IRVINE ¢ LOS ANGELES « RIVERSIDE » SAN DIEGO » SAN FRANCISCO

SANTABARBARA e SANTA CRUZ

DEPARTMENT OF SOCIOLOGY (510) 642-4766 FAX: (510) 642-0659
410 BARROWS HALL, MC: #1980
BERKELEY, CA 94720-1980 Web Site: hitp://sociology.berkeley.edu

As part of this project I have made an audio recording of you while you participated in the research, 1
would like you to indicate below what uses of these records you are willing to consent to. This is
completely up to you. I will only use the records in ways that you agree to. In any use of these records,
your name will not be identified unless you have separately consented to allow such identification.

1. The records can be studied by researchers for use in this research project. Initials AZ ) 2..——-—-'

2. The records can be used for scientific publications. Initials _AQZ,_——-
g @ 2" b Y
3. The records can be used for other, non-academic publications. Initials é&,‘((ﬂ/

4. The records can be used at meetings of scientists interested in this research.  Initials [ k / 2—’_’—

I have read the above description and give my consent for the use of the records as indicated above.

Nonsap0 T.LD74E@ vae 1113 /06—

Name (print)

N—) Q—— e //1% JosT

Signature




Subject: Fw: Avery
From: "Latker, Carole (NIH/NIGMS)" <LATKERC@nigms.nih.gov>
Date: Tue, 8 Feb 2005 16:22:40 -0500

To: "latkerc@bellatlantic.net” <latkerc@bellatlantic.net>

Sent from my Wireless Handheld

————— Original Message————-—

From: Richard Latker <pristine@netvigator.coms»

To: Harold Krauthamer <harold@krauvthamerstahl.com>»

CC: Latker, Carole (NIH/NIGMS) <LATKERCEZnigms.nih.gov>
Sent: Tue Feb 08 12:30:53 2005 o
Subject: Re: Avery

Dear Mr Krauthamer:
Thank you for your letter.

I am familiar with the concept of a "special needs trust" or, as it is
called in many states, a "supplementary needs trust." However, I'm not sure
we're entirely on the same wavelength about its construction and purpose.

Below are a few thoughts on the matter. Please offer any comments you might
have:

* The trust should be set up immediately, not upon the death of my parents.

* My parents should be encouraged to earmark a significant portion of their
estate directly for the trust, whether or not I am alive at the time of
their deaths.

* The trust should be set up to accept contributions from all parties, and
be an eligible beneficiary for life insurance policies.

* "Discretion" for the trustee must be explicity limited tec supplemental
care of Avery Edward Latker. There must be clear distribution limitations
for both the beneficiary and the trustee. The trust should be used as
collateral, or incur debt. The trust should be protected from Avery's
creditors, even in the event of bankruptcy.

* The trust should be,as far as possible, in complaince with the emerging
Uniform Trust Code. As supplementary needs definitions differ from state to
state, the trust would need to be drafted using common acceptakble language
for Maryland, Pennsylvania and Wisconsin, which are the most likely states
of residence for us should we choose to return to the US.

* Some provision should be made for the possibility that Avery proves
capable of managing his own affairs, including th%ﬂjtrust. Perhaps the

"supplementary needs" restrictions could expire at some point, at which time

Avery could seek control of the assets, the trust can be renewed as is, or
some form of limited guardianship created if he is wmoderately impaired.

* The trustee cascade should be as follows: My father, who is best placed at
present to nurture and manage US investments, should be the trustee at
present. Upon his incapacitation, my mother should be next in line. Next

should be myself and my wife (although it should be noted that my wife is
not a US citizen). Should both my wife and I be incapacitated, the
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trusteeship should pass to ancther individual we have in mind who is
wealthy, trustworthy and committed to the well-being of my family.

* Miriam is not an appropriate candidate for trusteeeship as our
relationship is not particulary close and she already has three children to
be concerned with. In the unlikely event that she were to accept custodial
guardianship for Avery (ie, Avery were to live with her), the trust could
provide allowances for this by making her a representative payee. However,
the supplementary needs limitations on disbursements must still apply.

* The trust language should include restrictions on the type of investments
that can be undertaken by the trustee. For example, a specified proportion
of the trust, perhaps 50 per cent, should be reserved for low-risk
investments, such as fixed guaranteed annuities not linked to equity or debt

markets.

* The trust should allow for expenses associated with managing the
trust, .ie, it should aside set modest sums aside every year for fees charged

by professzional money managers, attornies, etc.

Thanks and regards,
Richard Latker

————— Original Message —--——

From: "Harold Krauthamer" <haroldB@krauthamerstahl.com>
To: <pristinefnetvigator.com>

Cc: <latkerc@pigms.nih.gov>

Sent: Tuesday, February 08, 2005 4:28 AM

Subject: Avery

Dear Richard:

I am e-mailing you at the request of your parents. As you may know, I am
working with your parents on their estate planning.

Their estate plan provides that in the event of their deaths, you will
inherit one-half of their estate outright. However, if you were to
predecease your parents, your share would be held in a trust for Avery and
his siblings, if any. Miriam would be the Trustee of the trust. With
regard to Avery's share, we would create a special mneeds trust so that the
assets in the trust would not preclude Avery from receiving any government
benefits that he would otherwise be able to receive. This trust would be
totally discretionary. That is Miriam would distribute income and/or
principal in her discretion te or for the benefit of Avery.

While your parents are alive, they can assist you with the cost of Avery's
education and medical care without incurring a gift tax. In order for
this

to happen, they must make payments directly to the educational
institution,

health insurance company or provider of the health care rather than to
you. So, if you needed assistance paying a medical provider, health
insurance premium or educational institution, they could assist you by
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paying it directly.

In addition, your parents can make annual gifts to you, your spouse and
Avery of 522,000 each annually (a total of $66,000). If the gifts exceed
this amount, your parents would either owe gift tax or use a portion of
the

amount that they can gift during their lives. Gifts made to Awvery should
be made to a trust. Using a trust for the annual gifts makes most sense
if

at least $11,000 will be gifted to the trust annually. As described
above,

a trust created for Avery during your parents' lives would also be drafted
as a special needs trust.

If you have any questions or would like to discuss some of your ideas,
please feel free to contact me or my associate, Gilda Zimmet.

Harold

30f3 2/8/2005 8:14 PM
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Subject: Fw: Avery

From: "Latker, Carole (NIH/NIGMS)" <LATKERC@nigms.nih.gov>
Date: Tue, 8 Feb 2005 16:21:41 -0500

To: "latkerc@bellatlantic.net™ <latkerc@bellatlantic.net>

Sent from my Wireless Handheld

————— Original Message—-——--

From: Richard Latker <pristinelinetvigator.com>

To: Latker, Carole (NIH/NIGMS) <LATKERCE@nigms.nih.gov>
Sent: Tue Feb 08 12:34:12 2005 T
Subject: Re: Avery

Hi:

Krauthamer's letter asked no guestions and contained nothing I did not
already know.

It didn't inspire confidence that you've chosen the right attorney to draft
the trust.

Perhaps you should consider one who specialises in trusts.
We'll see how he responds to my hote.

rR—=—
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From: Beth Popp Berman ,,,me - R
Date: 28 January 2005 ?; 4 ﬁr" = 5? g, g‘ = { -?; ’?i
'Re: Areas to discuss further ' _—

e

I learned so much from our conversation that it was challenging to decide exactly what areas to
pursue in more detail. /Ultimately, I settled on three themes. One area, not surprisingly, is the
role played by universities in this process, since that is most relevant to my dissertation. But
there are two other themes that I would like to follow up on because I think they might make
good journal articles on their own—they have interesting sociological implications in addition to
being part of the history of an important piece of legislation.

I don’t know exactly what kinds of material you’ve saved in yoﬁr files that might be relevant and
that you’d be willing to share, but I have tried to-ist some types of material that I imagine you
might have. If there is other information that you think is important or that is relevant to these

_themes, I would be interested in that too. T
y ) LT i
s . / o -
These are the three topics: / f/ // I / Z ém mé,‘ T/
—-ar—-—f,.m%:ﬁi AN ;_’_‘_____'_:_-:T__W_.-j .
1) The role of universities in the evolutlon of federal patent pollcy

As you know, my dissertation focuses on how universities took on an “economic engine” role.
Developing the capacity t0 patent and license inventions was an important part of this. Some
topics we might go back to in this ared include: more about how institutional patent agreements
were reintroduced and spread, your interactions with university patent administrators and
university scientists, changmg attltudes\‘ln un1vers1t1es towards patenting and licensing over time,
how a community of university technology transfer administrators arose (before and after the
Case Western conference), your efforts to educate/make your argument to university audiences
at conferences, the roles played by SUPA and professional education associations like ACE,
COGR, etc. in passing Bayh-Dole. '

Relevant records might include: Any other talks you gave'to university audiences (besides the
ones I listed as having), lists of carly IPA holders, any records from the Case Western conference
(besides the proceedifigs) or other conferences, correspondence with groups like the Society of
University Patent Administrators or ACE.

2) Your role in building support for_anri negotiating opposition to patent policy reform.

Sociologists often focus on-the effects broad social forcés have on historical events—for
example, how the economic recession of the 1970s helped create an environment which made a
bill like Bayh-Dole look more appealing to Congress. But increasingly sociologists are trying to
remedy their neglect o_f the role'individuals play in creating social change. .

Bayh-Dole and its success&fr bills were passed in large part becausec of two decades of behind-
. the-scenes work by, youand a few other key individuals. Against all odds, you managed to
/ eventually secure the legislation even though your role is not widely known. I think especially

1
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because your story is not widely known it has something to say to our understanding of how this

kind of process happens. The question is how’ individuals can'gradally build enough "
leverage/fotentunt to create suchan important change even without being in a position of great
direct power. .

Topics to discuss might include your efforts to build support for regulatory reform and later for
legislation, interagency work (like with the FCST committee and the Government Procurement
committee), how the university and small business communities came on board, relationships
with those opposed to patent policy liberalization (both those who you were eventually able to
convince and those who remained opposed), how you managed conflicts, efforts to educate a
wider andience about the need for reform (I think I remember reading in one of your talks that at
one point you were traveling to conferences on your own dime to talk about this issue), the
benefits and disadvantages of being a public servant working on this issue rather than a political
appointee, how the opposition of industry was managed after it was decided that Bayh-Dole
could not be passed if it included big business.

Relevant material might include any reports or memos from the FCST
committee/subcommittees, the unpublished report you mentioned writing for the Government
Procurement committee, any other records of interagency work, conference talks, or
correspondence.

3) How Congressional interest in technology transfer became tied to patent policy.

This is something we only began to touch on last week, and it may be a little further from your
own experience—or maybe not; I’'m not sure—but I would be interested in hearing your
perspective on the question.

In the early-mid 1960s Congress started asking a lot more questions about how federal research
dollars were being spent, what kinds of results could be shown with the money, and whether
those results were being applied usefully. A number of relevant hearings were held. Among
these were 1967 and 1970 hearings on technology transfer, which was a fairly new term at the
time. At these hearings, little connection was made between the idea of technology transfer and
patenting/licensing activity. Instead, the focus was on promoting technology transfer through
things like the Office of State Technical Services and information clearinghouses.

By the time of the Case Western conference (1974), universities were labeling their patenting
activities “technology transfer”, and patenting and licensing eventually became central to the
process of technology transfer. I'm very interested in how this shift occurred—how patent
policy became an important means through which government pursued its technology transfer
goals. Was this a natural evolution? Was there a process through which the two became
connected? Did this Congressional interest in encouraging technology transfer and in showing
what kinds of value the nation was getting for its research dollars make it easier for you to make
a case for patent policy reform? Did the economic slump of the 1970s affect this process?




The Chronicle: 12/3/2004: Colleges Seek a Record Num...

20f4

homepage

Search jobs
by position type

by institution
Tools &
Resources

Sponsored
information &
solutions

Services »

Manage your
account
Advertise with us
Rights &
permissions

http://chronicle.com/temp/email. php?id=dcsjfisd3(x04r...

More than one-quarter of all the start-ups came from seven institutions
that each created 10 or more companies, the University of California
system, the Universities of Florida and Pennsylvania, Cornell and
Stanford Universities, and the Georgia and Massachusetts Institutes of
Technology.

Participation in the annual survey has increased in recent years, from
142 institutions in 2001. Even so, this year's respondents formed 16
fewer spinoff companies than in the 2002 fiscal year, and 54 fewer than
in 2001, a record year for academic spinoffs. Because different
institutions participate from year to year, the value of the data for
identifying trends is limited.

New York University was one of three universities with licensing
income of $65-million or more in 2003, according to the report. The
other two were among seven institutions that responded to the survey
on the condition that the association not réport their data individually.
Those responders included Columbia, Georgetown, Rockefeller, and
Yale Universities, which are known to be among the most successful
and active in patenting and licensing.

In the 2002 survey, Columbia was No, 1 in licensing income, with
revenues in excess of $155-million, thanks to a set of lucrative
biotechnology patents that have since expired. The other anonymous
responders were the Universities of South Dakota and Wyoming and
Loyola University Medical Center, in []linois.

Of those willing to be identified, NYU ranked first in income, with
revenues of just under $86-million, a 37-percent increase over the
previous year. The University of California, which reports collective
totals from its nine campuses, was second, with $61-miilion, a
reduction of more than 25 percent from its 2002 total.

For NYU, royalties from the sale of a drug called Remicade, which is
used to treat rheumatoid arthritis and Crohn's disease, were again the
biggest source of income. But Avram M. Goldfinger, executive director
of the office of technology transfer, said the drug was just one of 20
medical products now on the market that use NYU technology. They
include diagnostic tools and a number of devices used in neurosurgery,
orthopedics, and magnetic-resonance imaging. Sales of Remicade and
of many of the other products increased in 2003, he said, which gave a.
boost to the university’s income totals.

The future also looks bright for NYU. Its technology played a role in 13
other drugs that are now being tested in clinical trials, Mr. Goldfinger
said, "so there is the potential that some of them might come to market
over the next several years.”

Payoffs From Big Hits

True to historical patterns, institutions that had substantial increases in
royalty income in 2003 often prospered because of one or two key
deals,

For Washington University in St. Louis, the big hit involved a

treatment for Crohn's disease. Professors found that an existing drug
could alleviate the symptoms of that gastrointestinal ailment. The

1.28.05 3:09 PM
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institution licensed the invention to Berlex Laboratories Inc., the
American affiliaté of Schering AG, a German pharmaceutical company,

‘which in return made a large, upfront payment to the university in

2003. The university reported $12.5-miilion in royalties in that year, up
from $6.5-million in the previous year. Without that license, the
increase in royalties would have been more in the range of 15 percent,
said Michael Douglas, associate vice chancellor and director of the
Office of Technology Management. "Tt all depends on bringing in a big
deal," he said.

Wayne State University said its big jump in revenues -- fromn about
$2.2-million to nearly $13.7-million -- came primarily from cashing out
its stake in a 17-year-old spinoff company called Lumigen. It makes
chemical compounds that decompose and emit light when triggered by
enzymes, The compounds are used to test for infectious diseases or
hormonal imbalances.

The company, which was Wayne State's first spinoff, became the
source of a controversy in the mid-1990s, when a chemist from a rival
company who had consulted with Lumigen's founder sued him and the
university for patent infringement. The two companies settled, but the
case cost Wayne State about $6-million in legal fees, and some
professors contended that the university had acted improperly.

Fred H. Reinhart, director of the technology-transfer office, said
Lumigen's subsequent success had been good for the Michigan
university. Not only has the company hired many graduates, but it also
was prosperous enough to buy out the university's stake. Because
Wayne State shares licensing income with its inventors, the founder of
the company, A. Paul Schaap, a professor of chemistry, will share in the
windfall, He has pledged to use the money to endow a chair in
chemistry at Wayne State.

Case Western Reserve University tripled its revenues from 2002 to
2003 largely as a result of one new deal and one older deal that finally
"hit its stride,” said Catherine Porto, associate vice president for
technology transfer. The old deal involves a compound developed at
Case Western that is used in the chemotherapy drug Rituxin, a
treatment for non-Hodgkin's lymphoma. The new deal, too, involves a
medical product, but Ms. Porto would say only that it was for a "female
health-care product.” '

One-Time Payments

Flukes of licensing were a factor for several of the institutions that
reported a one-year decrease in royalties. Several said the reported
declines were not as severe as they appeared because the 2002 revenues
had been inflated by one-time events.

The University of California, for example, said its 2002 figure included
a one-time payment of $8.8-million for a license on an electronics
invention and a $5-million settlement in a separate rovalty dispute.

The University of Rochester said the $42-million it received in 2002
included several settlements of patent-infringement cases related to its
Blue Noise Mask computer-imaging technology. It had fewer
settlements in 2003, when it nonetheless received more than
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$26.7-million in licensing revenue,

Rochester saw an uptick in royalties in 2004, thanks to a new license on
a treatment for menopausal hot flashes. It expects even more income
from that invention, which is now in clinical triais, once the product
comes on the market in three or four years.

Rochester's deal shows that politics isn't the only activity that can make
strange bedfellows. The company that licensed the hot-flash invention
is the pharmaceutical giant Pfizer, the same company that Rochester is
suing in a bitter patent-infringement dispute involving the company's
anti-inflammatory drugs Celebrex and Bextra.

The dispute "didn't even come up" in the talks, said Marjorie D. Hunter,
director of technology transfer at Rochester's medical center.

Information on obtaining copies of "AUTM Licensing Survey: FY
2003" can be found at the Web site of the technology managers' group
(http://www.auim.net).

EARNINGS FROM TECHNOLOGY

While many universities engage in technology
transfer, most still do not earn much money from
licenses on their inventions.

Institutions earning

L)
$1-million or less 84 (52%)

Institutions earning

$1-million to $5-million 0 (237

Institutions earning

0,
$5-million to $20-million 22 (14%)

Institutions earning more

than $20-million 1> %)

Note: 161 institutions responded

SOURCE: Association of University
Technelogy Managers

http://chronicle.com
Section: Money & Management
Volume 51, Issue 15, Page A27

Copyright © 2004 by The Chronicle of Higher Education
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Spinoff from DoD R&D? Not Much Study Finds

A committee working under the ausplces of the
National Academy of Engineering, the nation’s most
prestigious organization for engineers, has come
close to labeling as a sham the oft-made claim that
the massive amount of money which has been
poured into space and defense research has result-
ed in widespread spinoff benefits te society.

“With a few exceptions, the vast techmology
developed by federally-funded programs since
World War II 'has not resulted in widespread ‘spin-
offs’ of secondary or additional applications of
practical products, processes, and services that
have made an impact on the nation's economic
growth, industrial productivity, employment gains,
and foreign trade,”” the committee states,

It goes on to note that there is a huge amount of
technology developed in federal laboratories which

IRS Querying Travel Writeoffs |

One of the more charming perquisites of the
scientific life, the tax-deductible conference trip
with playtime thrown in, is drawing dirty locks
from the Internal Revenue Service as part of a
general crackdown on questionable ‘‘business”
deductions.

With conferencing an historic mgredlent of the
research profession, and the provision of con-
ference services and facilities a booming and in-
creasingly competitive business, recreational
aspects have come to be loudly touted in pitches
for the patronage of scientific groups. ‘

However, according to IRS Commissioner
Donald C. Alexander, who discussed the subject
in a speech last month in Washmgton, abuses
‘have ‘teached the point where IRS is disallowing
what amount to no more than “‘vacations in dis-
guise.”

Citing'the case of a physician who went to a |
convention and then took a post-convention cruise
with “‘professional talks” on the ship, Alexander
notes that a tax court decision allowed all the
costs of the convention to be deducted, but ac-
cepted only 20 percent of the cruise costs.

day-type activities, an IRS press release states,
will henceforth be subjected to additional secru-
tiny, and where doubt exists, the taxpayer will be
required to provide data to substantiate the claim
that the holiday setting was actually devoted to
professional act1v11:y

Deductions claimed for cruises and other holi- | -

could be exploited for the public good, but “a
plethora of structural and institutional barriers
exist in the federal government and the private
economy to prevent the efficient and effective use of
this technology.” _

In 1972, when the now-defunct Office of Science
and Technology put together Nixon’s historic mes-
sage on science and technology, the talk then was of
finding ways of putting R&D to work in sclving
“critical national problemns.” Nixon's message
promised that the federal government would seek ta
find ways to stimulate private investment in R&D
and to get technology which had been developed in

[Contmued onpage?2, -

In Brief
With 'gasolfne supplies nearlj back to normal,
Washington is beginning to show a perceptible less-

ening of urgency about energy-related measures, A
House-passed bill to gwe NASA $50 million for solar

‘demonstration projects is bogged down in ]unsdm-

tional squabbles in the Senate, and the problem is
compounded by the Administration’s contention--
as voiced by NSF Director Stever--that the present
research base is inadequate for moving on to large-
scale demonstration efforts.

Fulfilling the prophecy of space-shuttle opponents
who described the multi-billion venture as a gold-
plated solution that will search for problems, the
manager of GE’s Advanced Programs Space
Division, David W. Keller, has proposed that the
shuttle be used for orbital manufacture of vaccines,
Processing in space, he said, “may help us find a
solution to the common cold, . .”” Gesundheit!

To help you keep track of Washington's shifting
tables of energy organizations: By Executive Order,
dated March 28, the President has abolished the
Energy Policy Office, which he established last
June, and has assigned its remnants to the Oil Policy
Committee, which is chaired by the head of the Fed-
eral Energy Office.

Meanwhile, NSF announces the creation of an
Office of Energy-Related General Research as part of
its Research Directorate, and also announces the
establishment of “‘a separate program on the Envi-
ronmental Effects of Energy, in RANN's (Research
Applied to National Needs) . Division of
Environmental Systems and Resources, to determine
the effects of energy resource extractlon conver-
sion, and use on the natural environment.”
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OTA Gets Moving w1th Drug Study for Kennedy

The Congressmnal Office of Technology Assess-
ment (OTA), which has drawn some sniping for its
leisurely startup pace {SGR Vol. IV, No. 5), has de-
cided to move along swiftly on at least one assess-
ment and report to Congress by July 1.

The subject selected for fast treatment is ‘*bio-
equivalency” of pharmaceutical drugs, which
became a hot item last December when HEW Sec-
retary Caspar W. Weinberger recommended that in
purchasing drugs, the government opt for the least
expensive version ‘‘in {the) absence of demonstrated
differences in uniform quality and therapeutic
equivalence. ..” Weinberger's recommendation
was included in testimony presented to the Senate
Labor and Public Welfare subcommitttee on health,
whose chairman, Edward M. Kennedy, shares the
Secretary’s concern about high profit margins in the
pharmaceutical industry.

Weinberger said that the system of buving at

lowest cost, with specified exceptions, could safely
be adopted because ‘‘all the evidence to date indi-
cates that clinically significant differences in bio-
availability are not frequent.”

His position, however, was challenged by repre-
sentatives of the pharmaceutical industry who con-
tended that the absence of demonstrable differences
could not be taken as evidence that they did not
exist. Kennedy, who is chairman of OTA’s board,
subsequently recommended that OTA carry out a

study on the subject and report back to hlS subcom—
mittee.

Since this is the first OTA study to get underway,
the organizational arrangements are of some inter-
est. OTA’s first step was to start putting together an
advisory panel to supervise the study. Selected to
chair the panel was Robert W. Berliner, newly ap-

.pointed dean of Yale Medical School, and former

director for science of the National Institutes of
Health, While other members are being selected, a
contract for $149,000 was awarded to a Washing-
ton-based organization, Family Health Care, Inc.,
headed by Stanley C. Scheyer, former medical
director of the Peace Corps, to carry out the study.

As stated in an OTA announcement, ‘‘The key
issue to be assessed is whether present day tech-
nology can determine that two drugs with the same
chemical composition but produced under different
manufacturing processes will produce the same
therapeutic results.”. o ) )

Since the value of OTA in the hurly-burly of Con-
gressional affairs is yet to be proven, there is a good
deal more riding on this study than mere determina-
tion of the particular issue at hand. If the OTA study
decisively setties the matter one way or the other for
Kennedy's subcommittee, due note of this will pass
along the Congressional grapevine and members
confronted by scientific and technical problems will
be more inclined to turn to OTA for assistance.

SPINOFF {Continued from page 1.}
federal laboratories out into the marketplace.

But about the only federal project to emerge from
the gusher of talk was the Experimental Technology
Incentives Program (ETIP), jointly funded and ad-
ministered by the National Science Foundation and
the National Bureau of Standards. NBS is only now
getting round to announcing its first contracts, and
NSF’s part of the operation has been reduced from
an $11 million a year enterprise to a miniscule $1
million. According to NSF Director Guyford Stever,
the program is now in an “evaluation mode."”

The accomplishments have therefore so far failed
to live up to the rhetoric of Nixon's message, and the
NAE committee—which was in fact convened
through a grant from the NSF ETIP program—has
suggested that so far the Administration has been
taking tootimid an approach.

“For a start, the committee believes that the feder-
al government has been spending a paltry sum of
money encouraging technology utilization—in 1973,
it spent $43 million, or 0.25 per cent of the total
research budget on such activities. The NAE com-
mittee reckons that the figure should be pumped up
to $1 billion.

The money would be used to fund a search of
projects supported by federal agencies, to determine.
which have developed products likely to be useful to
society, and then to fund a variety of incentives to in-
dustry to exploit them. Such incentives as exclusive
licenses, and ‘‘imaginatively bold financing to users
in the private and public sectors in order to accele-
rate the direct implementation or to stimulate finan-
cial institutions to provide greater investment in
new technology enterprises’” should be trled the
committee suggested.

Most of the committee’s suggestions and recom-
mendations are familiar stuff, and reflect the indus-
trial bent of the majority of its members. Like similar
recommendations made last vear by representatives
from state and local governments for harnessing
federal R&D for the common good they wﬂl probably
be quietly forgotten.

The committee was chaired by Joseph H.
Newman, senior vice preésident, Tishman Research
Corp., New York City. The report, titled, Technology
Transfer and Utilization, is available without charge
from the Printing and Publishing Office, National
Academy of Sciences, 2101 Constitution Ave, Nw .
Washington, D.C. 20418.
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AEC Very Quiet about Failure .of Rio Blanco Test

In keeping with the tradition that government
agencies trumpet their successes but keep quiet
about their failures, the Atomic Energy Commission
hasn’t been saying much recently about Project Rio
Blanco, the 90-kiloton underground nuclear explo-
sion which was set off last year in Colorado amid a
gusher of protests. However, a check with AEC of-
ficials confirms that the experiment has turned out
to be less than a resounding success.

Since a technical fajlure could well prove fatal to
the AEC's already tottering plan to set off thousands
of Rio Blanco-type explosions to blast natural gas out
of a layer of sandstone deep under the Rocky Moun-
tains, the AEC’s silence on the matter is not alto-
gether surprising, particularly in view of the fact
that the plan has picked up ‘a raft of opponents to
whom news of problems 1s akm to manna from
heaven.

A hmt that somet}nng went wrong with Rio Blanco

is buried in the sixth paragraph of a nme-paragraph
announcement put out by the AEC's Denver office,
but the blandness of the announcement belies the
fact that the experiment failed to meet what AEC of-
ficials had previously described as its “major objec-
tive.”

Rio Blanco was the third underground nuclear
explosion in a series designed to see whether
nuclear weapons technology can be used to get na-
tural gas out of “tight”’ rock formations where it is
trapped in small isolated pockets. The idea is to
blast out a cavern about a mile underground, let it
fill with gas released by fractures in the surrounding
rock, wait until the radioactivity has declined to an
“acceptable’” level, and bring it to the surface.

If the technique is ever going to be used commer-
cially, some method must be found for fracturing a
thick layer of gas-bearing rock to produce a high

{Continued on poge 4.}

The venerable National Academy of Sciences
continues to reverberate with angry exchanges
following successful efforts by dissident members
to get a jump on the Defense Department in
making public a Vietnam defoliation study that
the NAS carried out under a Defense contract.

The study, which was ordered by Congress,
presented a horrendous picture of the effects of
defoliation and was leaked to the press (SGR Vol.
IV, Nos. 5 and 6} because of fears that if initial re-
lease came from DoD, the public impact would be
blunted by obfuscatory statements from the mili-
tary.

Among those taking the lead in getting the re-
port to the press before official release and in
criticizing it for not being even harsher, was
George B. Kistiakowsky, retired vice president of
the Academy, who has long been at loggerheads
with Academy President Philip Handler. While
serving as vice president of the Academy-—he
reached the mandatory retirement age last year
and was required to step down while the report
was in the mill—Kistiakowsky was responsible
for appointing the panel that was required to pass
on the quality of the report. The panel is widely
credited with forcing the study committee to bear
down hard on the subject and produce a report
‘that demolished DoD’s contention that defoliation
had a relatively limited ecological effect.

Following widespread press coverage of leaked
-versions of the report, things quieted down for a
while at the Academy, but just last week, the
chairman of the committee that conducted the
study, Anton Lang, of Michigan State University,

Head of NAS Herbicide Study Assails Kistiakowsky

~ among many), you did not say one word on the

took out after Kistiakowsky in the letters column
of the Washingion Post.

The committee, he wrote, ‘‘operated with the
understanding that the report would not be re-
leased, nor commented upon, before it was in the
‘hands of Congress and had been released by the
latter. Other members of the Academy who were
given the report for review purposes were under
the same obligation,

I do not know,” he contmued “how Dr. Kis-
tiakowsky was authorized to comment on and
criticize a report before it was made public. This
is not the normal procedure in science, and in this
case represents a clear and blatant breach of
confidence. .. .

I find it particularly regrettable that while you
gave great prominence to criticism of the com-
mittee and disagreements within the latter (al-
though. they were limited to one major problem

constructive aspects of its report. . . .

*Reading your account of the Committee’s ef-
forts one cannot help feeling that you and Dr.
Kistiakowsky were much less concerned with the
meaning of the military herbicide program to
Vietnam and the Vietnamese — the country and
the people directly concerned and let us not for-
get, our allies — and with a constructive ap-
proach to the problem than with having another
horror story.” '

With the Academy’s annual meeting scheduled
for the end of this month, it may be assumed that
we have not heard the last of this matter.
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Gifts to Education Hit Record

The widely held notion that the public is turning
its back on the financial needs of higher edica- -
tion finds no support in figures recently released

by the Council for Financial Aid to Education.
| For the year ended last June 30, according to ;
the CFAE, contributions from individuals, cor-
porations, and foundations reached a record high
— $2.24 billion, an increase of 11 percent over the
previous year,

The top recipients were: Harvard, $57.1 mil-
lion; Stanford, $46.5 million; University of Cali-
fornia System, $44.3 million; Yale, $32.1 million;
| Cornell, $30.6 million; Northwestern, $30.3 mil-
lion; University of Pennsylvania, $28.9 million;
University of Chicago, $28.7 million; Emory Uni-
versity, $27.4 million, and Columbia, $27.1 million.

Details are contained in Voluntary Support of
Education, 1972-73, $6, to be published at the end
of May, (CF AE 680 Fifth Ave., New York, N.Y.
1001¢.} |

Medic::;ll School Rejects
Flocking Abro'ad |

Faced with diminishing prospects for enrolling in
medical schools in the United States, prospective
physicians are turning in droves to schools and col-
leges abroad. According to a survey carried out by
the Department of Health, Education and Welfare,
2,045 US citizens were studying medicine in Latin
America and Canada in the 1971-72 academic year,
and there are indications that the number has grown
since then.

By far the largest home for expatrlate US medical
students is Mexico, where 1,744 are enrolled in the
Autonomous University of Guadalajara alone, each
of them paying $4,000 a year for tuition. A new
medical school has also recently opened at the Uni-
versity of Monterrey, and the HEW survey reckons
that it could soon attract as many US medical stu-
dents as Guadalajara.

The chief incentive for forelgn study is the fact
that in 1972, US medical schools rejected 16,800 ap-
phcants and the less restrictive admission policies
in some foreign countries help create ‘‘a haven for
would-be physicians who are not able to compete
with other applicants meetmg medical school admis-
sions criteria more exactly.”

Copies of the report, Foreign Medical Students in
the Americas, can be obtained from the US govern-
ment Printing Office, Washirigton, D.C. 20402 "Price,

- 55 cents. Number 1741-00069.

BLAST {Continued from page 3, ).

yield, and Rio Blanco was demgned todo just that. In
short, the test involved stringing three 30-kiloton ex-
plosives together in a vertical line, about 450 feet
apart, in the hope that the caverns blasted out by
each one would join together to form a huge under-
ground chimney. - '

But when the AEC drilled into the cavern, it found
that it was getting gas only from the area around the
topmost explosive—the caverns either failed to join
together, or they had become hlocked off from each
other.

IMPACT STATEMENT

This rather embarrassing discovery is going to
present a huge obstacle to the nuclear gas stimula-
tion plans because the AEC itself pointed out in an
environmental impact statement two years ago that
“the use of multiple exploswes is requnired to
improve both the economlcs and the total recover-

_able fraction of the gas.”

But the whole notion of exploding thousands of

-nuclear devices under the Rockies had already run

into some pretty devastating opposition long before
Rio Blanco shattered the peace last year, and the
handwriting was probably already on the wall.

For a start, people living in the area are not very

.happy about the prospect of having their homes

shaken by shockwaves. But more importait, the gas
fields happen to lie directly beneath the highly prized
oil shale fields which have been proclaimed as of-
fering a potentially huge source of domestic petro-
leum. The oil companies which have been bidding
for a piece of the shale lands are unlikely to sit back
and allow the AEC’s nuclear fantasies to jeopardize
their operations. They wiil be only too happy to use
Rio Blanco's technical problems as a club. with
which to beat the program into an early grave."

“NOQKNOWN ALTERNATIVE”

In view' of the fact that about 300 trillion cubic feet
of natural gas are reckoned to be recoverable from
the Rocky Mountain oil shale area, enough to satisfy

the entire US demand for 10 years, neither the

federal government nor the energy industry is likely
to give up trying to get it out. Unfortunately, though,
the AEC said in its environmental impact statement
on Rio Blanco that “there is no known alternative to
nuclear gas stlmulatmn for recovering the gas from
tight formations.”

Be that as it may, the AEC announced last month
that it is puttmg up $1 million to test a technique

known as massive hydraulic fracturmg— essentially

pumping high pressure fluids down a borehsle to
fracture the gas bearing rock—at a sxte a rmle away

from Rm Blanco.
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Law Suit Challenges Academy Committee Secrecy

The National Academy of Sciences’ tradition of
performing most of its government advisory work in
mole-like secrecy is under challenge in a lawsuit
filed by an independent, Nader-style arganization
known as the Public Interest Campaign,

The suit, filed March 15 in the US District Court of
the District of Columbia, is specifically aimed at
acquiring the records and opening up the proceed-
ings of the Academy's Committee on Motor Vehicle
Emissions, which is under contract to advise the
Environmental Protection Agency on enforcement of
the Clean Air Act. However, if successful, the suit
could have a devastating effect on the Academy’s
operating style, which is predicated on the assump-
_tion that candor thrives in secrecy and that, there-
fore, specialists. who are summoned to help the
Academy fulfill its congressionally chartered role of
adviser to the federal government should meet in
private.

The challenge te the Academy is based on the
Freedom of Information Act and the closely linked
Federal Advisory Committee Act, which together
were intended to let the public in on the operations
of the Executive Branch by severely limiting the
grounds for beth heolding back federal documents
and closing advisory meetings to the public. The two
measures are a long way from converting govern-
ment to a fishbow] operation, but they have provided
levers for prying loose a good deal of information
that previously was arbitrarily withheld. The
Academy has not yet formally replied to the suit, but
on the basis of past attempts to open it up, it can be
expected to contend that, though' Congressionally
chartered and deep in government work, it is a pri-
vate organization and as a consequence is ontside
the scope of both acts,

‘The legalities are actually a bit fuzzy. Though the
boundries between public and private have been
greatly eroded in many American institutions, the
Academy has most of the traditional atiributes ¢f a
private organization, even though it is so tightly
linked to the federal government that it is included in
the Congressional Directory’s list of federal agencies
_and until recently was entered in the Washington,
D.C., telephone directory under US Government.
Nevertheless, it is privately chartered, elects its
own officers, and receives no direct appropriation
from the Congress; rather, its government funds are
received under contract from federal agencies. Fur-
thermore, though the Tederal Advisory Committee
Act does not explicitly exclude the Academy from its
_provisions, it was stated during House floor debate
that it was not intended that the measure apply to
“the Academy or - organizations workmg for the
" government on contract.

Nevertheless, the Advisory Committee Act pro-

“force, or other similar group...

vides some support for the contention that advisory
operations such as those conducted by the Academy
are within its scope. Thus, the Act states that ‘““The
term ‘advisory committes’ means any committee,
board, commission, council, conference, panel, task
.established or
utilized by one or more agencies, in the interest of
obtaining advice or recommendations for the Presi-
dent or one or more agencles or officers of the Fed-
eral Government. .

Before taking Iegal action, the premdent of Public
Interest Campaign, Louis V.. Lombardo, asked
Academy President Philip Handler for a formal opin-
ion on the applicability of the Advisory Committee
Act to the proceedings of the Committee on Motor
Vehicle Eniissions.

A reply was furnished by the Academy’s execu-
tive officer, John S. Coleman; who piously asserted,
“That the Academy is able to obtain (privileged)
information depends on large measure upon its un-
questioned integrity, independence and objectivity.
In itself, this ability is a valuable resource to the fed-
eral government. The application of the regulatory
provisions of the Federal Advisory Committee Act to
the deliberations of the Academy Committees could
seriously compromise this mdependence and objec-
tivity,”

NIMH Puts Restrictions
On Psychosurgery Support

The federal government's long-awaited guidelines
governing the use of psychosurgery to control **ab-
normal” behavior are now undergoing final review
in the top echelons of HEW, having been drawn up
by staff members of the Natmnal Institute of Mental
Health.

As set ont in’' a memorandum signed by NIMH
director Bert Brown and sent to Assistant Secretary
for Health Charles C. Edwards, the propoesed guide-
lines would prevent federal aid from being used to sup-

‘port the most controversial applications of psycho-

surgery—those operations performed on children,
prisoners and mental patients detained in institu-
tions against their will—but they would stop well
short of calling for a flat ban on the irreversible be-

_ havmr modification technique.

Since psychosurgerv has generally been per-
formed with hopelessly inadequate experimental
controls, there's a great division of opinion whather
or not it even works as its proponents claim, and
until such basic disagreements can be resolved,
NIMH is proposing that the technique should be re-

’ {Continved on page 6.)
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Letter to the Editor

Forest Sérvice Denies Lag on DDT Replacement

Dear Sir:

In discussing the recent decision by the Environ-
mental Protection Agency (EPA) to allow emergency
use of DDT, if needed, to control the tussock moth in
forests of the Pacific Northwest, SGR (Vol. IV, No. 6)
concludes that alternative means of control had
béen ignored until last year.

Both the writer of the article and EPA Adminis-
trator Russell Train are wrong in this conclusion. A
major effort to find alternatives to DDT for con-
trolling the tussock moth has been underway since
19684—8 years before the ban on DDT by the En-
vironmental Protection Agency.

Research goals in finding these alternate controls
have not yet succeeded, partly because of the long
time period between outbreaks (when it was difficult
to find even low-level populations for study and
testing) and partly because research funding has
been limited.

But significant progress has been made and I cite
the following facts to rebut the article’s contention
that it wasn't until last summer “that the Forest Ser-
vice did any serious research and testing of alter-
natives to DDT to control the pest.”

1. In 1964 we began to investigate the use of natural
biological agents to control the moth. Through this
investigation, many of the natural parasites,
predators and diseases which attack the moth
have been identified. One of these—a nucleopoly-
hedrosis virus—shows exceptional promise. The
virus achieved population reductions as high as
99 percent when sprayed on small plots last year.
A commercially available bacterium (Bacillus
thuringiensis) was also tested in 1973. It achieved
population reductions as high as 98 percent. But
some research problems still remain. .

2. In 1966, the Forest Service began initial screening
of insecticides against the tussock moth at its In-
secticide Evaluation Laboratory in Berkeley, Calif.
Of the 80 compounds tested so far, half show sig-
nificant toxicity to the moth larvae. But until the
1972 outbreak in eastern Oregon and Washington
in 1972, there had not been a significant outbreak
on which these insecticides could be tested. In
1972, Zectran was tested against the tussock moth
in Waghington and Oregon. In 1973, it and three
others of the most promising insecticides-
carbaryl, Dylox and bicethanomethrin (a syn-
thetic pyrethrin) were tested in the Wallowa and
Blue meuntains in Oregon. The field test for Zec-
tran covered more than 70,000 acres, but it

proved only moderately encouraging. Conse-
quently, this year more extensive tests will be
conducted with carbaryl and Dylox. As you know,
it is impossible to complete a field testing program '
in one or two years.

3. Because of the need to know about the biology of
the moth, we have been devoting much of our re-
search effort over the years to studies of insect
population trends and ecology, population gene-
tics and behavior, relationship of weather to out-
breaks, and tree physiology.

4. These tangible research activities, plus the fact
the Forest Service spent $370,000 last year and is
spending over $600,000 this year on research for
safer controls, I think, belies Mr. Train's state-
ment that efforts to date have been “almost total-
ly inadequate—to the point of dereliction.”

It is disappointing that a scientific publication
such as yours failed to obtain the facts relating to
Forest Service research for alternatives to DDT be-
fore erroneously reporting that no serious efforts
were undertaken untit last summer.

JOHN R, McGUIRE
Chief, Forest Service,
US Department of Agriculture

7 PSYCHO SURGERY {Continued from puge 5.)

garded as strictly experimental, to be used only in
rare circumstances, when all else has failed.

The effect of such a classification would be to slap
a number of restrictions on when and how psycho-
surgery should be performed. For a start, the
proposed guidelines suggest that such operations
should be carried out only in hospitals which have
“strong: and intimate affiliation with, and
attachment to, academic sciences,” and compre-
hensive research protocols would have to be drawn
up for each operation. Strict controls would have to
be applied to make sure that informed consent is
freely given, and ‘“‘every effort must be made to
ensure that all reasonable alternative therapies are
attempted before resorting to psychosurgery.”

When they finally emerge, the new regulations
will legally apply only to the use of federal funds for
psychosurgery, but they are likely to have an impact
on non-federal programs as well because they are
expected to be copied at the state level, which

‘means that they will apply to a wide range of

medical and research institutions.
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Joint Atomic Committee Fights for Energy Role

There’s probably no institution more prone to turf
fighting and jurisdictional blood feuds than the US

Congress, and a good example of bloodletting is

about to emerge over the Bolling Committee’s propo-
sals for revamping the committee structure of the
House of Representatives (SGR Vol. III, No. 22).
Although Wilbur Mills, the powerful Arkansas
Democrat, is likely to be in the front line, protecting
_the authority of his Ways and Means Cominittee,
which would be decimated by the Bolling proposals,
the Joint Committee on Atomic Energy (JCAE)] is the
first off the mark with a counter proposal to extend,
rather than diminish, its jurisdictional patch. '
The Bolling proposals would designate the House
Committee on Science and Astronautics as the pre-
eminent committee on energy research and develop-
ment, which means that it would handle some bills
that are now the exclusive prerogative of the JCAE.
- Although the Bolling proposals say nothing about the
JCAE as such—being partly a committee of the
Senate, the Joint Commitiee is outside the purview of
proposals for revamping committees of the House—
the effect of the changes, if they are implemented,
- would clearly be 1o clip its wings.

Believing that the best means of defense is attack,
the two senior Senate members of the JCAE, John
Pastore (D-R.L.) and George Aiken {R-Vt}, and House
member Rep. Orval Hansen (D-Idaho) have intro-
duced bills into their respective legislative
chambers which wounld extend the committee’s juris-
diction to cover not just atomic energy, but all
aspects of energy research and development. The
committee would be renamed the Joint Commitiee on
Energy, and its membership would be increased
from 18 to 28.

The Joint Committee is already about to be
weakened because its two most senior House mem-
bers, Chet Holifield (D-Calif) and Craig Hosmer (R-
Calif), are leaving Congress after long stints at the
helm of the federal government’'s nuclear energy
policies, and there is considerable sentiment in
Congress for setting up a new legislative structure to
handle the slew of legislation that all Congressmen
are now duty bound to purpose.

Bui, in the dim past, when environmental protec-
tion was all the rage, there were plenty of calls for
new Congressional arrangements for dealing with
.that topic, so why should the energy crisis be more
effective in bringing about changes in the Congres-
-sional committee structure?

One reason is that Congress is moving along with
a proposal to set up an Energy Research and Devel-
opment Administration (ERDA) by bringing together
most of the energy research programs of the federal
government into a single agency organized around

the laboratories of the Atomic Energy Commission. -

Although the Administration, which strongly sup-

ports the ERDA proposal, has made great play of the
fact that it wouldn’t require any change in the Gon-
gressional committee structure, ERDA would come
under the purview of about eight committees.

So the Joint Committee has seized its chance and
proposed that ERDA should come under the jurisdic-
tion of only one commlttee—the Joint Cnmmxttee on
Energy.

But the proposal has already fallen. afoul of
Senator Henry M. Jackson (D-Wash), the chairman
of the Senate Interior Committee, who has carved
out a place for himself as Capitol Hill's most
prominent spokesman on energy matters—mostly by
riding roughshod over other committee jurisdictions.
Jackson said in a Senate speech that energy policy is

_too complex a matter to be left to a single committee.

The proposal would also rob him of a major ad-
vantage in his quest for the Democratic presidential
nomination in 1978, '

In any case, nothing is likely to happen to the
proposal until Congress has disposed of the ERDA
legislation. Although the prospects are now bright
for Senate passage of the bill, which passed the
House in December, it's going to take some time to tie
up the loose ends.

In the meantime, if the House of Representatives
agrees on the Bolling proposals—or even just on
those of them that deal with energy matters—the
Joint Committee’s pitch for more power would be
presmpted. The House is the sole master of its own
internal structure, and so if it agreed that energy
research and development bills should be sent to the
Science and Astronautics Committee that's where
they will go, no matter what happens to the Joint
Committee on Atomic Energy.
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CEQ Chief Hits Industry
For Energy Scare Ads

Russell Peterson, the new chairman of the Council

on Environmental Quality, has got himself into a .

public scrap with executives of the American Elec-

tric Power Company, the largest investor-owned

utility in the country, with Peterson accusing AEP of

irresponsible and nonsensical advertising, and

AEP's chairman firing off a letter to President Nixon

suggestlng that he should 1nvest1gate Peterson's
*conduct of his office.”

The conflict started when Peterson, incensed by a
series of full-page ads taken out by AEP in national
news publications which suggested that energy con-
servation ' will ‘“‘generate galloping unemploy-
ment,” wrote to AEP president George Patterson,
calling such a suggestion ‘‘the least comprehending
of our energy problem and the most subversive of the
public interest.” Peterson also made his letter
public. -

Donald C. Cook, AEP’s chairman, replied to Peter-
son with a vituperative attack in which he failed to
defend the advertising campaign but suggested that
Peterson was trying to take away AEP’s ‘“‘right of
free speech and thereby preventing the dissemina-
tion of the truth about the inevitable consequences
of your extremism.” Peterson’s crime is that he has
publicly advocated that the United States should cut
its growth in energy consumption by half.

Cook was particularly concerned that Peterson
had made his original letter public, but CEQ officials
point out that it was the only way to make their case
known. Since AEP's advertising campaign probably
cost more than CEQ's entire budget, CEQ could hard-
Iy respond in kind to the advertisements’ self-inter-
ested rubbish. : :

|/ ment) Congressman from California. -

: 'peachment in the next few months, the bill isn’t

fTechnology.- -Ti'ansfer Heaﬁngs

The well-worn theme of the transfer of fech-
nology from the United States to developing coun-
tries is about to get another airing on Capitol Hill
through a bill introduced in the House by Richard
:'T. Hanna, a lame-duck (through voluntary retire-

Since Congress is likely to be hung up on im-

going to get anywhere, but Hanna, who happens
to bé chairman of a subcomlmttee on interna-
tional scientific affairs, is planning some hearmgs
on the matter next month.
The nub of his proposal is the establishment of
an International Institute for Technology Trans-
fer, a kind of international data bank staffed by
scientists, which will supply information to under-
developed countries on request. Hanna has the
‘novel idea that the Institute would use leased
l satellite telecommunication lines, though he is not
'too specific about why such speed would be re-
‘quired {o get information across. '
' Hanna claims that he's getting a favorable re-
_ception for the idea from the Administration, but
-since Nixon and his associates are not currently
,disposed to avoidable squabbles with Congress,
the good reception, such as it may be, can proba-

'bly be written off as a tactical courtesy. |
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Agency has screened 300,000 chemicais for biological activity in seazfch for anficancer
drugs, but less than one in 5,000 gets to the muitimiliion-doliar clinical test stage

Although some oxidation catalysts, an-
tioxidants and vilcanization accelerators
formulated by Geoodyear Tire & Rubber

Co.’s research division were found by the .

National Cancer Institute early this sum-
mer to retard tumors in mice, Goodyear’s
vice-president for research, Richard C.
Waller, cautioned against “drawing any
premature conclusions.”

These chemicals have many years and
millions of dollars worth of testing to go
through if they are to reach the stage of
clinical use in combatting cancer in
humans. In fact, the chances of these
rubber chemicals actually being used
against cancer are slight—somewhere
between 0.02 and 0.1%, according to NCI
officials.

Nevertheless, NCI's drug synthesis and
chemistry branch has been supplied with
more than 300,000 chemicals since it
began the widespread search for cancer
fighters in 1956. '

Many companies, including Dow, Du
Pont and Union Carbide, have partici-
pated in the program.

Rewards can be large for developers of
successful compounds, such as the nitroso-
ureas used to combat brain tumors and
Hodgkins disease. But the odds have been

so slim that NCI, rather than chemical

and pharmaceutical companies, has sup-
plied the leadership in anticancer drug
research.

That could soon be changing, says Saul
Schepartz, deputy director of NCT’s divi-

sion of cancer treatment and former direc-

tor of the development program. He sees

the return on investment improving and

that could make research attractive to
companies.

NCTI’s testing program has shown the
way, and when industry is ready to take
over, “we’ll be prepared to pass it on to
them,” Schepartz says.

In the Beginning: NCI began by supple-
menting an anticancer development pro-
gram that was already under way at the
Sloan-Kettering Institute for Cancer Re-
search {New York). The test program,
which grew steadily, was given a resound-
ing boost in 1972 by federal funding in the
“war on cancer.”

By 1974 NCI was screening up to
50,000 chemicals a year for anticancer
activity. “That was probably a mistake to
test so many chemicals,” Schepartz con-

cedes. Biit he says lhat at the time “we
didn’'t know enough to predict the kinds of
chemicals that would be effective, so we
had to explore a variety of structures.”

The number tested per year has been
cut 1o about 15,000, according to Robert
Ing, assistant to the chief of NCl’s drug
synthesis and chemistry branch.

NCI now restricts its search to new
kinds of chemical structures. “We're now
trying to preselect based on prior biologi-
cal activity. If the chemical is a new
structure we will test it, if it’s a class of
structure already tested then we reject it,”
says Schepartz.

Goodyear’s Waller explains that his
company’s proprietary chemicals “interest
NCI scientists because they might lead to
some different mechanisms for fighting
cancer than those used in the past.”

NCI’s Ing agrees: “We're looking for
new classes of chemicals with unique features.
Hopefully, we can use intellectual insight to
determine possible activity.”

Some Serendipity: Despite the “intellec-
tual insights™ less than one in 5,000 chem-
icals tested make it to clinical trials,
according to Schepartz. Most of those that
get there are based on rational chemical
designs for specific biological activity.
Although, he adds that there is “some
serendipity” in the search for the right
chemicals.

Methyl nitrosourea is an off-the-shelf

NCI's SCHEPARTZ see day when iest
program wil be passed on to industry.

chemical that-has good biological activity,

which NCI tried to capitalize on by having
outside laboratories develop specific chen:
icals based on it. Result: two of the major
anticancer drugs, BCNU-—1,3-{2-bis
chloro ethyl)]-nitrosourea, tradenamed
carmustine—and CCNU—1(2,chloro
ethyl)3-(4 methyl cyclohexyl)1-nitrosour-
ea, tradenamed lomustine.

Similarly, DTIC—5(3,3 dimethyl. 1
triazeno) imidazold 4-carboxamide—is &
major drug used to combat malignant
melanoma that was designed by the Stan-
ford Research Institute, based on the
activity of imidazold carboxamide.

Maintaining Rights: Companies, such as
Goodyear, that submit chemicals to NCI
for testing, maintain proprietary rights to
their compounds. Schepartz says they can
have “all sorts of relationships set up,
depending on how much they want to
participate in the testing.” And if the
chemical goes to clinical trial, the compa-
ny may want to license it. On the other
hand, if an analog of the chemical is
synthesized for testing, the company’s
proprietary rights may not be upheld, says
Schepartz. . .

Long Pull: The kinds of tests the Good-
year compounds have passed (passed by
about one in 1,000 of the chemicals
submitted) is only the first step.

‘This step, which takes up to 60 days,
involves implanting a tumor in a mouse
sensitive to leukemia. The mouse will die
within 15 days if untreated. If its life is
extended a “meaningful” period of time
through treatment, the chemical is consid-
ered to have good activity.

Successful passage of this preliminary
test, which is repeated three times at a
total cost of some $3,000, leads to a broad-
er series of tests. These involve a variety of
animals as well as a variety of tumors.
Success at this stage is followed by
production of the compound in kilogram
quatities for pharmacological and toxico-
logical testing and review by the NCI
board to decide if it is a candidate for
clinical testing. By this time up to

.$300,000 has been spent on the com-

pound.

Clinical trials, which can take up to four
years, can add several million dollars 10
the cost of the compound’s development.
Only six to 10 chemicals per year make it
to clinical trial, says Schepartz,
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A month ago Gov. Mich-.

ael Dukakis of Massa-
chusetts received some po-
litical intelligence he should

have taken more seriously.

Although he was still 15 per-
centage points ahead of his
competition in the Demo-
crdtic primary campaign,
he had lost nine points in
about 10 days..

The apparent reason:
The impact of the charge
being leveled against him

by FFrank Hatch, one of the
candidates in the Republi-
can primary, that he had
been derelict in trying to
recover $100 million in tax
delinguencies. But Dukakis
was his usual ineffably as-

sured self. When a visiting

reporter suggested the tax
delinquency issue might
make Hatch a formidable
opponent in the general
election, he sniffed: ‘*No,
've taken care of that.™

As it has turned aut, how-
ever, Michael Dukakis is

‘the one who has been taken

care-of — defeated in the

Democratic primary by Ed--

ward J. King, a hard-line
conservative who used the
high tax issue, capital pun-

“ishment and abortion to'

score one of the vear's
many political upsets. King
now will be facmg that
same Frank Hatch in the
November election.

The simple answer every-
one seems to be seeking is

that the taxpayers' revolt is
what brought Dukakis
down. The explanation,

however, is far more com-
plicated than that — and far
more threatening to othér
offlceholders atall leveis It
is neither a secret not a sur-
prise that the voters are hot
about taxes; what is signifi-
cant is what the results say
about their attitude toward
politicians in general arid
incumbents in pamcular
Color it hostile,

Parrick- Caddell, an aq—
tute analyst of publlc opin-
ion, sees the key element as
‘what he calls “‘the level iof
frustration” in an elector-
ate. Generally, he argues,
that level is higher in the

Thursday, September 21,1978

northern and northeastern
states where taxes gener-

ally are higher than in those’

areas of the South and Far
West that are economically

"most healthy. What the

chance to. vote for an anti-
tax, anti-government candi-
date represents, in Cad-
dell's formulation, is “'a

safety valve" ‘that allows

them to express those frus-
trations. .

What is apparent from
the results in the primaries
sofar this year, however, is
that it is by no means only
taxes - or only the north
and northeast that are af-
fected.

There are returns, for

‘example, that suggest a
|

combmatlon of volatile
issues is required. Edward
King relied on abortion and
capital punishment, as well
as high taxes and Dukakis’s
reputation - for beimg 'an
abrasive personality. Simi-

‘tarly, in Miunesota a week

earlier, Bob Short defeated
Rep. Donald Fraser in a
Democratic Senate primary

. on taxes, abortion and an
apparently widespread dis- .

trust.of the pohncal estab-
lishrgent,

The latter, the search for
new. faces less identified
with the power structure,
has shown up in other states
in which taxes have not
been the enly concern. That

was an issue, for example,

B . e P N o

The washington diar ‘:—i}’

only 32 per cent. And Peter
Hart,
Democratic pollster, says

"the rule he is following i5s:

“Don’t count anything as

‘free and safe this year!"”
"Says Caddell:
.Dukakis defeat) will scare

“This (the

the living daylights out of
every incumbent up;”'

Some of those incumnbents
already are running scared.
Gov. Hugh Carey of New
York, for example, is no.

‘better than even money de-

spite having won his pri-
mary. The same is true for
Gaovs. Ella Grasso in Con-
necticut and James Rhodes
in Ohio. Some of those who
were looking forward to
boat rides in November —

another.. insightful..

e
oL

Govs. Jerry Brown in Cali-

fornia and James Thomp-. l‘

son in Illinois, for example
— no longer can be viewed
as totally secure. 5
Indeed, if there was an
incumbent who seemed safe
this year, it had to be Duka-

kis. Althopgh the other: -poli- -

ticians derided his deter-
minedly modest personal
style — **The guy grows
vegetables in his front

yard " sne of them growled

in horror -- they had con-.

sidered him invulnerable to
anyone like Ed King.'

But what neither they nor
Michael Dukakis heard was
the sound of a different
drummer in the politics of
1978,

er

in South Carolma where -
Richard Riley defeated Lt.-

Gov. Brantley Harvey for
the
natorial nomination; in

North Cdrolina, where John " |
Ipgram beat Luther Hodges.

Jr; for a Senate nomina-
tion;

ing Gov. Blair Lee; in Mis=
sissippi,

Dantin whipped Gov. Clff ..
Finch for a Senate'nemina- .-
.- tion; in New Jersey, where .-
political novice Jeffrey Bell -

upset Republican’Sen . Clif-
ford Case.

A Republican polister hat;'- -
found the average job ap-:.
of 20
incumbent governors to be

proval rating

Democratic pguber--

in Maryland, where"
Harry Hughes deféated act- -

where Maurice.

lﬂfj
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By EdWard Walsh

Washintton Post Stati W Titer

Jlmmy Calter has .seen thé,fu
ture his. polmcal pollster mapped ‘
out almosttwo years ago and has’

served  notice that he intends to

take the Democratic Party in’that :

directionm

Last . Wednesday . mg‘nt hefore a
black-tie - audience - of -
a party ofﬂclals and contributors, the
- president -
that he.will he, sreaching from now

- through thefongressional elections |
- this fall-and quite possibly through -
.- the e 1080 presidential campaign. |
ril “I would like to caution all of
vou Democrats—those in. my ad- <

glitfering -

‘delivered - the. message

ministration, those in the Congress

—that we here in Washington must .

set an example,” he said. “We can-

not pass legislation that is identi .

fiably wasteful . .. This 1s the fu-
ture of our Demoecratic Party, a fu-

" ture in which we mainfain our vis-

ion, even heighten our vision, while

o "i’é’.ff"'; _,'1/0:”/1_'/731
f m*im* §i@wm |

)” @ R
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The college-educated, ivlite-col
lar, middle onnd upper- 1mdd£e vpt-
.ing .groups larel growing ‘so {drge
- that simply. doing slightly better
[among them] then in the past is -

gt sufficient to giarantee elec-

tion. If there is a “fulure” in poli-

- ties, it is in this massive demo-

graphic change. We now have al--
most -half the wvoting population .
with some. college educotion, a

 growing percentage of white-col--
[ ldr workers and an esse*ntm‘iy mzd e
‘dleoclass elactorate., : :

----Pa.t.nck H. Caddell
" Dee. 1996, memo $0
Preaidenq-e_le_t:t Carter

governing - with prudence and Te-

sponsibility -that builds the -confi-

dence of our peoplein us”
Carter's speech to the Demoeratic
National Commiitee fund-raising
dinner was one of several the White
House has prepared ands tried out

-during the last several weeks in a

@m -ats His Way

, search for the rl"ht tone for a new
" .basic Carter “stump speech” the
- president can .use this fall while
campaigning  for

gressional candldates B )

* Its central message—tliat Carter"""

and his party stang for “prufient”
and “fiscally responsiole”
‘ment with a hearl—is being pushed

heavily by Presrdeniial adv:ser Ger-
ald Rafshoon. to become the main ™
‘theme - of the  Carter presidency
. through the fall elections and _pos-

sibly beyond.

It is not a message tradltmnally
associated with Democrats,. but
White House aides are convinced
it is what got Carter elected in 1976
and will get him reslected in 1930:

Underlying that convietion is the
belief that the middle-class constitu-

ency that Patrick H. Caddell pin-

pointed in his pre-inaugural memo
must be won over and maintained,

even at the risk of alienating such

- See CARTER, A9, Col. 1

emqel atm'* :con ;
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tradxtmnal Democratic sources of sup- .

- port as organized labor and black
groups. ;.
“There are more people in the mid-
dle class now and more of a demand
‘not for great social movements or a
* redistribution of wealth but to gain

control of those things that threat-
- en that way of life,” one White House
'alde said;

_ Ch1e£ among the list o! “those g
_ things” that now preoccupy the White ‘

.-House-is inflation.

“Inflation hurts every one of us, not
just the poory not just the elderly,”:
ithe president told the DNC dinner. It
saps away our national strength and

© will and. confidence. Very soon I will
announce a new package of anti-infla-
tion. measures. They will be tough.

- 'I‘heyg‘will reqguire sacrifices from busi-

- nesg/ from labor, -from government,
: irom every famlly, every segment of
1 our /society.” -

Beyond mﬂatlon——the overndmg\

New Caricr Theme

domestlc pontlcal zssue at the moment
—Carter will be stressing such themes

. as government efficiency, administra-
tion efforts to root out' waste and cor-

ruption and to “reform” such aspects
of the federal establishment as the

" Civil Service system and the tax code.

They are all themes, White House of-
ficials believe, that wili appeal prima-
rily to the growing middle class, the
people who, out of frustration with
the performance of government, voted
for Proposition 13 in California and
have gotten behind similar across-the-

_board tax-cut  efforts in . dozens of

other states. -

According " to thte House 'press
secretary Jody Powell, such an ap-
proach-has always formed the founda-
tion of the president’s political’philos-
ophy and that, more than ever, he be-
lieves it is the direction in which the
Democratic Party must move to ac-
commodate itself to a changmg elec-
torate.

‘“One advantage the Repubhcans‘

e: F mca! 1

- have had is that the country v1ewed

them as more responsible, hetter able
to handle money, while the Democrats

. were seen as sort of flighty,” Powell

said, “I've heard him say a number of
times that if we could ecut their legs

. out from under them on that issue,
. the Democratic Party would be in

great shape for years to come.”
Moreover, there is a conviction in

" the White House that many of Car-

ter's problems—Dbeginning with hiz as-

" tonishing slide in the polls during the

1976 election campaign and econtinuing

- during much of his presidency—re-
" ¢ sulted because he strayed from his ba-
* siec appeal during the primaries as “a

decent guy who could run things com-

-, petently.” As Carter sought to accom-
* modate the demands of the various in-

terest groups that make up the tradi-

~ tional Democratic coalition, one aide
_ said, his image became *“blurred” and

he began to look like a “tinkerer” who

.was out of his element m the Whlte

I—Iouse.

RO 'IHE WA,SHING-‘ioN POST

R
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" Presidential aides insist that the
president is not about to abandon
Democratic commitments on unem-
-1 ployment, health care and a host of
¢! other social-‘welfare programs, but
: \ will demand that those commitments
be fulfilled “responsibly.” The White

110 accommodate itself t{o the tradi-

+ tional Democratic interest groups, but
T with limits, .

: Thus, it was at least symbolically
significant that during the same week
the president warned his party about
“waste,” he and Vice President Mon-

. dale—his ambassador to the liberal

cwing of the party:—were engaged in
. intensive negotiations with the Con-
- gressional Black Caucus over the
: Humphrey - Hawking “fullemploy-
‘ment” bill,

: Despite a minor spat, it all seemead -

-to end well, with Carter renewing his
‘Hit-out support for the bill, the top
bgislative priority of 4{he- caucus.
¥hat neither. side bothered to men-

House, they say, will continue to fry-

tion was that the bill the presxdent en. -
dorsed several months ago and reen- |

dorsed last week was a mere shell of ‘

the original Humphrey-Hawkins legis- |
- lation, named for Rep. Augustus F.
Hawkins (D-Calif.) and that towering
symbol of traditional Democratic iib-
eral politics, the late senator Hubert

H. Humphrey (D-Minn.), '
The White House rejected the origi-
nal version as unaccountably inflation-

ary and insisted on so many changes

thaf the -bill's stated. goal-reducing

the overall unemployment rate to 4
percent by 1983--may become mean-
ingless.
In the .White House, pres1dentxal
aides say they recoghize the risks in
* Cartey’s “true moderate” approach to
" social’ problems—alienating  black
leaders, organized labor and the lib-
eral establishment even more, But
they seenmt unconcerned.
“As for the blacks and labor, he wﬂl
never satisfy them to the extent they
want, and no Democrat or other presi-

“fieial:said.-

dent uan ‘do that responsxbly," ona m’.

“The lesson of the [19'761 primary
campa1gn was that those days are .
over,” he added. “Labor didnt sup-.
port him, no group supported him. He &
beat them ail”

And so, Cartet’s aides believe, fhe
president will win again in 1980 if he -
confinues to aim his primary appeal
to a tax -weary, inflation- eonscmus -
and growing middle class. | :

“1f anyone thinks they are going td "-’
knock off Jimmy Carter by harkening
back to LBJ and the Great -Society”
and {raditional Demecratic coalition™

politics, I-think they have rmsread the N

country,” one official said.

) Said another: “You could get a re- n‘
- beilion in the party that would prod-.
uce a challenge for the nomination .

from the left. But when you get out_ .

" there in the country on the campaifn
. trail, that’s exactly where I'd like to. 9.
take a challenge.” ) R
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and technology has been ru mng ‘ef-
~ fectively at hqlgspecd compared with the
world growth rite of a 6% per annum in-
crease in scientific and technelogical ac-
tivity. Many of the other most developed
nations of the world have followed our’
lead a few years later, but still, relative

to the rest of the world,

the United
States is falling back at about 3% per an-
num. It is this loss in our ‘scicntific and
technical empire’ [I make an analogy

" "with the loss of British empire which 1

experienced in my youth] which makes
itself felt in the adverse balance of our
dominant high technology international
trade and thereby devalues the dollar in
the world exchanges.

*In 1967, at peak, the United States
was about 33% of all world science and

Patent Policy Changes Stir Comem

o , "] Acting on recommendatiors that date as far back as 1971, the General
S ' Services Administration (GSA) has amended federal procurement regula-
tions to permit Universities to get a larger share of the commercial beneﬁts
of federally financed research. '

! . The new regulations were based primarily on suggestions by a sub-'
el . committee of the Federal Council for Science and Technology that greater
| ' * §  incentives are needed for universities to pursue commercialization of their
! research. The GSA regulations would provide this incentive by encouraging
B federal agencies to allow universities to retain possession and. control of
their federa]ly financed discoveries; universities, in turn, would be encour-
aged to license these discoveries 1o private industry, :

Specifically, the regulations provide for a standard agreement between
federal agencies and universities, known as an Institutional Patent Agree--
P ment (IPA). “The agreements permit . . . institutions, subject to certain
: ' conditions, to retain the entire right, title, and interest in inventions made in
the course of their contracts™ wnth_the federal government.

Such agreements are in commionruse by federal agencies now, but each
may have a slightly different form: The GSA regulations require that all new
IPA’s, meaning any writien or rewmten afte "the effective date of 20 March,
must follow a single standard.’ IR .
o Moreover the standard spe ctﬁed in the regulanons is different from the

- ‘ IPA’s being used now in :everal respects according to several federal pat-
' ent officials. -

1) The new IPA can be used to cover research funded through contracts
as well as grants.

2) The new IPA increases the period of exclusive control that a university
can give to a licensee from 3 years after the initial marketing of a product to
5 years after the initial marketing. :

3) The time that a licensee spends trying to get a federal regulatory agency

to approve the product will be exempted. from the time lnmtc on excluswe

marketmg :

4) It permits universities to afﬁhdte with for-profit patent management
compames which are organized to promote the licensing of university dis-
coveries to private industry.

5) it removes the ceiling on the amount of royaltles from a dlscovery that
can be returned to the researcher who invented it, essentially allowing each
‘university to set its own policy on: the amounts.

" Although this patent policy is intended to facilitate the transfer of
research resuits from laboratory to marketplace, there-is some concern
on Capitol Hill that it goes too far in the direction of allowing profit-
méking firms_to benefit from federally funded research. Also of concern
is:a provision that could pressure researchers to withhold publication
Qpend" 4 pa’ien\i‘ﬁlmgs Senator Gaylord Nelson (D-Wis.), chairman of the
i s. Committee, hopes to hold hearings before the policy goes
:ek.; If that cannot be done, he intends to ask the Office
t 1d:Bildget to delay implementation until hearings can be
beduled —R. JEFFREY SMITH

0036-8075/78i0317-1196300,50/0  Copyright © 1978 AAAS -

technology across the board. The de-
cline, due to saturation at the previously
mentioned 3% per annum, has been pro-
ducing a ‘1% fall in our share of the
world’s science and technology every
vear and we are now, so far as | can
make a guesstimate, only about 25%
world science. Since the United States

has only about 7% of the world popu- -
lation, one can express these figures by -
.saying that at peak in 1967 we had about

five times the average share of world af-
fluence or per capita GNP. It is now. in
1978, about 3% times the average and

" unless heroic measures are taken we will

have been reduced 1o only about double
the world average before the year 200{)
AD.”

Before takmg such ‘‘heroic mea-
sures,” Price thinks that a useful first
step would be to “*disaggregate’ the bas-
ic science budget which is now combined
with other items, including technology
purchases and civil service science, to

‘form a **dangerously misleading aggrega-

tion."” Then he would treat the basic sci-
ence budget to “moderate increases in-
stead of decline.”” He sees the 1 percent
boost requested for basic research i in the
Carter budget as helpful but not “suf-
ficient. What academic science needs, he
says, is funding over perhaps a 10-year

period to make vp for the cuts it has suf- . .~
. fered. To do this would require an in-

crease of 16 percent a year in the aca-
demic science budget and, if funds
were provided to compensate for a 6 per-
cent inflation rate, Price calculates a 22
percent increase would be in order.
These would be heroic measures in-

deed, but Price insisis that the choice is .

between such action or rapid decline.
Price’s bid for support of basic science

was not subjected to questioning by ei-

ther legislators ‘or his fellow panelists be-

cause he departed immediately after giv-

ing his testimony. Price, a versatile aca-

demic . whose interests and expertise -

range from the development of scientific
instruments to the wilder shores of sci-
ence policy, was scheduled to-chair .a
session on “*Science and the Ism’s of the

" 20th Century,” set for the same hour.

Challenge$’ta Price’s views seem pre-
dictable from those who feel that im-
provement of U.S. performance in in-
dustrial innovation is the main problem
for science policy today and that heroic
increases in-the basic research budget

are not the -way to solve it. Senate staff

members say that Senator Adlai Steven-
son 111 found Price’s paper provoc-

ative,.and Price's analyses have a way

of getting noticed in academia, so there
could be a delayed reaction.
~ —JoHN Walsn
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deer ally Hponv.ored biomedical re-

search needs more stable funding and
needs to be left more completely in
the hands of scientists, concludes a
prestigious Presidential review panel
after 2 15-month study.

The . seven-member President’s
Biomedical Research Panel was set
up early last year to evaluate the im-
pact of federally funded research on
biomedical and behavioral sciences.
Its report is, In a sense, a review of the
system from within, for aithough
none of the"members are full-time
federal employees, five are physicians

-affiliated ‘with university medical

schools. The chairman, Dr. Franklin
B. Murphy, is & corporate executive
who was formesxly dean of

_school, and the remaining member is

.i

~several decades, the panel sayy/

Tearning 107 ¢ontiol or prevent il ,

chairman of the three-member Pres-
ident’s Cancer Panel, which oversess
many of the activities of the National
Cancer Institute. :

With tke right supoort, the panel
sees medical researchers as capable of

human diseases. Meeting this go
will reguire steady, hard work £6r

program. “What is needed
some sort of gettling down for
haul,” the panel beheves. “
the scientific enterprise

reqgllire growth and expAnsion at the
rate achieved inthe 1970’s and 1960’s

‘The pan'é

ental Health Ad-
T the two major institu-
tions responsible for federal support |
of bhiomedical and behavioral re-
search. In almest-every.case, the panel

callsTor more scientific con rUI‘K
Yor instance, on the matter of dé=
veloping research budgets, the panel N

bélieves that Congress qnd the Office

~ of Management T Fidget have been

\ beh

making oo many science decisions
without “sirong scientific guidance.”
This guidance could come from the
new kres ial science. adviser [/
whose staff should include ina senip
position an eminon+ biomedical ghd
tist, A Stromg NIH
nothér source of

trector, would be

"
[

4 C&EN M.—..y 10, 1976

a medical |

advice And the panel recommend
expanding the President’s Can )
Panel to oversee all NIH institu

NIH s peer_ review system fg

receive funding wins. high prafse fr‘om
the panel. Calling it one of£he most
valuable management togls used by
NIH, the panel says thefystem “ad-
vances the scientific epterprise with
predictable efficiency and therefore
gives the taxpayer #hore for his dol-
lar.” As to the gharge sometimes
‘heard that the syétem fosters elitism,
the panel findsfihis charge has some

. ., ' )’(‘J jU’

SCIENTISTS KEED

‘data from federally

}/ﬁ’

| merit bui this trait is actﬁél]y b‘(_ane% .
asis o

ficial since “selection onthe b
excellence is elitist.”

In fact, the panel is more concerned

that C‘onvre%s:onally mandated

public exposure of peer review pro- -

ceedings and of preliminary scientific
: . supported
projects will be detrimental to ad-

vancing scientific excellence. Itcalls -
for amending the Public Health Ser- -

vice Act to allow both peer. review
hearings and preliminary data from

research projects tr; remain’ COTlfl-‘ :
dential. _ R

Roadsile accumulation of sulfate
emisglons from cars equipped with
catdflytic exhaust converters is ap-
pgtently less than previously be-
ved. This finding hy General Mo-
ors researchers casts doubt on earlier

predictions that there might be a po-
tential hazard from sulfate emissions,
The GM findings come from a
study conducted jointly by EPA and
GM last Octoker at the company’s
Milford, Mich., test track. Data were
presented two “weeks ago to a House
Science & Tecls 1oIo<fy Subcommit-
- tee. IrrThe study GM scientists com-
ed swifate emissions measured at
the test track with predictions based
on EPA’s “worsi, case” mathematical
model. Designed to simulate traffic
density on a so-called “1985 [reeway”™
{by 1985 most cars arve expected to
have catalytic-converters) the test
used a total of 352 catalyst-equipped
cars, including vehicles from Ford,
_Chrysler, and American Motors. Test
cars an on unteaded fuel containing
0.03% sulfur, the .S, average for
unleaded motor fusl,
Catalytic converters, however, have
been criticized for producing poten-

v oxidizing sulfir normally found in

asoline, just as the converters oxidize
funhurned hydroearbons and carbon
imonoxide to water and carbon diox-
ide. Under unusual meteorological
conditions such as temperature in-
versions and light winds, a fleet of
largely catalyst-équipped cars might.
produce high sultate concentrations

Eaily unaccepiable levels of sulfates

Bnvirommentgl~ Frotectionr Ageacy

- that position. o
Based on the GM tests. says

along heaw]y tm eied roads. IPA

.-

late hazard less Ehan p?@de '&e@

Air
suffaie emissions from autes

initially believed the sulfate question

serious-enough to be a health hazard

for 1uc11v1dua}s with respiratory dis- "k

ease, but’it later backed away f

| __.ﬂfam v

PR

om. '

turbu!ence apparenﬂy c’:spersesl_”

Charles S. Tuesday, tec¢hnical divector

of General Motors Research Lahora-
tories, “it has been found that in
driving of typical high-density free-

- ways, “the sulfate emission rate is

considerably lower than EPA’s carlv-

estimates. Fm thermore, there isevi- -
dence that the_amouut of sulfate
emitted decreases substantially as the
vehicle accumulates mileage.” What .~ .-
‘this means, Tuesday says, is that ac-
“tual amounts of sulfaté emissiong

from individual vehicles on crowded
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no tone of: truth or falsehood; oniy indifference.
fThe prosecutor handed him & sheet of p papet.
agreement :you signed?”
: i-Keating held the paper in his hand. “Yes)”
Lo FES that FHloward Koark's SLgnature’“
1 “‘_i’LS :
Will you plcasc read the tmms of this a"reement to the
rv?ll N
Kuatmw read it aloud. His voice came evenly, weli clml d
obady in the courtroom realized that this testimony had been
intended as a sensation. It was not a famous architect publicty
confessing incompetence; it was a man reciting a mentorized
Jesson, FPeaple felt that were he interrupted, he would nof hwe

“Is this the

ov:,r again from the beginning.

- He answered & great many guestions, The prosecutor intro-
“duced in evidence Roark’s original drawings of Cortlandt,
-which Keating had kept; the copies which Keating had maude
of them; and photographs of Cortlandt as it had been built.

“Why did you objeci so strenuously to the excellent struc-
- 1ordl changes suggested by Mr. Prescott and Mr. Webb?”
© I was afraid of Howard Roark.”
© “What did your knowledgf: of his character lead you to

expeet?” .

“Anything.”

“Wmt do you mean?”’

-1 dor’t know. I was afraid. I used to be afraid.”

The questions went on. The story was unusual, but the
sudicnce fell bored, It did not sound like the recital of a pu-
ticipant. "The other witnesses had seemed 10 hd\-b a morc pur-
sonal egnnection” with the case.

When Keating Teft the stand, the andience had the odd tn-
pression that no charge nad cccurred in the act OL A Ty
axit; as if no person aad wal}.cd out.

“The prosecution rests,” sald the District Attorney

The ]udne locked at Ronk

“Proceed,” he said. His voice was gentie. _

Roark got up. “Your Honor, I shall call no witnesses. Thix
will:be my tcstimony and my summation.”

“Take the oath.”

Roark took the oath. He stood by lhe steps of thc Wit
stand. The andience looked at him. They felt he had po ch: »m_
They could drop the nameless resentment, the sense of oo
security which he aroused | in'most people. And so, for the s !
time, they could see him as he was: a man totally n.du
of fear.

The fear of which they thought was not the normal k md\
8 Fesponse’ 1o a tangible danger, but the chronie, unconiyy
fear 1n which they all lived. They remembered the misc .Lu v
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‘sgno s*mnd of effort to pronounce a truth of such 'miu"e,

uble to pick up the next seatence, but would have to siart wil -

. hostile crowd-—and they kiew suddenly that no hatred was

words he could have said, but had not folznd and hdtGS:-thOS{“,

: who robbed him of his _courage, The misery. of knowilig how

. strong and able one is in one’s own mind, the radlant picture i

. never to be made real. Dreams? Self-delusion?- Or s.murdefed =
Teality, unborn, kilied by that corroding emotion w:thout name ¢

—fear-—need-—dependence—hatred?
Roark stood before them as each man stands in the inno-
cence of his own'mind. But Roark stood like that before a

possible (0 him. For the flash of an instant, they grasped ihe

. manne1 of his consciousness. Eachi asked himself: do I need G

- fire to Keep them warr, to cook their food, to light their caves.

anyong's approval?—does it matter?—am I tied? And for that .
instant, each man was free—frec enough to feel benevolence ;
for every other man in_the room.

7iCwWas only a toment; the moment of silence when Roark

' was about to speak.

“Thousands of years ago, the first man discovered how to !

make fAre. He was probably burned at the stake he had taught i
his brothers to light. He was considered an evildoer who had
dealt with a demon mankind dreaded. But thereafter men had

. He had left them a gift they had not conceived and he bad \*

yented the wheel. He was probably torn om the rack he had
: taught his brothers to build. e was considered a transgressor
" who ventured into forbidden territory. But thereafier, :men
. could travel past any horizon. He had feft them a gift they had

- yaliures

lifted darkness off the earth, Centuries later, the first iman in-

not conceived and he had opened the roads of the world.
“That man, the unsubmissive and {irst, stands in the opens
ing chapter of every legend mankind has recorded about its
beginning. Prometheus was chained to a vock and tory by ‘
because he had stolen the fire of the t‘och Adarm was G

“eondemnad to suffer~—becauss he had eaten th fruit of the trea
- of Z-.now]cdgc Whatever the legend, somewhere in the shadows
of its memory mankind knew tha{ its glory began with one -

and that (hat one paid for his courage.
“Throughout the centuries there were men who took an[
steps ‘down new roads armed with nothing but their own

s vision, Their goals differed, but they alf had this in common:
:that the Step was first, the road new, the vision unborrowed,

T

and the response they leccwed-—-—}ntred The great creators—
the thinkers, the artists, the scientists, the inventors—s tood;\
alone against the men of their time. Emv great new thought
was opposed. Bvery great new invention was denounced. The
first motor was considered foolish, The airplane was consid-
tred Impossible, - The power loom was considered vicious.
Anesthesia was considered sinful. But the men of unbarrowed
vision went ahead. They fought they suffered and they paid,
But they won.
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fon ator T by%ﬁ'{ 5 er@i@
or his brothérs I‘Cjtgs_d e giftehe off if
destroyed the slothrulkeoWife weir ivd i

: %?b own truth, and his gwn wo z
T omT Y. A sympheﬂyqé;y.ok, s, & ohibosonds
; Ay d X S0, ]
_a;:llplane or a building—thét'waslhis goal and his life. Mot
.%} g_s,c who hicard, read, operated, believed, flew or inhabited the
ung‘hf ha:l Erca-tecl. The creation, not its users, The creation
::f?\tret?:; bc;;.‘:xih's others derived from it. The creation which
gave Torm to-hus truth, He held his trus % 51l thim e e
B ok is truih above all things 'and
“His wvision, his strength, hi
PHi {rength, his rag e fr i f]
spirit. A Tan’s s Sngth, s comrage came from his own
pirit A Inan' Sp % , tﬁ}v;{ver, 1fs his self. That eniity which is
] $ sness, To think, to feel, to j C
t‘ fons ot the o s » to judge, to act are func-

_“Ihe creators were not selfless. It is the whole secret of theip
power—ilat it was self-suiiicient, sclf-motived,self-gencrated
A first cause, a fount of energy, a life force o over.
The ereator served nothing and n ,

a Prime Mover,
“And only by living for himse

1‘;‘ one. 1I;Ie lived for himself.
things which are the glory of m Tnd. Such 5 he meve the
achievemient, -

ankind. Such is the nature of
“Man cannot survive exce

earth unarmed. His brain is his only weapon. Animals obta;
f?od by fc)u_rce‘. Man has no claws, no fangs, no horns, no g ¢ at
sirengin of muscle. He must plant his food or hunt it. To g nt
. . heneeds a process of thought. To hunt, he needs wea
- to make weapons-—a process of : Y

necessity to the highest religious
ing skyscraper,[& j ‘

pt through his mind. He comes o

] _ apofis, and
thought. From this/stmplest
hest abstraction, from thf whee! to
ot osila ‘

cones from o ‘sine

IEA5omNg ming. )
Uit mind fis 2n sttribute of the individus! There s no
LTS . a '

- 51‘1?3"{ thirdg as a collective brain, There is
- collective thought, An agreement reache 0y a group of me
sis only a co{np;omise or an average dpiwn upc';ﬁn mt'jm' int"'rl
vidual thoughis. It is a secondary co sequence The‘ Eimam-
||+ act—ihe process of Teasgn-<—must pcrformecf b e"f:il mry
. gl?nc We'can divide a meal arpéng many men.yWé camﬁo?
; lljic.‘:;. 1tfm a coliective st“.—n‘a'c} No man can use his lunes to
o f)ci;'l'tr:gthzﬁ atr;?lt}:ﬁg i%mn.t'l\' m;m cat use his brain to think
o ar . unc 5 ivat
: Th‘?yyca_nnot_be' shared ltrlz‘:ngfc?r%?f el spivit are private.

< "We inherit the prodficts of the thoueht of other men '\V
- inherit the. wheel. We make a cart. The eart becomes an ';ti*'c
- mobile. The automchile becomes an airplane. But all ?h‘%uﬁ
- the process what ¥e receive from others is only the end prlddu-f;'t
. of their thinkiph. The woving force is the creative Taculty
~which takes thfs product as material, uses it and originates t‘fy
next step. THIs creative facuity_ca given 01% réccivq;de
potegh y
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orrowed. Tt belongs 1o single, individdal men. That
3 i Sropert atpr, Men learn fron
e a7 s only theekchange of material.
man can give another the capaCity to think, Yet that
Thgite i oniy means of sugvfval, R

“Nothing ¢ given to man on.€arth, Everything he needs has
to be prodyfed. And here pwin faces his basic alternative: he
can survive in only one ofAwo ways—by the independent work
of his own mind or asd parasite fed by the minds of others.
The creator originates? The parasite borrows. The creator faces
nature alone. Tho/parasite faces naturc through an iner-
mediary.

“The creatopt concern is the conquest of nature. 'The para-
site’s concery’is the conguest of men.

“The crgdtor lives for his work. He needs no other men. His
¥0al s within himself. The parasite lives second-hand.
He negds others. Others become his prime mative.
fe basic peed of the creator is independence. The reason-
ing/mind cannot work_under any 1onn of compulsion. 1T emr

o_r‘____gg._&a&n.ﬁ_&d_o,r.ﬁubmldll&\w_ri He euibed, sacrificed or subordinated to any consideraiion
whatsoever, It 11 independence i funetiormmd in |
raohive. 1o a creator, all relations with menh are seconuary.™
' & basic need of the second-bander 1 (o secure Hisiles
with men in order to be fed. He places relations first. He de-
clares that man exists in order to serve others. He preaches
altruism. -
“Altruism is the doctrine which deman
others and place others above self,
“No man can live for another. He cannot share his spirit just
as he cainot share his body. But the second-bander nas used
altruism as a weapon of exploitation and reversed the base ot
mankind’s moral principles. Men have been taught every pre-
cept that destroys the creator. Men have been taught depen-
dence as & virtue, ‘ :
“The rnan who atlempts to live for others is a dependent.
e is a parasitc in motive and makes parasites of thuse he
serves. The relationship produces nothing but maitnal corrup-
tion. It i impossible in concept. The nearcst approach Lo it in
reality-~the man who lives to serve others—=is the slave. Jf
physical slavery is repulsive, how much more repulsive is the
concept of servility of the spirit? The couquered slave bas'a
vestige of honar, He hes the merit of having resisted and of
considering his condition evil. But the man who enslaves him-
self voluntarily in the name of love is the basest of creaiures,
e degrades the dignity of man and he degrades the con-
ception of love. But this is the essence of alurujsm. '
“Men have been tgught that the highest virtug i
i to_piye”Yet one cannot give ibat which has ng
cen created. Creation comes before distribution—or there will
be nothing to distrib}w.’ﬁe need of the creator comes DELOTE
o =
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_thé; need of any possible’ beneficiary,
mire’ the second-Tander who dispenses gifts he has not pro-
duced above the man who made the gifts possible. We pr:f;g-\
an zct of charity. We shrug at. an act of achievement, '
Men have been taught that their first concern is to relieve
the suffering of others. But suffering is a disease. Should on‘é
come upon it, one tries (o give relief and assistarice. To make
that the highest test of virtue is to make sufferingthe most in -
=~ portant part of Jife. Then man must wi il Fern
in order that_ he may be virtious, Such is the nature of altroism
Flie creator is not concerned with disezse, but with life. Vet 1h
- work of the creators has eliminated one form of idisease afte;
another, in man’s body and spirit, and brought more relief
from suffering than any aliruist could ever congeive. '

Yet we are taughf to ad-

€ (A IR Bl i 1 i )
Men have been taught that It i3 a virtue to agree with

others. But the creator is the mas who disagrees. Men have
been taught that it is a virtue to swim with the current, But ‘thz
crealor s the man who goes against the current, Men have
been taught that it is a virtue to stand together. But the creato
is the man who stands aione. : '
“Men have been taught that the eeo i the synohym of evi
and selflessness the ideal of virtue. But the creator is the egotist
in Ihg-,_ai‘asolute sense, and the selfless man is the one who does
not think, feel, judge or act, These are functions of the self
Here the basic reversal is most deadly. The issue has been
perverted and man has been left no alternative—and no free-
dom, As poles of good and evil, he wag offered two concep-
t:omg;_ egotism and altruism. BEgotism was held to mmean the
;at-.}c;rbz;;cer‘_}c;_if-czghgrs to self. Altruism-——the sacrifice of self to
ers. 1 his tied man ir ¢ i
ot bt Jad ma rrevoeably 1o other men and left him
o‘f: others or pain inflicted upon others for the sake of self
When it was added that man nust Snd joy in self-immolation,
the trap was closed. Man was foreed to accept masochism as
his jdeal-—under the threat that sadism was his only‘a[tema‘liv‘c
Ulig; was the greatest fraud ever perpeirated on mankind. ‘
This was the device by which dependence and suffering
were perpetuated as fundamentals of [ife. -
. “The choice is not self-sacrifice or domination. The choice
Is independence or dependence. The code of the creator ot the
code of the Ssecond-hander. This is the basic issue. It rests upon
the aiternalive of life or death. The code of the creator is buil:
on the needs of the reasoning mind which allows man to sur-
vive. The code of the second-hander is built on the needs of a
mind incapable of survival. All that which proceeds frdl;l
man’s independent ego is good. Ail that which proceeds from
man's dependence upon men is evil, ‘ '
The egotist in the absolute sensé is not the man who sam"i-
Bees others. He is the man who stands above the need of using
others in any manner. He does not function throughi them, He
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~ bis worth as a man. Independence is the only gauge of human

is not concerned with them in any primary matter. Not in his
aim, not in his metive, not I his ihinking, not in his clcsn"es, i
not in the source of his energy. He does not exist for any other -

only form of brotherhood and mutual respect possible between
mei. ' 3
“Degrees of ability vary, but the basic principle remains the
same: the degree of a man’s independence, initiative and per-
sonal love for his work determines his talent as a worker and -

virtue and value. What a man is and makes of himself; not
what he has or hasn’t done for others. There is no substitute:
for persenal digaity. There is no standard of personal dignity
except independance.
“In all proper relationships there is no sacrifice of anyone -
An architect -needs clients, but he doss nol stb=
ordinate his work to their wishes. They T
ot or j ive commission, Men exchatige

If they d t desite i, they are not foyce T wilh.cacn
other, They seck further. This is the only possible form.of

relatjofship between equals. Anyihing eise is a iclation-of

slave to master, or victim t ioner.

““No work 1s ever done collectively, by a majority decision.
Every creative job is achieved under the guidance of a single
iidividual thought, An architect requires a great many men to
erect his building. But he does pot ask them to vote on his
design. They work together by frec agreement and each is free .
in his proper funciion. Axn architect uses steel, glass, concrete,
produced by others. But the materials repiain just so much
sinel, olass and conereiz uatil he touches thom. What he does
with

1 thein is his individual product and his individual property.
This 13 the only paitern for proper co-operation among mei.
“The first ¥ight on earth is the right of the ezo. Man's first

duty is to himself. His méral iaw is never to place his prime - 1|

goal within the persons of others. His moral obligation isto do
what he wishes, provided bis wish does not depeud primarily
upon other men. This includes the whole sphere of his creative
{aculty, his thinking, his work. But it does not include the
sphere of the gangster, the alivuist and the dictator.’

“A man thinks and works alone. A man cannot sob, exploit
or iule—alene. Robbery, ¢xploitation and ruling presuppose
victirns, They imply dependence. They are the province of the
second-hander.

“Rulers of men are not egotists. They create nothing. They
exist entirely through the persons of others. Their goal is in
their subjects, in the activity of enslaving. They are as de~
pendent as the beggar, the social worker and the bandit. The
form of dependence does not matter,
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“But men were taught to regard second-handers—iyrants
cmperors, dictators—as exponents of egotism. By this fraud
they were made ta desiroy the ego, themselves and others. The
purpose of the fraud was to desiroy the creafors. Or to harness
them. Which is a synonym. ' ‘

“From the begizming of history, the two
stood face to face: the creator and the second-hander. When
the first creator invented the wheel, the first second-hander
rcs‘;‘zg)llded. He invented altruism.

The creator~—denied, opposed, persecuted, exploited—went
on, moved forward and carried all humanity along on his
encrgy. The second-hander contributed nothing io the process
except the impediments, The contest has another name: the
individual against the collective. '

“The ‘corm'{lon good’ of a collective—a race, a class, a state
——was the claim and justification of every tyranny ever estab-
lished over men. Every major horror of history was committed
1 the name of an altruistic motive, Hag any act of sclfishness
&ver equaiced the carnage perpetrated by disciples of altruism?
D(_)es_tl::emult-lle n men’s.hypocrisy or in the nature of the
principle? The most dreadful butchers were the most sincere
They believed in the perfect society reached through the guillo-
fine and the firing squad. Nobody questioned their right to
murder since they were murdering for an altruistic purpose. It
was accepled that man must be sacrificed for olher men. Aciors
chiarge, but the course of the trapedy remains the same. A
hm}mmtarzap who starts with deciarations of love for mankind
aud ends with a sea of blood. It goes on and will 2o on so
long as men believe that an action s good if it is unselfish.
That permits the aliruist to act and forces his victims to bear
i The leaders of collectivist movements ask nothine for them-
selves, But observe the resulis. N

The only good which men can do to one another and the
only statement of their proper relationshin is—¥Hands off!

Now observe the results of a society buili on the principle

of individualism, This, our country. The noblest country in the

history of men. The country of greatest achievernent. grealest
praspenty, greatest freedom. This couniry was not based on
lselnljcss service, sacrifice, renunciation or any precept of 4l-
{ruism. It was based on a man’s right to the pursuit of hap-
piness. His own happiness. Not anyone else’s. A private
personal, selfish motive. Look at the results. Look into yomi
OWiN conscicnce, ‘ :
“It is an antient conflict, Men have come close to the truth
but it was desiroyed each time and one civilization fell aftell
another, Civilization is the prozress toward a society of pri-
vacy. The savage’s whole existence is public, ruled by the laws
gfci:l_ls tribe. Civilization is the process of setting man free from
“MNow, in our age, collectivism, the rule of ihe second-hander
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and sccond-rater, the ancient monster, bas broken Joose and is
running amuck. it has brought men to » level of intellectual
indeceney never equaled on earth. It has reached a scale of
horror without precedent. It has poisoned every iind. It has
swailowed most of Burope. It js engulfing our country.

“{ am an architect. I know what js to come by the principle
on which it is buiit. We are approaching a world in which 1
cannot permit myself to live.

“Now you know why I dynamited Cortlandt. .

“I designed. Cortlandt. T gave it to you. I destroyed it.

“I destroyed it because I did not choose to let it exist. It was
a double monster. In form and in implication. 1 had to blast
both. The form was mutilated by two second-handers who
assumed the right to improve upon that which they had not
made and could not equal. They were permitted to do it by the
general implication that the altruistic purpose of the building
superseded all rights and that I had no claim to stand against it.

“T agreed io design Cortlandt for the purpose of secing it
erected as I designed it and for no cther Teason. Thal was the
price 1 set for my work. I was not paid.

“I do not blame Peter Keating. He was helpless. He had a
contract with his employers. it was ignored. He had a promise
that the stracture he offered would be built as designed. The

nromise was broken, The love of an for the in i
wors nbd nis viohr to dresesve (i poe now cepsingrid o weind
tangole and an unessaniial, You have heard the prosecuior

.

in

CEAY IAAL YWy was the puilding disfigured? For no reason. Such,

acts never have any rcason, unless it's the vanity of some
second-handers who feel they have o tight to anvone's prop-
erty, spiritual or material. Who permitted them to do {t? No
particular man aisong the dozens in authority. No one cared to
permiit it or to stop it. No one was responsible. No one can be
held to account. Such is the natare of all coilective action,

“1 did not receive the payment I asked. But the owners of
Cortlandt got what they needed from me. They wanted a
scheme devised to build a structure as cheaply as possible. They
found no one clse who could de it to their satisfaction, T could
and did. They tock the benefit of my work and made me con-
tribute it as a gift. But I am not an altruist, ¥ do not contribute
gifts of this nature. .

“It is said that T have destroyed the home of the destitute.
It is forgotten that but for me the destituie could not have bad
this paiticular bome. Those who were concerncd with the poor
had te come to me, who have never been concerned. in order
to helo the poor. it is believed that the poverty of the future
tenants gave them a right to my work. That their need con-
stituted a claim on wy life. That it was my duty to contribuie
anything demanded of me. This is the second-hander’s credo
now swallowing the world. -

"1 came here to say that I do not recognize anyone’s right
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to one minute of my life. Nor to any part of my energy. Nor
to any achicvement of mine. No matter who makes the ¢luiin,
how large their number or how great their need,

“I wished to come here and say that [ am a man who
not oxist for others. :

“It had 10 be said, The world is perishing from-an orgy of
self-sucrificing, ’ ‘

“] wished to come here and 'say that the integrity of a man's
creative work is of greater importance than any charitable en-

docs

deavor. Those of you who do not understand this are the men

whaore destroying the world.
- *I wished to come here and state my terms. I do not care to
exist on any others, ‘ )
“1 recognize no obligations toward men eXcept one: io re-
spect their freedom and to take no part in a slave society, To
my couniry, I wish 1o give the ten-years which 1 will spead in
jail if my country exists o longer. I will spend them in mem-
ory and in gratitude for what my country.has been. It will be
my act of loyalty, my rcfusal to live or work in what has taken
its place. . )
“My act of loyaity to every creator who ever lived and was
made to suffer by the force responsible for the Cortlandt I

~ dynamniited. To every tortured hour of loneliness, denial, frus-

fration, zbuse he was made to spend—and to the battles he
won, To every creator whose name is known—and o every
creator who lived, struggled and perished unrecognized before
he could achieve. To every creator whd was destroyed ia body
or in spirit. To Henry Cameron. To Steven Mallory. To a man
who doesn’t want to be named, but who is sitting in this court-
room and knows that T am speaking of him.”

Roark siood, his legs apart, his arms straight at his sides,
his head lifted--as he stood in an urfinished building.” Laier,
when he was sented again at the defense table, many men in
the roora felt as if they stifl saw him standing; one moment's
picture that would not be replaced,

The picture remained in their minds through the long legal
discussions that followed. They heurd the judge state to the
prosecutor that the defendant bad, in effect, changed his plea:
he had admitted his act. but had not pleaded guilty of the
crithe; an issue of temporary legal insanity was raised; it was
up to the jury to decide whether the defendant knew the
nature and quality of his act, or, if he did, whether he knew
thal the act was wrong. The prosecufor raised no cbjection:
there was an odd silence in the room: he felt certain that the
had won his case already. He made his closing address. No
one remembercd what he said. The judge gave his insiructions
1o the jury. The jury rose and left the courtroom. ;

Feople meoved, preparing to depart, without haste, in éx-
pectation of many hours of waiting, Wynand, at the back ‘of

- the room, and Dominique, in the front, sat without moving.
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" gound, and a space of blank silence

into the courtroom:

. s si ¢ him out. Reark
ilifi »d to Roark’s side to-escor ol onrk
jtdbig;l{th; tgg?ense table. His eyes went tp] _Eomlmque,, it
if(t)oivyn;md. He turned and fOI':OWCEHé]:g E:'?xlsla.sharp crack of
jie had Teached the door when 1 v R eapie rcali_:ﬁ:d
y ] rGOi. ke
that it was a knock at the closed door of the jury 100
jury he hed a verdict. . . | o
]m’y“hd‘"l- ri%lc(;m%ad been on their feet retpamclzd E;L:Eandfsll]\gé
froiigbbtxntil the judge retorned to the bench. The jury

“The prisoner will rise and face the jury,” said the cierk of
sl d stood facing the jury.
k stepped forward an ‘
A }z}?c\:v %J;%kl’\(%alt‘he I‘O%Ej‘n, (Gail Wynand got _up?,?nd stood also.
t“Mr. i’*‘oreman, have you reached a verdict
“e have.” -
#VWhat 1s yOur verdict?
Mot gally.. ’ d was not to Jook at the
fi ment of Roark's head was 1o )
cit;l:hii l‘;l;it‘;?gsgw, at the judge or at ]_Dom:mque. He looked
. \\?frgg:;]g'turned sharply and walked out. He was the first

man to.leave ibe courtroon.

19

. . tns of
‘Rocrr ENRIGHT bought the site; the plans a?dntqivngwi:tgd
(:a;i‘:t‘qfﬁﬂt fremn the government He orderet ;.vi ¥ s
"l("' }.11‘: of foundations dug ont 1o leave a clean Ao Lpl\l ; o
LQJJ";' .‘-k’c hired Howard Roark to rehuild {hel “}“JTOJQ,CF._ Laci ué
ea?;;;]x. contractor in charge ohserving the sirict ecmnomy{ C{S
ngle ac . g : L
?‘ne‘ plans, Enright budgeted the unde';.td}}ing tc;cscizloz;fugzgoqns
) “ L < =T, ra .o . R A
ith Y H srofit for himselt. Mo
“th o comfortable margin o1} sel 4 :
f:']c‘:lz‘:: dto te asked about the income, occupalicn, C;;f;{em:vi?é
: is; iecl was open o alyol
dict of the future tenanis; the p_m)ccl s T 0 A v a
wished to move in and pay the rent, whet 1ert e aff
ore v qent elsewhere or. nat. .
ro expensive apariment € ' > Lo The
chi, aie ig Aygust Gail Wynand was granted his -‘Lll-‘?TfeatTtil]ae
: 1;{ was not contested and Dominique was nol presen the
%‘- ief hearing, Wynand stood like a man facing a 1<:ouur’t‘~.r13§r it
aﬁg 'hé?:rd t}:{c cid obscenity of legal E;"arl::uagc ocsc;(i_oltll.g\t:ai
breakfast in a house of Monacllaoc;]g Vzlllircy—-—sx\/lg?ﬁcj;?;y d':}S-
akias . 0 Y+ branding bhis wWihe o aily,
and—HBHoward Roark; 3 2 - dis-
goncred, oranting him lawlul sympatc¥, :h‘e‘si_atug Jopf]n;jlu}or
inuoccnce:: and a paper that was his passport to ireedo
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OTHERS ARE SAYING...- W/ﬁw
Floamsafuchs dboy T g

Ignoring Cancer /

' 'I[ the federal department of Health, hsts are being selfish in pursull of the

Education and Welfare (HEW) really profit motive,

wants a breakthrough in cancer re- | It also can be argued that politics is
‘- search, it's discovered a umque way of [taking precedence over science.
showing it. / The one irrefutable fact is that some-
: \The department, over the last two thing has become lost in the test of wills
‘| years of Joseph Califano’s regime, has ; — the commitment to human life and
'l become a bottleneck for new discov- the preservation of it-threugh cancer-
eries which could hold the promise of | fighting chemicals.

early detection — and control —of i Surely, the government’s investment
cancer. o2 | In these discoveries becomes lost. as

'But HEW is hung up on who should ! time drags on and more patients die and
S retain patent rights over such discov- \‘oiher technigues comg to the fore.
" efies — the government or the scientists | gowhgiuta)egnpas;se RK 4
'w}{? d?’lekip the ;::oneen?g tech(r; lqa%sw i thise:ery c;ef'io'ugghear ge‘ tlf?: z%gzerné?ay?
.naeomaeupxsmm = : -
I e g
iscoveries by companies that wou
mately ma’,’,uf:é{’u,ee and chstnbute They have decided to withhold potential
,,1 ecornpound . -+ | cures and revolutionary new diagnostic
pounds.- ) |\ tecnnigoesfor treating such-diseases-as
'ln this llmbo smentxsls lose interest | cancer, arthritis, hepatitis and emphy-
r\ as their dlSCOVEI‘lBS languish. And man- } sema.”
3_ ufacturers turn to other pursuits, leav- 1s it really too dnmcult to put priori-
- ipgthe various producls unconfirmed as { ties where they belong — on human life?
* 1o their value and in short supply if they!
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Is it beyond human vision to devise a . .

- dohave merit, - way whereby government could recover
1+ Two examples have recentiy come to] its investment while at the same time
light rewarding the scientist or the pharma-

Two govemment-funded scientists at \ ceutical company for their darmg and
opposite ends of the world discovered ! . discovery? - -
revolutionary techniques for treating Certainly, to shut and lock the door en

In Israel, Dr. Michael Sela found an™ ther the cause of science or comnpassion

* ‘early detection blood test for breast and- Lg%‘j)m.\_,,_
© .digestive-tract cancer. - ensing this, no doubt, and prodded by
1 At -the University of Arizona, Dr. Senator Dale, Califano the other day or-

Sydney Salmon discovered a simple lab  dered 2 number of poiential cures freed
test for cancer that can be conducted in Ier further testing and distribution.
tﬁst tubes rather than on patlents thus  That is the least that ,an afflicted
. eliminating painful drugs.- public should expect.
= JHEW lawyers, apparently argumg Cancer poses enough frustrations and

€its are privately held, won't clear the one, even fractional, delay in delivering
: way for testing while the debate rages. treatment to the sick,;

. :Naw it can be argued that the scien- , —Morning Star, Rockiord
--F"' --"'f“‘."l_ﬁ- nmﬁ_l‘._.ﬂ,ﬂf;ﬂ*v e r'- o - . Ny
E4 ) .
. % J ’

that hospital costs will go up if the pat- heartaches without the HEW adding

cancer. - such cancer breakthroughs serve nei- .

A & ) By el - WY W
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PRESIDE\IT 5 MESSAGE TO CONGRESS MARCH 16, 1972, ON SCIENMCE
AND ThCHl\.OLOGY INCLUDING FACT SHEET

" THE WHITE HCUSE ting an idea to use is a far more complex process than has
S, o o . g . . | often been apprecizted. To accompllsh thls transforma-
ST TO THE CONGRESS OF THE UNITED STATES: tion, we must combine the genius of invention with the
- The abiliry of the American people to harness the | skills of ent"epreneursmp, manal,emert, marketing and
‘ -discoveries of science in the service of man has always finance. y
_ been an important element i our naticnal progress. As Secondly, we must see tl at the environment for .
- I noted i my must recent message ou the State of the - technological innovation-is-a-fauQUadle ONE, ~Nrsome cases, -Y
i ..+ Union, Americans have.Jong been known 4l over the world |excessive re ion..d 1 incentives and cther

‘for their techn010g1cal ingenuity -- for being able to "uild }barriexrs to innovation have worked to discourszes and even j{

"*"'a betrer mousetrap” ~- and this capacity has undergirded- | twial spirit, We need t0¢0 a
both-gur-domestic prosperity and sur international strengch, | B3tier jobr of determining the extent to which such conditions

We owe a great deal to the researcliers and engi- exist, their underiying causes, and the best ways of deal~
necrs, the managers and entrepreneurs who have made ing with them.
this record possible. Again and again they have met what Thirdly, we must realize that the mere development

seemed like impossible challCnge%. Again and agsin they | of a new idea does not necessarily meat that & can or
have achieved success, They have found a way 0;. preven~ |should be put into immediate use., In some cases, laws or

© ting polio, placed men on the moon, and sent television regulations may inhibit its implementation. In other cases,
pictures across the oceans. They have contributed much |the costs of the process may not be worth the benefits
to our siandard of living and our military strength. produces.  The introduction of some new rechuologics may

But the accomplishments of the past are not some- | produce undesirable side effects, Patterns of iiving and
thing we can rest on, They are something we must build human behavior must also be taken into account. By
on. Iam therefore caliing today for a strong new effort to |realistically appreciating the limits of technological Inne-
marshal science and technology in the work of strengthen- |vadon, we will be in a better position fully to maxshal its
ing our economy and Improving the quality of our life. And |amazing strengths,
I am outlining ways In which the Federal Government can : A fourth consideration conceins ‘the need for scien-
work as a more eifective partner in this great task, tific and technologlcal manpower. Creative, inventive,
The importance of technolog'ical innovation has be- |jdedicated scientists and engineers will surely be in demand
i .Gote dramaticall dent in The.past-few ears. For ong . | in the years ahead; young people who helieva they wouid
thing, we have come o técagnize that sush i istiovation is ) find satisfaction in such careers should not hesitate te
i BaSEﬁtlal to. Bmproving our economic productivity -- to pro-|underwake them. I am convinced they will find ample op-
: ducing more and better goods and services at lower costs, |portunity to serve their communities and their country in
And improved productivity, in tuxn, is essential if we are |important and exciting ways. -
o . to achieve a full and durable prosperity -- without infla~ The {ifth basic point I would make c.o*lcemnng our
P . tion and without war. By fostering greater productivity, overall approach to science and technology in the 1970's
K techinological innovation can help us to expand our marxkets |conceras the importance of maintaining that spirit of curi~
. : at home and abroad, strengthening old industries, creating |osity and adventure which has always drlvn us to zxplore
: ' new ones, and generally providing more jobs for the mil« |]the unknown. This means that we must continue to give

i lions wio will soon be entering the labox market. an important place 1o hasic research and to exploratory
: This work is pardcularly important at a time when | experiments which provide the new ideas on which our

§ ther countries are rapidly moving upward on the scienti- |edifice of technological accomplishment rests. Basic re-

fic and technological ladder, challenging us both in intel- search in both the public and private sectors taday is
. lectual and in economic terms. Our international position !essential to our continuing progress tomorrow, All de-

. . in fields such as electronics, aircraft, steel, autome- partments and agencies of the Federal Government wiil
biles and shtpbmidmg is not as strong as it once was, A continue to support basic research which can help pro-
better performance is essential to hoth the health of our vide a broader range of future development opiions.
domestic econoiny and our leadership position abroad. - Finally, we must appreciate that the progress we

At the same time, the impact of néw technelogy can | seek required d now DArMETSIND il Sticice and techrology
; do much to enrich the quality of our lives. The forces ~- oue which brings together the Federal Government, pri-
: : which threaten that quality will be prowing at a dramatie vaie enterprise, State aid JocAl FOVEIN HieNts, and our
pace in the years aliecad. One of the great questions of our |univérsities and research centérs in a coordinated, coopera
time is whether our capacity to deal with these forces will ¢ tive effUZTT0 sexve the national HETEST, —Each mMenkiber
grow at a simdiiar rate. The answer to that question lies of THET PATTAETSip must play the role it can play best;
~4 . lnour sclentific and technologlcal progress. each imust respect and reinforce the unique capaciiies of
K As we face the new challenges of the 1970's, we the other members. Only if this happens, only if cur new
/- can draw upon a great reservoir of scientific and technolo= partnership thrives, can we be sure that our geientific and
glcal information and skill == the result of the enocrmous technological resources will be used as effectively as -
investments which both the Federal Govexrnment and pri- possible in meeting our priotity national needs,
vate enterprise made in research and development in re- With a new sense of purpose and a new sense of

cent years. In addition, this Nation's historic commitiment }partnership, we can make the 1970's a great new era for
to sclentific excellence, its determination to take the lead [ American science and techmology. Let us lcok now at some

_ in exploring the unknown, have given us a great tradition, of the specific elements in this process,

: ’ a rich legacy on which to draw., WNow it is for us to extend .

; that tradition by applying that legacy in new situations. STRENGTHENING THE FEDERAL ROLE
’ In pursuing this goal, it is lmportant to remember The role of the Federal Governiment in shapiag
several things, Inthe first place, we must always be American science and techmology is pivotal, Of gl our

aware that the mere act of scientific discovery alone is not | Nation's expenditures on research and davelopiment, 55
enougrh Even the most important breakthrough will have percent are presently funded by the Federal Government,
little 1mpact on our lives unl?::s it is put to use -- and put~ Direct’iy or indirectly, the Federal Governiaeni supports
the employment of nearly haif of all research and develop-
: : - ment personnel in the United States.
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_ A good part of our Federal effort in this field has
been directed in the past toward our national security needs.
Because a strong national defcnse is essential t¢ the main-

_tenarce of world peace, our research and development in

support of national security must always be sufficient to our
needs, We must ensure our strategic deterrent canability,

" continue the modernization of our Armed Forces, and

strengthen-the overall technological base that underlies fu-

‘ture military systems, For these reasons, I have proposed

‘& substaniial increase for defense research and develop-

ment for fiscal year 1973.
in this message, however, I would lue to focus on

" how we CAN DETier apply OuUr SCIENLIIIC TESOUTTES in meeting

c_il—\lf_ili_én;_ggeas. Since the Deginnlig of tHis Admmistraion,

- T'have felt that we should be doing more to focus our scien-

tific and technological resources on the problems of the en~

vironment, health, energy, transportation and other press-
.+ ing domestic concerns.
. '.'accepted Federal funds for research and development con-
;- cerig domestic problens will be 65 percent-greater ins. -
* the coming fiscal year than they were in 1969,

If my new budget proposals are

But increased funding is not the only prerequisite for
progress in this field, We also need to spend our scarce
resources more effectively, Accoxdingly, I have moved to
develop an overall strategic approach in the ailocation of

Federal scientific and technological resources. As a part

of this effort, I directed the Domestic Council last year to
examine new technology oppertunities in relation to domes-
tic problems. In all of our planning, we have been con- -
centrating not oniy on how much we spend but also on how

“we spend it.

My recommendations for strengihening the Federal
role in science and technology have been presented to the
Congress in my State of the Union Message, ' in my budget
for fiscal year 1973, and in-individual agency presentaticns.
1 urge the Congress to support the various elements of thlS
new Federal, stvategy.

{1): We. are reorienting our space pmg:am 0 fOCL-S
on domestxc needs -- such as communications, weather
forecasting and natural resource. exploration. One impor-
tant way of doing this is by designing and developing a re-
usable space shuttle, a step which would aliow us to seize

. mew opporiunities in space with higher reliability at lower

costs.

(2) We are moving to set and meet certain civilian
research and development targets. In my State of the Union
Message, my Budget Message and in other communications
with the Congress, I have identified a number of areas
where new efforts are most likely to produce significant
progress and help us meet pressing domestic needs. They

include:

-~ Providing new sources of energy Wuhout pollu-~
tion. My proposed budget for fiscal year 1973 would in-
crease enerpy-related research and devolopmem expench—
tures by 22 percent.

-« Developing fast, safe, pollution-free tlansporta-
tion. 1 have proposed spending’ 46 percent more in the
coming fiscal year on a variety of transportation projects.

-- Working to reduce the loss of life and property

" from natural disasters., I have asked, for example, that

our earthquake research program be doubled and that our
hurricane research efforts be increased. : _
«= Improving drug abuse rehabilitation programs
and efforts to curb drug-tratficking, Our budgetr requests
m this critical area are four times the level’ of 1971,
.=~ Incteasing biomedical rescarch efforts, especial-

ly those concerning cancer and heart disecase, and general-

- 1y providing more efficient and elfective heaith care, in-

cluding betier emergency health care systems.

{3) We will also draw more directly on the capabil-
ities of our high technology agencies -~ the Atomic Energy
Commission, the National Aeronautics and Space Admiinis-
tration and the National Bureau of Standards in the Depaxrt-

. ment of Commexce -- in applying researchand development

to domcqmc problems,
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{4) We are makwg strong ef;orts o im provo the

scientific and techuclogical basis for setting Fedexal standards -

and regulations. For exampl by learning to measure more
precisely the level of air poilunon and its effects on our
health, we can do a more effective job of setting pollution
standards and of enforcing those standards once they are
establishied. . '

{5) 1am also providing in my 1973 budget for a 12
percent increase for research and development conducted at
universities and colleges. This increase reflects the effort
of the past. 2 years to encourage educational institutions to
undertake research related to important national problems.

(6) Finally, I believe that the National Science
Foundation should draw on all sectors of the scientific and
technological commaunity in workiag to meet significant
domestic challenges., To this end, I am taking action to
perinit the Foundation to suppoxt applied research in industry
when the use of industrial capablhties would be advantageous
in accomphshmg the Foundatwn s objectives.

SUPPORTING RESEARCH AND
DEVELOPMENT IN THE PRIVATE SECTOR
The dirvection of private scientific and technological

activities is determined in large measure by thousands of
private decisions -- and this should always be the case. But
we cannot ignore the fact that Federal policy aiso has a great
impact on what happens in the private sectox. Thus influence
is exerted in many ways -- including direct Federal support

‘1for such research and devclopment.

In general, T believe it s appropriate for the Federal
Government to encourage private research and development
to the extent that the market mechanism is not effective in
bringing needed innovations into use. This can happen'in a
number of circumstances. For example, the sheer size of
some developmental projects is beyond the reach of private
firms particularly in industries which are fragmenied into
many small companies. In other cases, the benefits of
projects cannot be captured by private institutions, even
though they may be very significant for the whole of society,
In still other cases, the risks of certain projects, while ac-
cepLable to society as a whole, are excessive for individual
companies,

In ali these cases, I’ederal support of private re- -
search and development is necessary and desirshle, - We
must see that such support is made available =~ through
cost-sharing agreements, procurement policies or other
arrangements,

One example of the benefits of such a partners‘mp:
between the Federal Government and private enterprise is
the program [ presented last June to meet our growing need
for clean energy. As-Ioutlined the Federal xole in this ef-
fort, 1 also indicated that industyry's response to these
initiatives would be crucial, That response has been most
encouraging 1o date. For example, the electric utilities
have already pledged some $25 million a year for a period
of 10 years for developing a iiquid metal fast breeder re~
actor demonstration plant. These pledges have comethrough
the Edison Electric Institute, the American Public Power
Assoclation, and the National Rural Blectric Cooperative
Agsociation, This effort is one part of a larger efiort by the
electrical utilities to raise $150 million anmually for re-
search and development t0 meet the growing demand forclean
electric power,

At the same time, the gas co-npames, through the
American Gas Association, have raised $10 million to ac-
celerate the effort to convert coal into gas. This sum rep-
resents industry's first year share in a pilot plant program
which will be financed one-third by-indusiry and two-thirds
by the Federal Government.  When it proves feasible to
proceed to the demonstration stage, industrial contributions
to this project will be expected to increase. :

ey ;
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APPLYING GOVERNMENT -SFONSORED TECHNOLOGIES

Aun asset unused 1s an asset wasted. Irederal re-
search and develnpment activities generate a great deal of
new technology which could be applied in ways which go.
well beyond the immedialte mission of tie supporting agency,
In such cases, I believe the Government has a responsibil-
ity to transfer the vesults of its research and development
activities to widexr use in the private sectox.

It was to further this cbjective that we created in
1970 the new National Technijcal Information Service in the
Department of Commerce. In addition, the new incentives -
programs of the National Science Foundation and the Nation-!
al Bureau of Standards will seek effective means of improv-
ing and accelerating the transfer of research and develop=-
ment results from Federal programs to a wider range of

3-23-72

‘potential users,

One tmportant barrier to the private deveiopment
and commexrcial application of Govercment~sponsored
technologies is the lack of incentive which results from the

* fact thar such technologies are generaily available to all
- competitors. To help remedy this sitiiation, I approved ™

last August a change in the Government patent policy which
liberalized the private use of Government-owned patents.
I directed that such patenis may be made available to pri-

“vate firms through exclusive licenses where nceded to en~

courage cominercial application. :

"As a further step in this same direction, I am to-
day directing my Science Adviser and the Secretary of
Commerce to develop plans for a new, systematic effort
o promote actively the licensing of Government-owned
Patents and to obtain domestic and foreign patent protection
for technology owned by the United States Government in
ordex to promote its transfer into the civilian economy.

There dre many ways in which the Federal Govern*
ment influences the level and the quality of private research
and development. Its direct supportive efforts are impor~
tant, but other policies »- such as tax, patent, procurement,
regulation and antitrust policies -- also can have a signi-
ficant eifect on the clivnate for innovation.

‘ ~—WEe Know, foxr instance, that a strong and reliable

/ patent system is important to technological progress and

industrial strength. The process of applying technology to
achieve our national goals calls for a tremendous invest~
ment of money, energy and talent by our private enterprise
system. If we expect industry to support this investment,
we must make the most effective possible use of the in-
centives which are provided by ‘our patent system.

The way we apply our antitrust laws can also do
much to shape research and development. Uncertain re-
warxd and high risks can be significant barriers to progress
when a firm is smali in relation to the scaie of effort re-
quired fox successful projects. In such cases, formal or
informal combinations of firms provide one means for
hurdling these barriers, especially in highly fragmented
industries. - On the other hand, joint efforts among leading
firms in highly concentrated industries would noxmally be |
considered undesirable, In general, combinations which
lead to an improved allocation of the resources of the'
natien are normally pexrmissible, but actions which lead to
excessive market power for any single group are not, Any
joint program for research and development must be ap-
proached in a way that does not deiract from the normal

" competitive incentives of our free enterprise economy.

I believe we need to be better informed about the

" full consequences of all such policies for scientific and
“technological progress. For this reason, I have included

in my budget for the coming fiscal year a program whereby
the National Science Foundation would suppoit assessments

‘end studies focused specifically on barriers to technological

innovation and on the consequences of adopting alternative
Federal policies which would reduce or eliminate these

" barriers, These studies would be undertaken in close

consultation with the Lhccutwe Office of the President,

T ‘ : L (No. 70)
the Department of Comimerce and other concerned de-
partments and agencies, s0 that the resulis can be most
expeditiously confﬂdeled as nuu;c.r Govemmeut decisions
are made,

. Thexe are a numhcr of add lnonal steps which can
also Go much to enhance the climate for inhovation.

1) 1 shall submit legislation to encourage the
development of the small, high technology firms which
have bad such a distinguished picneering record. Be-
cauge the combination of high technology and small size
makes such firms exceptionally risky firom an investiment
standpoing, my proposal would provide additional means
for the Simall Business Investinent Companies (SBICs) to
improve the availability of venture capital to such finhs.

-a, L propose that the ratio of Government support
0 .SBICs ba.increased. This incredsed assistance would
be channeled to small businéss concerns which are prin-
cipally éngaged in the development or exploitation of in-
ventions oy of technological improvements and new pro-
ducts.

D.s

b, I propose that the current litnit en Small
Business Administration loans to each SBIC be increased
to $20 million to aliow for growth in SBIC funds devoied
to technology investments.

¢. I propose that federaily regulated commexcial
banks again be permitted to achieve up to 100 pexcent”
ownership of an SBIC, rather than the limited 50 percent
ownership which is allowed at present.

d. To enhance risk-taking and entrepreneurial
ventures, L again urge passage of the small busihess tax
bill, which would prov1de for extending the ehgmlhty
period fox the exercise of qualified stock options from 5
to 8 or 10 years, reducing the holding period for non-
Jregistered stock from 3 years fo 1 year, and emendmg
the tax~loss carry-forward from 5 to 10 years, These
provisions would apply to small firms, as dnnned in'the

roposed legislation,

-2) I'have requested inmy proposcd budget for

iscal year 1973 that new programs be set up b}, the
Nationa] Science Foundation and the National Bureau of
Standards to deterinine-effective ways of stimulating non-
Federal investment it research and developmerit and of
improving the application of resezrch and development
results, The experiments to be set up vudar this program
are designed to test a variety of partnersiip arrangemeits
among the various levels of government, private fionis and
universities. They would inciude the exploration of new
arrangements for cost-sharing, pateni licensing, and re-
search support, as well as the testing of inceatives for
industrial reseaxrch dassociations.

3} To provide a focal point within the executive’
branch for policies concerning industrial researcii and
development, the Department of Cominerce will appraise,
on a continuing basis, the technological sirengihs and
wesknesses of American industry. It will propose mea~-
sures to assure a vigorous state of industrial progress.
The Deparrment will work with other dzencies in identi-
fying barriers to such pregress and wzh draw.on the
studies and assessments prepared throtgl tlie National
Science Foundation and the National Bureau of Standards.

4) To foster useiul innovation, I also plan to
establish a new program of rescarch and development
prizes. These prizes will be awarded by the President
for outstanding achievements by individuais and institu-
tions and will be used especially to encourage needed
innovation in key areas of public concern. 1 believe these
prizes will be an important symbol of the Nation's concern
for our scientific and technological challenges.

5) An important step which could be of great signi-
ficance in fostering technological innovations dnd enhancing
our position in world trade is that of changing to the metric
system of measurement. The Secretary of Commerce
has submitted to the Congress legislation which would allow
us to begin 10 develop a carefully coordinated nanonal pian :
1o bnng about this change.
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" The proposed legislation would bring together a
broadly representative boaxd of private citizens who would
work with all seciors of our society in planning for such a

_ transition. Should suchachangebe decided on, it would be
) implemented on a wopcratwe, voiuutary basis.

STRONGER FEDERAL, STA’I‘E AND -
: LOCAL PARTNEREHIPS

A consistent theme which runs throughout my
program for making government more responsive to public
needs is the idea that each level of govermment shouid do
what it can do best. This same theme characterizes my
.approach to the challenges of research and development,

- The Federal Government, for example, canusually doa
good job of massing research and development resources.
“But State dnd local governments usually have & much
“better "feel™ for the specific public challenges to which

“those resources can be applied. If we ave to use science
and technology effectively in meeting these challenges,
then State and local goveraments should have.a central role
in the application process. That process is a difficult one
at best; it will be even more complex and frustrating
the States and localities are not adequately invoived.

To help build a greater sense of partnership among
the three levels of the Federal system, I am dirccting my
Science Adviser, in cooperation with the Office of Inter-
governmerntal Relations, to sexve as a focal point for dis-~
cussions among various IFederal agencies and the repre-
‘sentatives of State and local governments. These dis-

- cussions should lay the basis for developing a better means
for collaboration and consultation on scientific and
technological questions in the future. They should focus on
the following specific subjects: :

‘1) Systematic ways for communicating to the
appropriate Federal agencies the priority needs of State
and local governments, along with information concerning
locally-generated solutions to such problems. In this way,
such information can be incorporated into the Federal
research and development planning process.

2) Ways of assuring State and local governments -
adequate accaess to the technical resources of major
Federal research and development centers, such as those
which are concerned with transportation, the enwronment.
and the development of new souxces of energy.

3) Methods whereby the Federal Government can
encourage the aggregation of State and local markets for-
certain products go that industries can give goverument
purchasexs the benefits of innovation and economies of
scale.

The disciussions which take place between Federal,
State and local representatives can also help to guide the
experimental programs I have proposed for the National .
Science Foundation and the National Bureau of Standards.
These programs, in turn, can explore the possibilities for
- creating better ties between State and local governments
on the one hand and local industries and universities on the
other, thus stimulating the use of research and develop-.
ment in improving the efficiency and effectiveness of public
services at the State and local level. o

WORLD PARTNERSHIP IN SCIENCE AND TECHNOLOGY

. The laws of nature transcend national boundaxies.
Increasmgly, the peoples of the world are irrevocably
linked in a complex web of global interdependence -- and
increasingly the strands of that web are woven by science
and technology.

The cause of scientific and technologlcal prog-ress
has always been advanced when men have been able to
reach across international boundaries in common pursuits.

- Towarxd this end, we must now work to facilitate the flow
of people and the e:\change if ideas, and to recognize that
the basic problems faced in each nation are shared by
-every nation. :
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1 believe this country can benefit substantially from
the experience of cther countries, even as we telp other
countries by sharing our information and facilities and
spacialists with them. To promote this goal, [ am directing
the Federal agencies, under the leadership of the Department
of State, to identify. new opportunities for international
cooperation in research and development, At the same time,
T am iaviting other countries to join in research elioris in
the United States, inclyding: .

-~ the effort to conquer cancer at the unique reseaxch-

facilities of our National Iastliutes of Health and at Fort
Detrick, Maryland; and

: -- the effort to undersiand the adverse health effects
of chemicals, drugs and pollutants at the new National
Center for Toxicological Research at Pine Bluif, Arkanszs.

These two projects concern priority problems which
now challenge the whole world's research community., But.
they are only a part of the larger fabric of cooperative
international efforts in which we are now engaged.

Science .and. technology can also provide important
links with countries which have different political systems
from ocurs. For example, w2 have recently concluded an
agreement with the Sovier Union in the field oi heslih, an

agreement which provides for joint research on cancer,
heart disease and environmental health problems. We are
also cooperating with the Soviet Unicn in ithe space field; -
we will continue to exchange Iunar samples and we are
explormg prospects for closer cooperanon in satellite
meteoroiogy, in remote sensing of the environment, and in

‘space medicine. Beyond this, joint working groups have

verified the technical feasibility of 2 dockmrr raission hetwees
a SALYUT Station ard an Apollo spacecrazt. '

One result of my recent visit to the Péople's Republic
of China was an agreement to facilitate the development of

| contacts and exchanges in many fields, including science and

techaology. T expect to see further progress in this area.
The United Nations and a number of its specialized
agencies are also involved ina wide range of sclentific and
technologmal activities. The importance of these tasks --
and the clear need for an international approach to technical

_1problems with global implications -- argies for the most

effective possible organization and coordination of various
international agencies concerned. As a step in this direction,
I proposed in a recent message to the Congress the creation
of a United Nations Furd for the Environment to foster &n
international attack on enviroamental problems. Also, I
believe the American scieatific community should participate
more fully in the science activities of international
agcnmes.

To further these Ob_]ECtIVea, I am taking steps to
initiate a broad review of United States involvement in the
scientific and technological programs of international

‘Jorganizations and of steps that might be taken to make

United States participation in these activities more effective,
with even stronger ties to our domestic programs.

Finally, I would emphasize that United States
science and technology can and must play an important
vole in the progress of developing nations. We are
committed to bring thebest of our science and technology
to bear on the critical problems of development through
our reorganized foreign assistance programs.

A NEW SENSE OF PURPOSE AND A NEW
SENSE OF PARTNERSHIP
‘The years abead will require a new sense of purpose
afd a new sense of partnership in science and technology.
We must define cur goals clearly, so that we know where

we are going.
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And then Wwe must develogx caveful strategies for
_pursuing those goals, strategies which bring together the
Federal Government, the private sector, the universities,

- and the States and local communities in a cooperative pur-

suit of progress. Only then can we be confident that our
public and private resources fox science and technology
will be spent as effectively as possible.

In all these eiforts, it w111 be essential that the
American people be better equipped to make wise Judgmerts
concerning public issues which involve science and tech-
nology.’ A_s our national life is increasingly permeated by
science and-technology, it is important that publ ic under-
standing grow apace.

The investment we make roday in science and tech-
nology and in the development of our future scientific and
technical talent is an invesiment in tomorrow=--an invest-
ment which can have a tremendous impact on the basic
quality of our lives. We must be sure that we investwisely
and well. C

" THE WHITE HOUSE, Mazrch 16, 1972.

" *

THE WHITE HOUSE

FACT SHEET
MESSAGE ON SCIENCE AND TECH\OLOGY

. BACKGROUND

The Message being ent to Congress today is the
first Presidential Message on Science and lecpnology in the
nation's history.

Scientific research and development account for
some $27 billion worth of goods and services in this coun-
try. Approximately $17. 8 billion wortn will be paxd for by
the Federal government, . .

As the President pointed out in the Siate of the Union '

Message, the nation has a special bent for science and
technology. and our ability to harness it foxr the purposes of
man, He is presently evolving a long term strategy "out-
lining ways in Which the Federal Government can work as
& more effective partner in this great task, "

That strategy's key elements are: :

¢ The maintenance of strong, gsensible reseaxch and
development programs in space and defense;

o The application of our scientific and technological
genius to domestic opportunities;

© The stimulation--in an area in which we lack full
understanding--of the processes of research and develop-

~ ment through both public and privaie sources;

¢ The employment of our technolegically-oriented
agencies in suppoert of agencies with social missions;

¢ The focusing of our resources on clear targets
where breakthroughs are most likely,

Accordingly, the President has asked for $17.8
billion in the FY '73 budget for Research and Development,
an increase of $1.4 billion (more than § percent) over FY
'72, He has also asked for more than $700 million in new
money for civilian R&D programs, a growth of 65 percent-~
from $3. 3 billion to $5. 4 billion--in civilian sector R&D
since 1969,

- Today's Message to the - Congress resulted from

‘continuing studies by the Office of Science and Technology,

the White House R&D arm; special studies by the Domestic
Council to identi{y new areas amenable to technological

opportunities; recent consultations with industry, academic,

business, scienfific and other professional groups; thorough

gsoundings of major Federal agéncies and departments; and

ongoing reviews of R&D relatt..d issues by Whu:e House task
- groups, .

RICHARD NIXON .
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"THE M E"SAGE 1IN BRIEF

The President calls for new actions, relatxonsmps
and legislation designed v enhance research and develop-
ment in ail sectors--government, universities and private
industry--with the Federal povernment playing a c.aLalync
role wherever possible.

The President today proposes actions aimed at
enhancing the application of the nation's R&D capacity to
civilian needs.- "We must appreciate that the progress we
seek requireswa new partuership in science and technology---
one which brings together the Federal goverhment, private
enterprise, state and local governments and our universi-
ties and research centers in a coordinated, cooperative

effort to serve the national interests,™ he told the Congress. -

As part of a mulii-faceted a')proach to such efforts,
he pointed out that:

"Hven the mos{ important breakthrough will have
little fmpact on our lives unless it is put to uSe--and putting
an idea to use is a far more complex proce.:s than has often
been: apprecmted.

"We must see that the env1r0n*nent fox teclmo}oglual
innovation is a favorable one, " ons without "impediments

. | of excessive regulation, inadequate incentives.or other
‘| baxriers. . .

". . . We must realize that the mere development
of a new idea does not necessarily medn that it can or
should be put into immediate use , . . By realistically
apprecia.tino the limits of technological innovation we will -
beina bet*er position fully to marshal its amazing strengihs.

"Creative, inventive dedicated scientisis and engi-
neers wili surely be in demand in the years 2head. . . I
am coavinced that they will find ample opportunity to sexve. . .
Y. . . We must continue to give an impostant place
to basic research and to exploratory exper*‘me-ma .
Basic research.in both the public and private sgctors is essen-
tial to our conu"mng progress tomorrow. All d..,partmemu :
and agencies’. o . “should supnurt bagic researc‘n S0 as Lo
provide a broader range of fuwure opiions, "

The President recognizes that the Federal government
is ia & posiiion to exert substantial leverage on the entirg
R&D enierprise since it employs 45-50 percent of the R&D
pexsonnel and finances 35 percent or more of all R&D.

ACTIONS ANNOQUNCED IN THE MESSAGE
Actions to stlmulate suppoxt tor R&U and innovation
in the private sector:

@ The development of plans for a more active patent
filing and licensing program for government- owned mventxms
boih at home and abroad.

© The support, through the National Science Foundauon.-
of applied research in industry when its use would be ad-
vantageous to accomplish NSE objectives. (Under section
3(c) of the National Science Founda‘mn Act of 1950, as
amended. )

@ Studies by the NST of the effects of I"cderal tax,
patent, procurement, regulatory aud antitrust pohcz»s On:
techinological innovation.

© Submission of legislation soon to incxease the ratio
of government support to Small Business Investment Com-
panies; to increase the limit on -Small Business Administra~
tion Loans to SBIC's; to permit Federally regulated com-
mexrcial banks to achieve 100% ownership of an SBIC.

¢ New programs in the NSF and the National Bureau
of Standards to determine effective ways to sdmulate
private investment in R&D and its application,

@ A program of research and dcvelopment prizes’
awarded by the President for a‘,h1eveme*1t=; in key areas
of public concern. -

© Designation of the Department of Commerce as the
Executive Branch focal point fox pohcy dm.'elapment con-
cerning indugtrial R&D.
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Actions to strengihen collaboration between the
- Federal agencies and State and local governments:
. ©  Designation of the President's Sclence Adviser and
" the White House Office or Iatergovernmental Relations as
the focal point for Faderal apency discussions with
. representatives of State and iocal govemnments in ordex to
examine ways:
. == To communicate the priority needs of State
and local governments o guide Federal R&D planning.
-~ To assure State and local government access
to the technical resouxces of major Federal R&D centers
concerned with domestic problems,
-- To encourage aggregation of State and 10ca1
markeis to stimulate innovation and economies of scale.
© Experimental programs -in the NSF and NBS to
stimulate the use of R&D by State and local governments
and to strengthen their ties o local industry and the
universities.
Actions to strengthen cooperation between the United
States and other natious in science and technology: ‘
© Direction to Federal agencies to identify new
opportunities for international cooperation in R&D;.. - .
@ Invitation to other countries to join research efforts -
in the U, 5. (in cancer reseaxrch at NIH and Fort Detrick,
Maryland, and in research on the health effects of chemicals
and pollutants at the National Center for Tox1co'log1ca1 Re-
search at Pine Bluff, Arkansas. .
9@ Initiation of a broad review of U.S. involvement in
international scientific and technological orgamzatmn
programs.

‘BACKGROUND ON 1“E‘.]I)ERAL R&D
_ In his State of the Union Wiessage and in his budget
. the President initiated the key elements of hig strategy.
" Here are the bighlights as taken from those docurnents:

DEFENSE AND SPACE PROGRAMS ' :

"{Tie Dépariment of Detense will increase its re- -
search and development funding by $767 millionin FY 1973,
This includes an increasge of $123 million for research,
The Navy R&D budget is up 14%, the Army 11% and the Au:
Force 99%.

Oceanography, biomedical research, atmosphenc
sciences, electronics and materials are important areas
of xescarch interest. Significant development thrusts are
stronger sea-based strategic deterrents and new capabil-
ities and increased effectiveness for general purpose
forces.

He also proposed a new National Aeronauctics and
Space Adminisiration budget for space sciences research --
an all-time high -- up 25% to $554 million. The space
agency's applications research program increased 517
million o $201 million. Funds are requested for a new
generation Orbiting Solar Observatory, and National
Aeronautics and Space Administration will launch missions
10 Mars in 1975 and to Jupiter and Saturn in the 1577-78
period,

Manned Apollo missions 16 and 17 are to take place
-as scheduled this year. In 1973, Skylab, a three-man
reusable space station, will be visited by three separate
teams of astronauts for periodsof up to 56 days. TheSpace.
Shuttle program forthe late '70's wasapproved by the Presi-
dent on January 5. - The overall cost of developing the re-
usalle, two-part launch vehicle/orbiter is estimated at
$5.5 billion over the next six years. Alternative advanced
propulsion technologies will also be examined, including a
small nuclear engine, for possible unmanned outer planets
_missmns and other apphcanons in the 1980’s.

UTILIZING THE CAPAGILITIES OF HIGH
TECHNOLOGY AGENCGIES
The Presicent in the-State of the Unjon message
announced the decision to draw moze on the capabilities of
the high tecnnology agencies such as the National Aercnau-

oYExE
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tics and Space Administration, the Atomic Energy
Commission and the National Bureau of Standards to

deal with domestic problems and meet long-range national
goals, but without diverting them from their primary
missions. For example, our outstanding capabilities in
space technolegy should be used to help the Department of

Transportation de'{felop better mass transportation systems.

TARGE"‘S FOR RESEARCH AND- DEVELOPMENT

Of the total civilian R&D increase of more than
$700 million, almost $400 million of the increase is
focused in five technology opportunity areas identified
by the President in the State of the Union Message.  As
the President stated, these are areas where an extra
effort in R&D is "most likely to produce a breakthrough
and where the breakthrough is most likely to make a
difference in our lives, " but they do not represent our
total cmhan R&D effort.

(1) Abundant and Clean Energy Sources

 An additional 388 milllon 1s being obligated for
work on clean, abuadant energy sources, a tOLal of 3430
millon and some $392 miilion more than last year, " Thig
ig an increase of more than 22 percent.
7 T Abroad résearch and development program is
crucial to balance environmental and energy needs.
Further effort will be devoted to the development of
poliution control technoiogies in order to provide additional
options for meeting alr quality standards at lower costs. . .
Research -and development programs identiiied in the
Energy Message of June 1971 will be expanded; including
the fast breeder reactor for nuclear power, coal gasifica-
tion, ma@eto-hydrouynarncs controlled thermonticlear
fusion power, solar energy and mapping and basic
assessment of the resources of the Outer Continental Shelf.

The 1973 budget also provides for reseaxch by the
Atomic Energy Commission on advanced dry cooling
towers and large scale energy storage batteries, ¢ryogenic
power generation and transmission in the AEC aznd National -
Bureau of Standards, greater use of laser technology in
fusion power research under the' AEC, and xeseawch by the
Department of the Interior on the uses of low-BTU gas
produced -- with less pollution -- from coal.

(2) Safe, Fast Pollution-free Trangportation

Obligations for R&D in trﬁ'é‘ponalim ATC Leing
increased 46%, from $456 million in FY 72 to $658_”J
miliion in FY '73.

New and expanded research and development
programs will explore systems which are not only safer
and mozre efficient but which reduce adverse eavironmental
impacts. Programs will be initidted or expanded to attack
the problem of truck and aireraft noise, develop more’
atiractive and economical mass transit vehxcles, and promde

for safer automobiles, | - Lo

Work will be accelerated on personal rapid transit,
which provides individualized, nonstop sexrvice for
commuters; and new work will be undertaken on dual-mode’
systems. for metropolitan areas which might combine the
convenience of the automobile with the efficiency of a rapid
transit system and on new tunneling technologies to reduce
the cost of underground excavation for mass transit. Work

on advanced air traffic control concepts, a short takoif and =

landing (STOL) aircraft, and quiet aircraft engines will
continue at higher levels to provide moxe efficient, safer air
transportation with reduced environmental {mpact, In these
more advanced fields of both ground and air transpoxrtation,
the capabilities of NASA will assist in meeting R&D program
objectives. Similarly, the technical talent of AEC will be
utilized in advanced work on tunneling,

(3) Reducmo- Losses from Nawral Disasters

Funding In this area is being increased from 393
mﬂllon in FY '72 1o $136 million in FY 73, or o%.
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Natural disasters take an unwarrantad roll on human
life and property. In 1969, 12,000 people died from fires
dione and $2,4 billion in property was destroyed. While
increased warning time has significantly reduced deaths

- from hurricanes, property damage has increased dramati-.
‘cally to some $2.4 billion during 1965 throuzh 1969,

Research efforts will be acceleratéd to diminish
losses of lives and propexty from these and other hazards
and patural disasters. Particular attention will be focused
on reseaxch in hurricane medification to reduce damage
from surface winds; on the prediction -- and ultimately
conirol -~ of earthquakes and on enginecering to design safer
structures; and on‘lire researxch -- mcludmg forest nres.

(4} Effective Emenr; gency Health Car

An 887 expansion in funding, irom §>8 miilion to $15
million,” 15 proposed for new demonstration Projects.

One health need that has yet to be properly adds essed
is the provision of adequate emergency medical service,
New technologies are available which can help in this field,
The problem is to pull together these technologies inro'a
system which eﬁecnvely links commumcauon, transposta-

-- End of Section D -- .
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tion of victims, -ambulance equipment and services,
trained manpower, and emergency room hospital service,

Full-scale demonstration of such integrated emer~
gency treatment systeins -+ as planned in the 1973 budget --
can be undertaken with velatively small amounts of added
Federal funds to act as a catalyst.

{5) Curbing Drug Traffic and Rchabd itating Use::s

Funds amounting to 60 miliion have been re-
quested for FY '73, an increase of 20% over the 1972
amouat of $50 million. “ihis year's madgc: provides Toxr
an overall fourfold increase in research budgets of a
numbeyr of agencies over the two-year pericd since 1971,

The Iune 1971 message to the Congress on drug
abuse prevention and conu.oi recognized the need foxr a |
major effort to curb a problem that is assuming the di-
mensions of a national emergency. This message calied
for the creation of & Spécial Action Office for drug abuse
prevention. The search for new ways to curb drug traf-
ficking and to rehabilitate drug users has been stepped up
in both 1572 and 1973, _

‘As the President said of these R&D programs in
his State of the Union Message: "And these are only the
beginning. " :

i
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!gnormg Cancer *<—— |
' ‘If the federal department of Health, -tists are being selfish in pursuit of the [ ‘

; { "Education and Welfare (HEW) really profit motive,
wants a breakthrough in cancer re- |/ It alse can be argued that politics is

i

- search, il's discovered a umque way of |taking precedence over science; ¥

showing it. { The cne irrefutable fact is that some—}
\The department, over the last two thing has become lost in the test of wills

Ll years of Joseph Califano’s regime, has y
became a bottleneck for new discov- i the preservation of it through cancer-
efies which could hold the promise of ; fighting chemicals.
early detection — and control —of | Surely, the government’s investment
cancer. s wirmmse | in these discoveries becomes lost. as
'But KEW is hung-up on who should ' time drags.on and more patients die and-
“ retain patent rights over such discov- ;oihe: techniques cometo the fore

" eries — the government or the scientists | ‘So why the impasse?

'~who develop the pioneering techniques. | Sen. Robert Doje, R-Kansas, made
© 1Unable to make up its mind, HEW ! this very serious-charge the other day:

— the commitment to human life and}

[

-~

e _'ﬂ]us prevents the clinical testing of such ;' HEW has decided to pull the plug on
iscoveries by companies that would ul-
t

mately manuiacture and chstnbute

; A ecompounds

h . .
_ ,In ‘this limbo, sc1enttsls 1ose interest

‘as Lheir discoveries languish. And man-
- ufacturers turn to other pursnits, leav-

" ing the various products unconfirmed as ]
to their value and in short supply if they|

--(o have merit. -
i:’I‘wo examples have recently come to
Yight
.- Two’ govemment—funded scientists at
~ppposite ends of the world discovered !
revolutionary techniques for treating

{. ~cancer,

development of biomedical research.
They have decided to withhold potential
cures and revolutionary new diagnostic-
techniques for treating such diseases as
cancer, arthritis, hepatms and emphy-
i sema. a3

Is it realiy too d1f{1cult to put prlon—

ties where they belorig — on human life?

Is it beyond human vision to devise a ., ;

way whereby government could recover =
its investment while at the same time-
rewarding the scientist or the pharma-
ceutical company for their darmg and
\ discovery? .- o

Certainly, to shut and lock the door.on
such cancer breakthroughs serve nei-

In Israel, Dr Mlchael Sela found an™ ther the cause of science or compassion

. + "early detection blood test for breast and-
" . digestive-tract cancer.

. +-At~the University of Arizona, Dr.

no Sydney Salmon discovered a simpie lab

*test for cancer that can be conducted in
- test tubes rather than on patxents thus
" eliminating painful drugs-

- VHEW - lawyers, apparentiy argumg :
T that hospital costs will go up if the pat-

ants are privately held, won't clear the
: ,-vy‘,ay for testing while the debate rages.

: L\,g%?émo doubt, and prodded by

Senator Dole, Califano the other day or-
dered a number of potential cures freed
for further testing and distribution.

.- That is "‘the least that an afﬂlcted
public should expect.

Cancer poses enough frustratwns and
hezrtaches without the HEW adding
one, ¢ven fractional, delay in delivering

treatmeant to the sick,
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nNow it can be argued that the scien-
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When money was plentn‘ul a Co
-7 . few. years back, R&D programs._,_
- multiplied like rabbits. With the

;705 came the cost. crunch for-
| bite .of ‘iriflation.

but we' can’t afford to develop
our own. Un1ver51t1es say; We

- have the ability to create new
- . technology, but ho one to fi-
_ .. nance it. And the Govemment C
... says: We want more practical
.. utilization of the R&D money we_f o

;spend F .
. ... The. need to get these parties
_.;.together ‘with their 'm
.. abilities and needs,

';,,v1ous

standmg, mutually profltable re~
lationships w1th industry. - But,

and occasmnally "éntagomstic.

__STORIES of mdustnal research .
~centers that use PhDs as clerks
“and ‘universities that get mas-
-+ give grants to study the sex life

of some obscure insect must be
, fﬂed along with penny candy
“ “and a good nickel cigar, as mem- -
. ories of days not likely to re-r',

" otherside: ”
‘specific parameters for what we
‘researchers
‘wander alt’ over the place.: OQur -
\':experlence 1s that: they cawt"

"seems ob-
‘ Some universities - and ™
#research centers have had long-

nf ] i?f ﬁom?myy _j,-_ﬂ_ﬁﬁi’@ I |
?%f %ﬁgm‘fy ooﬁ Universities.

The axmm was, “It is easier.to.. -
rediscover it in our own ilabs’.
than - search for . it somewhere B
else,” Besrcles there 1s also the :

NIH factor, :

" As one professor said “In—

du_sfcry ‘may’ be too dumb to
know they have an R&D prob-
_lem--——or they re afraid to admit
“I've’'never had a request
: from mdustry stating a specific’ .
_problem or'been asked what the
_ _umverszty had to offer.” -
eign ‘competition, and the real -
Now industry
says: - We need new technology -
~want,

Sxmﬂar gnpes come from the
““Lven when we set

' umversrcy

ive us 'what we ask for.”
. I—Iarsh Words and;-
cases; true

. in many cases, the_, busm' ss man o

»*“We are like two, 1ndependent' e

fnatlons that sudde ly reahze

. -,.It Such attxtudes are
- the . result of mdustry

g pendent goals
o program.. came up with some-

- .. thing.that happened to. xnterest
This was an in- = .

B _+industry, fine.

If a. umvers:ty'f’ T

“;PATENT BRﬁNCH o

in - .some ;.
“But the: ‘economic .
reahhes of the R&D picture are:
“‘causing new alliances to: form.. -
... In the background is the Gov-
" " ernment which finances, directly

or md1rectly, much of:the:re-..
“search’ 'done “in - the U S It is -

1 "‘28 19(3

now- Government policy to get -
.more of its R&D back into the

economy in the form of useful
products: = THe . sometimes-suc-

" cessful .Technology . Utilization
" program of NASA is an example:.

Although thé Government of-

. ficially . backs__ such a program,

many obse ors feel - that any -
kind “of ‘meéaningful exchange of |

" technology 'miist occur without '

Government control. “The Gov- .
ernment must act like a govern- !
ment, regardless - of its an-
nounced policy;” says one en-

. gineer familiar with the difficulf:_'f'
-« ties of dealing with federal pro-:.;
-.grams, *

‘so.we, can’t expect them "
to guarantee one section of the -
economy-. the: protection. needed |

-te.-encourage. srgmﬁcant invest- |

ment P e

-.-Meeimg oi Gaanis .

The nece551ty for resolvmg-ﬁi_'

,,—-spec1_f;c differences and_commorx :
Jproblems. was clearly pointed =

lndustry gets a Iook at’ what umverssty researchers have to offer in the.
~way of potentla[ new products ‘This demuonstration,’ by the Umvars:ty of
Missouri, was che of many given -at a:recent forum sponsornd by Dr
Dvorkowtz & Assomates of Ormond Beach F!onda .

teresting fringe benefiz, but cer-
~iainly not the goal of “pure
science.” Industry, too, erected
-its own barriers to cooperation.
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Four nations jaunch Four countries belonging to the 25-member International Energy Agency

program to cut energy (IEA), part of the Organization for Economic Cooperation and Development,
use in cement making are starting a $1.5-million, three-year program that could reduce energy use in

cement kilns by 80%. Projects will concentrate on four areas: the U.S, and
Germany will examine the possibility of using a precalciner compatible with
low-alkali cements; the U.S. and Sweden will attempt to determine the amount
of waste materials that can substitute for portland cement \_vi_thou_t affecting
structural properties; the United Kingdom and the U.S. will- research use of
high-sulfur fuels; and the U.S. will investigate ways of makmg low alkah
cement without i mcreasmg energy consumption.

Wanted: Proposals The Dept. of Energy is looking for new ideas for cogeneration systems that can

. for new cogeneration tie into existing facilities in a number of energy-intensive industries (including

systems for industry chemical, petroleum refining, pulp and paper, textile and food processing). The
: ' agency is inviting proposals in a Program Opportunity Notice (PON-4135) to
be submitted by Sept. 18. DOE’s Division of Industrial Energy Couservatron is .
interested in-cogeneration as part of its charter to support near—term systems
- increase mdustnal interest, and speed the transfer of technology

- Congress considers o Small compames may get a bigger share of Federal research and development

-more R&D funds for funds. Members of four subcommittees of the Senate and House Small Busmess. o

small companies’ . Committees held joint hearings last week, saying they intend to watch’ closely
R . ' " the Adrmmstratlon s review of policies that may hamper Tesearch i in 28 federal
- agencies (CW, May 24, p. 37). Testifying before the legrslators chhard S. B
- Morse, Just-retlred lecturer at ‘the’ Massachusetts Institute,. of Technology s
‘Sloan School of Management, warned -substantial changes are ‘needed 1o’ -
“*reverse the current and extremely dangerous trends” that have cost the U S.its
- _unique’ posmon in technological -innovation. In the course - -of the heanngs a .
.. "1977 Office of Management and Budget- report was. made pubhc Tt showed that +
_r-f.ﬁrms employmg fewer than 1000 acoounted for alrnost alf_ of the nla_]o

o .'__one-third greater than 'that for]_larger 'ﬁr'ms;"their'-,rati , i
'.".employment about four times bigger. Yet; small co _t:j'only_ 8% of
- federal funds awarded to industry. Upshot: the committee members ‘say ‘they
" want to unplement recommendations of past studies rath 'an' wait’ sevcral'
- years for a.new report that might exclude small busmesses completely or glve
_ 'them only crumbs from the table LR o

~ H-Coal plant running late, '-Badgcr Plants will take over constructlon management ‘of the H- Coal plant
- 40% over cost estimates being built in Catlettsburg, Ky., 2 responsrbrhty that had. heen held by Ashland
i - ... Synthetic Fuels. The plant is runmng Tate and turnmg ‘out’to be: 40% more
" expensive than the original $178-million estimate: But those are not the reasons
- for the switch, says the Dept. of - Energy The change will enable Ashland to
devote its full expertise to techmcal aspects of the construcuon and to prepare
. for eventual operation of the plant DOE says Ground was broken in December
1976 (CW, Dec. 22, 1976, p. 19) The adn‘uttedly trght schedule called for  ~
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M. John L Cobbs, Ed1t0r :p'

1830 Larkdaie Rd. NI
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. TicGraw-HiTl Building
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< New York New York - 10020 o

“t:”Dear Mr. CobbS':ffcff s

Reference “Vanlsh1jg Innovat1on"; JuTy 3 1978 Issue

e I for one, am not ecstat1c that the "wh1te House has ordered up a T;;J;'ff" L

e fmass1ve 28-agency reV1ew oF the ro]e government p]ays in he]ping or h1nder1ng

:afthe heaith of 1ndustr1a1 1nnovat1on " You quote some d1agnost1c 1nformat1on

- ;;kfrom "a 1977 Commerce Department report“ co-authored by me and my then prtnc1pal

- ;:;e:deputy, Dr Davxd B Chang, and prepared at the request of former Secretar; of

f,fCommerce E111ot R1chardson To be sure, a t “thunder1ng herd" dld not art:culate

- 'PB 263 806) however, a s1gn1f1cant number of the 1ndustr1a1 peopTe you quote,
or. the1r assoc1ates d1d contr1bute to the1r formu]atzon.' Surely fUrther studyl'

:!1s not requ1red to demonstrate that "exce551ve or contrad1ctory federal regulatory'il_.ii

e phrased jt. Instead of a “mass1ve revxew“, how about a T1tt}e actwon toward"f'vfia-ﬁ

po11cy is. the s1ngle greatest comp1a1nt“ (barrier to 1nnovat10n) as you put 1t;a

or “reduct1on of unnecessary regu]atory barriers to 1nnovatzon is requ1red"; asﬁj:_tff"{:

fie p01xcy aiternat1Ves to be found 1r “U S. Techno.egy Po?tcy” (ATIS docurent

: t-1mp]ementat1ng an 1mproved c11mate for 1ndustr1a1 1nnovat1on_..t.x._.._.‘

Our study Suggests a number 0f“poss1b1e aCt}ons the Adm1n1stration could

at 1east eva]uate, if not Lnoertake to reduce detrxmenta] regulat1ons._ And'doﬁ

't '_we rea]]y need to spend more - taxpayers money to red1scover that mod1f1catxon

of ant1trust laws.to perm1t cooperatlve R&D is des1rab1e (p 49} that substant1a1'




| 1ncrease in the tax 1nvestment cred1t for RED plants from the present 10% to, c |

'?"f e g. 25/ is overdue (p. 36) that 1nf1at1on and the Iow average rate of retorn ; Lf

7';_etc , etc ?

f :techno1og1ca1 super1or1ty be a lot more usefu1?

are mak1ng capxtal formatxon very dlff1cu1t (p 53) that a un1form Federal

o patent polxcy is needed wh1ch (among other th1ngs) enab1es contractors to obta1n'

':'patent righ ts to 1nvent1ons resu]txng from Federal]y sponsored research (p-?ﬂ I), o

Hou]dn t app1y1ng a massive effort toward 1mp1ement1ng at 1east one A

fcorrect1ve step before vanash1ng 1nnovat1on more than Just threatens U S._‘;lfi*:”"'"”'

Betsy Ancker-Johnson, Ph D. E

Former Assistant. Secretary of
.- Commerce. for 501ence and
Techno]ogy i
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'A gnm mood prevaxls today among-'-“

'oi'f.; L% L
) REgEABCH

A hostile climate for new ideas and preducts

v

__'ss ihreaienmg ‘ihe *echnolbgmai snpermrﬁy of iha U.' _' . .

industrial research managers. America’s

- ‘vaunted technologlcal superiority of the

1950s and 1960s iz vanishing, they fear,

the victim of wrongheaded federzl poli-
¢y, neglect, uncertain business condi- .

tions, and shortsighted cofporate man-

. agement, They complain that their lzbs
_are ng Jonger as cormmiited to new ideas

_ . as they once were and that the pressures
" on their resources have driven them into.
] defenswe -research: shell, where true
" innovation is sacrificed to the certainty
of near<term returns, Some researchers . |

are bitter about their own companies”
Jax attitudes toward innovation, but as a
group they tend to blame Washington

. for-most of their troubles. “[Government

© polden eggs?” ™ explaing Sam W. Tinsley,
director of corporate technolegy at

" Union Carbide Corp., “while the other-
‘part of their apparatus is beating hell
out of the goose that lays them.” - - - .~

* . That message-—and.-its implications ..
for the overall health of the U. S. econo-

: " by the Administration; and is inextrica- .
: bly tied to other economic dilemmas now .

officials] keep asking us, ‘Where are the

_my—1is starting to get through. Follow-

ing months of informal but intense
lobbying led by such exeecutives as N.

Bruce H - vice-president for re-

search and patents at Bell Telephone -

Laboratories Ine., and Arthur M.
Bue

28-agency review of the role government
plays in helping or hindering the health
of industrial innovation. “Federal policy

- affecting industrial r&p and innovation

must be carefully reconsidered,” wrote

Stuart E. Eizenstat, the White House’s .
domestie: policy adviser, in a recent

‘memso outlining the review’s intent.
One thing that the study clearly will

-not accomplish is a quick fix for the

deepening innovation crisis. The prob-
lern is regarded as immensely complex

. facing Carter's White House.
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. vice-president for regearch and -
dévelopment at General Electric Co., the -
White House has ordered up 2 massive,

“H:Stoncally, the governments ml'a'
" has been to buy more science and reD,”
. says Martin J., Cooper, director of the

strategic planning division at' the Na-

-tional Science Foundation (¥sF). “Now
maybe we better go with investment -
‘Says Jordan J. Baruch,:

_'A551stant Commerce Secretaty.
science and technology, who will be the
_review’s day-to-day manager: “This
“gtudy developed in_an environment of
-people concerned about econonucs bu51-

incentives.”

ness, and technology.”

The Administration's concern is un-'

derscored by the fact that it is organized

as a domestic policy review, the highESt'.'.}

sort of aitention a problem can receive
within the executive branch. Among its

objectives, such a review must produce -

options for corrective action by the Pres-

ident. According to Ruth M. Davis, -
Deputy Under Secretary of Defense for - -
research and development, “this is: the -
only such review at the policy level in 20 -
:years. that transcends the interests of

more than cne agency

: ‘chammant oﬁc:,als

for. vice-presidents,”

The White House also seems deter--f"-

- mined not to "conduct the study in a2 -
governmental vacuum. Barueh is solicit- . .

ing input from groups such as the Indus-
trial Research Institute (i1}, the Bysi-
ness Roundtable, -and the Cgnference,

ard. “We want both ¢zos and rep -

chairman of the Senate subeommittee on -
science, technology, and space, have been .-

brought into the early planning. And the
28" agencies- involved extend beyond = -
_obvious candidates, such as the Environ- = -
mental Protection Agency, to the Justice -

Dept. and even the Small Business. - -
Administration.

©pusubegQamiwd -

Sl RESEARCH

says a-White House %

_official. Labor groups have been asked to.- - - -
participate, oo, along with-public-inter- -~ . . .
‘est_groups. Cungress:onal feaders such = ;-
as Senator Adlai E. Stevensoa~{D-IIL),

 The study’s scope is so sweeping, in. -
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fact that some federal oﬁiclals are. ta.lk- ,
ing about a “thundering herd” approach.
© to policymaking. But one government
- science’ manager demurs. “It beats
having one guy write a national energy.

program in three months,” he sniffs.
“Philip M. Smith, an asaistant to Presi-

dential science adviser Frank Press and
an early organizer of the study, concedes..
‘that *“a lot of people hava told us that we

are likely to fail.” But such skepiiciam,

he believes, does not take into account.
the considerable clout of those involved
- in the effort. Commeérce Secretary Juan- -
- ita M. Kreps, for example, is chairing: -
the study, and she heads a coordinating:
. committee whose members include.
.. Charles L. Schulize, chairman of the .

Council of Economic Advisers, Adminis-

tration inflation fighter and chief trade -~ -
negonator Robert S. Strauss, and Zbig-
- niew Brzezmskl, Carter's national secu- -
" rity advisér. Even more important is the
_.support of Eizenstat, who, says Smith,
Mg very mterested m thls partlcular
remew. : LTI .

Finding ‘new d:rect:ons’

. On the other hand, there is already-- -
- grombling within the Agrlculture Dept.,
- which was left off Kreps's committes. -
“We are red-faced,” says a high-ranking -

Agnculture official, “We are out of the

project because this Administration and

* . those before it do not place any priority
on agricultural research.” However, Jor- - -
dan Baruch insists that the d_epartment R

ERTTE

health of .'the : econémy a're : ._-becomin"'g.
.available. - According to a 197ZL.Come’,
m%gt,;gport, for instance, techno- "

mmnovation was responsib!e for’.:

log
45% of the nation’s economie gro

.. from 1929 to 1969. The study went on to
-compare the performance of technology- -

_intensive manufacturers with that of
‘other industries from 1957 to 1973, and
found that the high-technology compa-
nies created jobs 88% faster than other

businesses, while their producn*nty grew

‘38% faster.

'Ihe numberé help to estabhsh the-

_ dahn Marmeros

. will play a role in the study-Agriclture: s
. - experts point out that farm commodity -

exports of over $24 billion play a key role

in the U. S. balance of payments. They .

note also'that superior technology is the

" basis of the ecommanding American posi-

tion among world food exporters.
Whatever its outcome, the Whiie

House policy review is being undertaken

at a time when, as Frank Press puts it,
“we badly need some new directions.”
Many experts view with. alarm the

declining federal dollar commitment to -

R&D, which has dropped from 3% of

" gross national product in. 1963 to just

2.2% this year. For its part, industry as
a whole has more or less matched the
inflation rate and then some with its
own spending. But such macroscale indi-
cators do not tell all. “We've got to find

- out what the story is sector by sector,

because- each industry is poing t6 be
different,” says Press. “We also have to
find out what’s going on abroad.”
Better data on the relationship be-
tween mdustnai 1nnovatlon and the

 RESEARCH

they also are beginning to reveal the

changing character of industrial re- - - .
search. The amount of basic réseareh - - -~ - .- : ol
. with American knowhow, Since'as much

* as two-thirds of all r&D is now conducted

that industry performs, for instance, has
dropped to just 16% two years ago from
-88% of the national total in 1956.

And a new IRl survey of member
companies for the National Science
Foundation' demonstrates how federal
policy has directly altered the nature of
the research effort in another way,
making it moré and more defensive. The
study shows that surveyed conipanies
increased R&D spending devoted to
proposed legislation by a striking 19.3%,

‘compounded annually, from 1974 to-
1977. And the rate was 16% 2 year for

r&D devoted to Occupational Safety &
Health Administration (0sHA) require-

ments. “When overall r&D. spending is-

_not grewing nearly this fast” note the
survey’s authors, George E. Manners Jr.

' and HowardK Nason “other categories
of eﬁ‘ort—especlaﬂfresea.rch-must be‘-‘_
-suffering.” Fa
Qther. observers compare the vxahxhty -

. foreign. countries have -done for years.

central role of industrial innovation in =
stimulating economic development, but

of industrial innovation in the U. 8. with )

that of foreign countries. One expertis J. .

Herbert Hollowon, director of the Cen-. "
ter for Pohcy Alternatives at Massachu-.

 setts Institute of Technology. According - . B
“to Hollomon, a reason the U.8.is lasing - .
its Ieadershxp is that “we're arrogant-—

“we have an Nt [not inverted here}

complex at the very time a majority of 7 .
technelogical advances is bound to come . ¢
from outside the U. 8.” Consequently, he .~ -+
argues, the U. 8. has not organized itself . - . -

to capitalize on these advances, as-.

by foreign lzhoratories, Hollomon says, -

- it should be no surprise that they have - - -
~taken the lead in such technologies as .

temle machinery aud steel production. .
“We essentially prohibited West Ger-.
many and Japan from defense and space
research,” says. Hollomen. “Se it’s no

.accident they- concentrated aon commer-

cial fields.” He adds: “I believe other

_natlons better understa.nd that the--:
_Innovation proeess is important™

Bays a research director for one high—
technology eompany: “For a eountry like
ours, the technology leader of the world,

..what has been happening is downright -
embarrassing.”. Indeed, even the pre-.

sumed sources of strength in 2 consurn-
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er-onented soclety are today under

intense pressure. “Our experience with
- Japan in the consumer electronics indus-"
- try-—namely televisions, radios, audio,

and transceiver equipment--shows some
of our weaknesses,” testified Gary C.

" Hufbauer, 3 Deputy Assistant Treasury

. Secretary, before a congressional sub-
 committee. In 1977, he said, “we had 2

1 $2.6 billion trade deﬁmt with Japan in

high-technology goods, and about two- .

‘thirds of this was accounted for by
* imports of. consumer electromc goods o

The role of regulailon L

The cumulatwn response to these-,
“The .

developments has been alarm.
system has now sharpened its pencils in

a way that discourages changes that are.

major,” worries Robert A. Fyosch, head

of the National Aeronautics & Space -
Administration. “We have been so busy -

with .other things that we may have

* inadvertently told the people who-think .

up ideas to go away.” .
Even labor unions, which hxsborically

. have left R&D decision-making up to
~ corporate- board rooms, niow are com-
‘. plaining about lack of innevation. “Hav- -
“ing helped to develop and pay for this

" technology,” says Benjamin A.: Shar-
may,; international affairs director of The
International Association of Machinists,

; “American workers have a right to

'} -demand . government respensibility for

_using it to create new produets, more

]

]obS, better workmg condltlons, . and_'
{ general prosperity”’ And Charles C..

ble, research director of thie Electri-

-cal, Radio & Machine Workers union, -
_ goes so far as to suggest that labor
should now have a say in hqw industrial -

.research money is spent.

selves, excessive ox.con -
: _guﬁm‘tglx_poohcy is the single grea.test
complzint. Hannay of Bell Laks pomts

“ments 23 a case in point. According to

one study, says Hannay, 2 1988 applica-
tion for adrenaline in oil was presented
to the FDa in 27 pages. In 1938, a treat~ -
ment for pinworms took 439 pages o

desceribe. “By 1872,” he says, “a skeletal
“muscle relaxant involved 456 voiurnes,

" each 2 in. thick—76 ft. 1_n total thickness o

and weighing one ton.”

Regulation, says Tinsley of Umon
Carbide, has put a bottleneck on new-
product  development in the cliemical

industry and has so added to the cost of -

getting any new chemical approved that

- only those targeted at a vast, assured

market are attempted today. Food and
drug industry. researchers. echo that

- complaint.. “Today,” says ‘Al-S. Claus:.
director of techmcal research at General -

Foods Corp., “our industry does work

that is fnstered by unreal and invalid
. public concerns.”
- But regulation can have less obvious -

impaets, such as forcing an industry to

_stick wzth old technolog_v rather than to

keep competltors from in-

S G 1A A et At e

Among research managers them- -

tions. say.”
Food & Drug Administration requira~ -,

L AT A

experlment w1th ‘new approaches to ®

Y T o e i e AL T

problems. “The overall effect of regula-

tions on the aufo industry has been to .
build an envelope around the internal-

combustwn device and the whole car
structure,”
School Professor William J. Abergathy,

who specializes in_technology manage-
ment. “ ‘Don’t do anything really new,

don’t change.’ That’s what these regula- -
Paul F. Chenea, vice-prest-
eneral Motors ~ . 4§ -
Corp., agrees. “You just don’t have time -~ & * .
to explore wild new ideas when 2 new .

dent- for research a

. says Harvard Business . .

rin dantimciamg
e

rule is so elosely coupled to 3,our cun-eni: S

busmess, he says. o

.‘ ‘Tha sclencs of ihs malter

In COngress. where the rermlatory
laws are written, such thinking has so.
far found a small audience. “A ‘great.
number of the regulations that we would

call environmental
-self-defeating,”
" Schxr mltt thef or:mer astronant from New

. may actually be
muses ‘Harrison - H.

Mexico who is the. ranking Republican
on Stevenson's Senate subeoimmittee.

- “Instead of locking at poltution controls, 7"

if we were looking at building a more

engine, we would not only be solving our

-efficient and - therefore - less-polluting . -~

environimental problems, but we would - -

be producmg a new thing for export.”

Sehmitt is one of .only three- federa} :

legislators with the - semblance of a

sclence background “We probably have :

“How ; antitrust charges

can. I:mi_i R2D 'paya‘:fs

'Compames thas;: make it “across. the l}-
) development minefield and bring su- .

perior technology to market still may-

find a threat on the other side:. moropo-
" lization charges that keep them from

fully exploiting the technology. 4s old as

" that problem is, such charges can come

as a shock, as they dld to Du Ponf: Co.
last April.

Courts estabhshed decades a.go than:

the Sherman act prevents a company

with a- hammerloek on_a particular

industry from making sound, otherwise

perfectly legal business decisions-that

would, however, perpetuate its domi-

Learned Hand found  evidenee that

‘Aluminum Co. of America unlawfully

monopolized its industry by its tendency
to “double and redouble capacity” as

demand  increased. That, said Hand, -
locked would-be competltors out of the"

expanding market. -
In a similar vein, the Federal Trade
Commission gaid three mounths ago that

-Du-Pont had used  “unfair means” to

.- creasing their share of the’
:expandmg market for tita-_-

. 40% share, Supenor tech-:‘

_ to Du Pont’s dorninance. In
. the! 1950s, the  company :

_and what a spokesman will. -
peg only at ¢ ‘many millions of dollars —'

nium. dloxlde, a widely. j
‘nged pamt ‘pigment. “The
complaint i3 -wholly with= :
out basig,” says Irving S,
Shapiro, . the companys
chairman.. =

nology clearly contributes

Joan Sydimy

devoted a decade of work—-

to develop a new way of making TiO,.

Although the highly automated, contin-
.. uous process went on stream more than
nance. In 1945, for example, Judge .

20 years ago, it still tops the processes

used by such competitors as Nt Indus-
and. American Cyanamid, .

tries, SCM,
because it uses cheaper raw materlals
‘and produces less acid waste.

. The problem with-the government
arises because Du Pont’s 40% share of

- the $700 million-a-year market is still

growing. That alone is enough to send

- government lawyers poking about for
actions that can be attacked. According -

“Du Pcml"s Shapwon The
LFTC s “complaint is.
.wholly without basts.’

- to Alfred F. D

;.antitrust arm, even a 30%

-all the ather firms in the

ahead of him, -
Basically, the FIC says that Du Pont

keeps its market share by expanding .

capacity before the market is ready for
more productlon therehy forestalling
competitors’ expansion plans. Du Pont,
says the FIC, should get rid of one of two
current TiO, facilities and a new plant at
De Lisle, Miss., that would begin produe-

- tion next year. The FrC staff also wants

the company to take competitors under
its wing by giving them, rovalty-free, the

5‘199“01'_13..9_.@916 Dg}..and..knav.hnw_;t has
built up over the_ pask2iyears. -

: tle‘ 5
“head of the commission’s ..

- chunk of the markat “could
" be'a dominant- posmon' it

‘market had 2 much lower

-share.” - In’ ,,fact Justice -
;Dept. antitrust ._chief John
nefield asked his.
staff to look at Du Pont’s:
T102 pohc:es only to ﬁnd the FIC. there )
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B ewterclsed very poor Judgment in the
past,” he says, “because the Congress = . /
' overall—members as well as staﬁ——have- T
. ript_been able to understand what is .
pOa:'.\ble technologically and what is not,
. and therefore not been able to relate the
- costs [of legistationl” ... _
© Jason M. Sglsbury, dxreetor of the
~ chemical research division at American
- Cyanamid Co., pleads, “Before the law-
yers write the. 1eg131at10n let them know-
- the science of the matter.” Not only may
~ some mandates be beyond what industry
ean legitimately perform, he says, but .
the rules force a conservative approach . -
to; science. One key indicator of this - %
“ trend is the inereasing number of
" toxicologists now. eraployed in chemical
company research fabs, “Toxicologists "o
- don’t innovate,” notes Frank H. Hesley, .
: 'mce-presndent for research and engx-"'
" neering at Lever Broa. Co. :
 Then there is the regulatory bias ST T R e R T
against new ideas. In the EPA’s grant large part on the willingness. of regula- .
.. programs for waste-water treatment at  tors to see matters in a new hght
the municipal level, for instance, equip~.~ According to Philip Smith, there is “a }
.- ment specifications. Taust be. written so  sense that people like [EPA Administra-7 -

- paw . comin :

*.. that gear can be procured from more
than one source, That means a company
- with a unigue process is discriminated.

- . against. What is more, the mandate for

+gost effectiveness precludes trying out

‘innevative approaches. whose value can -

-~ only be'measured if someone is wﬂhng tO'_‘ ¥

- gamble on them. . - _

. If the domestic pohcy review is to;‘_
solve such questions, it will depend in

- Whether the need for such onerous

penalties can be established —hefore an

FTC judge, the full commission, then a .-
court of appeals and, perhaps, the-
Supreme Court—may take. years to ‘_
determine. But the--appreach-is- not
‘unusual in monopohzatlon cases.”; =
The Xerox case..Just a- year ago the
"Justicé Dept. ended such a suit against -

IEW@W [

- gebiing salifor mpany faprora-
ise Foyalty-iree licenses o all co on
-pmwﬂﬁhe N

market 1or rear-projection- readout
eqlitpment 1ot electronic data-processing
systems. And three years ago, the FIC 1y

settled a complaint by getting Xerox ™

. Corp. to open its portfolio of 1,700 coprer

patents ©o competitors. Xerox had to

. license three patents—chosen by the

competitors—{ree. Fees for use of the
rest were strictly limited by the Frc.

As severe as those measures may.
' 'seern, and as discouraging to innevation, -
* the antitrusters contend' that it is the
./ only way rivals can eat into a monopo-
‘ list's dominance of a market. Sdys Alan

K. PaImer assistant director of the F1C’s

~ antitrust arm: “We have to look to v.hat '
- relief will really be effectwe

H
Al

by
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: The mvestment cl!matn

- health,”

tor] Doug Costle and [Fpa Administra{ |
tor] Don Kennedy want to work with
. industry, and they don’t want to fight all

the time. I think we have a team of \
people now in govemment that may be
able to do. somethme‘- . -

ree trom the study. EpA Admm_ls-
trator Douglas M. Costle concedes *

health and safety regulations—13 major -

statutes in our area alone.” Though

Costle agrees that the econemic impact
of such rules should be more closely’
{..{uantified; he contends that “this rap~
" idly widening wedge of regulation has
been a response to a massive market

failure—{ailure. of the marketplace to
‘put an intrinsically hlcher value on
pollution-free processes.” =

Most repulators agree that not enough -

rasearch has been done on the true
nature of the environmental problems
they are empowered to combat, but they
‘also argue that regulation has led to
cost-saving practices, especially in the
area of resource recovery, where closed-
cycle processes now help capture reus-

“able material. osHA officials. also ecite”

examples where the agency has laid
down rules that have led to cost-cutting
innovations. But Bula Bmcham the
osHaA administrator, emphasxzes that the
“legislatively determined directive of
protecting all exposed employees against
material Impairment of health or bodlly
function”  requires tough regulation

" without quantitative weighing of costs

and benefits. “Worker safety and
she insists, “are to be heavily

favored over the ecOnomlc burdens of o

compliance.”

- Bingham and her bos:,, Labor Secre- S
‘tary Ray Marshall, may- ‘répresent an -
mcreasmgly isofated view, however. Eeo- "
—"nomlc issues’ have- come to dominate -

.- thinking within the Carter Administra- = ;
© . tion, and it is precizely these questions = -

" But industry should not expect a
) ,ma.fb‘i“'"o\'ferﬁauf o re?-:ﬁitom practlces )

that industry has stressed in its diseus-

sions with science adviser Press and -
other White House officials. Just over a2 .~

- month -ago, Treasury Seéeretary W.. .
tremendous growth in the last decade i m :

Michael Blumenthal told a meeting of

financial analysts in Bal Harbour, Fla,,

‘*We are now devoiing a very sizable

S:huxﬂ{” of our private investment to meet-
ing government regulatory standards
. - . 2nd in some of these areas we may

-well be reaching a. breaking point.”
‘Blumenthal alse noted: “Our technologi-
cal supremacy is not mandated by heav-.
" en. Unless we pay close attention to it
and inveat in it, it w4l disappear” -
A month before the Blumenthal o
speech, GE's Bueche suggested to an =~

American Chemical Society gathering

that “we step back and look at ren for U

“hat it really is: an investment It is an

investment that, like more conventional
.investments, has become mcreasmgly‘ :

less attractive.”

Bueche, along w1th most other re-
search managers, rejects the idea of
direct federal subsidies. to industrial
ReD. Instead, he points out that “per-
haps 90% of the total investment
required for a successful innovation is
downstream from rep, [and thus) it
becomes . . . clear why we must concen-

Bueche attacks Administration propos-

als'to eliminate speclal tax treatment of - .

po—
i~

P T )

A —
b T

‘trate on the overall investment climate” .

Iong-term capltal gains, plumps for more - -
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- stronger. incentives for technological

¢ You just don’t ]
X :1tn axplnra ml

- %

Wile federal attempts to market new

products are often silly at best. Richard
i A. Neghit, director of research at Beck-

* ¥, man Instruments Inc., recalls a govern-

rapid mvestmerit writé-offs, and say;s ‘i
. is extremely important to provide

innovation: by making permanent and
more liberal the 10% mvestment tax
credxt » ‘ . }

.Crmca in mduslry

Bueche’s arguments suggest the
broad —yet often indirect—way in which
federal policy runs counter to the best
interests of innovation. Fear of antitrust
moves from the Federal Trade Commis-

_  EOHor the Jushce Dept., for instance,

has prevented many companies from

sharing research aimed at a problem.::

common throughout an industry— -
including new technology aimed at solv-

" j ing regulatory questions, At General

Electric, the legal staff must now be
.notified if 2 competitor visits a company
research facxhty, even if no prapnetary
material i3 involved. .
For their part, Justice Dept trust-
busters elaim that fears that their poli-
cies stifle innovation are not justified.
They say they are flexible enough to
recognize the differences in the pace of
innovation from industry to industry,
and that is why they allow a fair nnmber
of mergers among electronics companies.
" “That’s an industry where you don’t
have to worry about someone cornering
- 'the market,” says Jon M. Joyce, an econ-
omist in the Justice Dept’s antitrust
division. *There’s just a lot of guys out
there with geod ideas.” :
Industry further claims that the
inability to secure exclusive licenses on
overnment-sponsored research leaves
’ .gﬁﬂ‘gcod"t" finology—ofi the shelves
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draw critivt

‘i 'ment cireular that waxed rhapsodic over

the federal commitment of billions of

* dollars to R&D. Included with the letter |
'was 2 'syringe for sampling fecal matter,
_and. the suggestion that Beeckman might
want to license thetechnology. “I

wondered if they spent billions to devel-
a3 udlcrous

m from indusry. A major
target is the 1974 ruling by the Finanecial

. Accounting Standards Board that stipu-
" lated that r&D spending could no longer

be treated a@s a balance sheet item, but
must be listed as a direct profit or loss
item in the year spent. R. E. McDonald,
president and chief operating officer at
Sperry Rand Corp, recently told an
executive management symposium, “The
ramifications of . that rule change are

_quite complex, but the net effect has
been to dry up 2 lot of potential venture

capital investments. . . . I can say quite
candidly that Univac would not be here
today if we had not had the advantage of
the old rule for so many years.’

The shortage of risk eapital has had a
treriendous 1mpact on small, technolo-
gy-oriented companies trying to arrange
new public financing. Aeccording to a
Commerce Dept. survey, 698 such com-
panies found $1.367 billion in public
financing in 1969. In 1975, only four such

companies were able fo raise money-

publicly, and their numbers rose to just

80 in 1977. Equally ominous is the expe-

rience at Union Carbide, which, accord-
ing to Tinsley, has not been able to
compete for venture capital and has thus
canceled plans to start 2 number of
small operations built around interest-

ing new technology. Years ago, says

DS, S0

ZWashmgtoﬁ’s changmg role

Jproducts and processes,.and ‘as a
" constant, forbearing customer in com-

‘puters, semiconductors, jet aircraft, nu-
- ¢lear-power generation, telecommunica-.

g that,” Neshit recalls. “The contrast '

" and chen'ucals. ..

‘Davis, both Defense and Nasa “have

. Tinsley, Carbide was reasonably success--
.-+ -ful at getting such funding. “And you. = -.
- .must remember. that these ideas are

perishable,” he says. “‘I‘hey dont have"

‘much shelf life” - - ‘ .-

The Treasury. Dept. in- fa.ct, has an Il_‘

" ongeing - capital-formation task force -

that will be integrated into the policy
review under the direction of Deputy -
Secretary ‘Robert Carswell. Carswell .

_ notes that “you can’t draw 2 clear line”
© . between R&D support and investment in
.+ - general, but “if it turns out that we find -

some form of eapital formation gives the
economy a greater multiplier effect than . -
another form we at the Treasury would. -

" not shy -away fmm whatever pohcy‘f o
would help most. .. oo

‘Even as it has pursued pohc:es dei;n-{j e

mental fo industrial R&D, the federal. . -
_‘government has withdrawn as a major @ -
initiator of innovation. Eesearch man- -

agers generally believe that companies. .-
hre better equipped than government. to
Bring new technology to society because

"they are more attuned to market pull.. - |

But Lawrence G. Franko of Georgetown
[niversity, an intérnational trade ex-

ent has in the past played an impor-
ant role “as a source of demand for new

tions, and even some. pharmaceuticals

.According to the Defense Dept s

faded” in this role, the result of the

Vietnam war and concerns over the mili- -
tary-industrial complex. “The consumer’
marketplace and other government

agencies have not been able to pick up
where DOD and Nasa left off,” she says. .
“The Department of Energy should be -

able to help with this, but it hasn’t yet.
- And the Department of Transportation

just never blossomed in this role.” An
unreleased IRL study for the Ener
Dept. summed up industry’s wexm%

company officers interviewed said gov- |
-ernment could spur industry’s energy

r&b only by creating a national energy -
policy, increasing its n_anagerial compe-
tence, and offering financial incentives 3{
rather than massive contracts, .
On the other hand, there have been
some recent, notable government efforts
to spur the innovation process. “We've
talked to the leading semiconductor
companies about our hopes for their
innovation,” says Davis. She says that
the Defense Dept. expects to program
$100 million over the next five years for

_industrial innovation.in optical lithog-
raphy, fabrication techniques mvolvmg-

. -RESEARCH - = -

pert, recently pointed out to a congres- - I
_gional committee that the U. 8. govern-
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. electron-beam technology, better chip .
- designing and testing to meet military
. 'speclﬁcatxons, and system architecture .
" ‘and software impléementation. " ’

At the Trangportation Dept.; chief

- scientist John J. Fearngides wants to

involve the private sector much earlier

in the government’s R&D process, there~ -

by allowing industrial contractors to

develop technology altermatives instead

of having to cope with rigid specifica-
tions at the outiset. Such a policy, some

believe, might have resulted in major.

savings for the Bay Area Rapid Transit
system, for instance. “It is more expen- .
- -sive to fund a wider range of choices, but .

only at first,”” says Fearnsides,

: The nsF also has ‘zonounced a new .
1ndu3try-unwers:ty ‘grant program for

éooperative exploratmn of “fundamental- A

‘s long-term contribution toward prod-

iclent!ﬁe questions.” The aim is to make

ct and/or process innovation.”:

" The failures of business =

While agreeing on the need for federal
.. policies that bolster innovation, those

knowledzeable about industrial research

- think that the companies themselves
. _share some of the blame for stagnation .
" "and must be willing to examine their

practices critically. Alfred Rappaport, a
professor of accounting and information
systems at Northwestern University's
graduate school of management, believes
that one reason the 1. 8. lags in RgD is

. that the incentive compensation systems

that corporate executives live under tend

to deter intelligent risk-taking. “Incen-

tive programs are almost imvarably .
accounting-numbers oriented and based

. on short-term earnings results,” he says.

short-term business considerations.”

. Another criticism has been of the
- haphazard way in which companies have -

launched new r&D programs. In essence,
industry should try to learn how to weed
out bad ideas early on, say the detrac-

tors. To that end, Dexter Corp. has insti- -

tuted an eight-factor “innovation index”
approach to research management that

" weighs guestions such as effectiveness of

communications, competitive factors,

and timing, and comes up with an “in-. .

novation potential” for new ideas. At
Continental Group Inec., D. Bruee Mer-.
rifield, vice-president of technology, says

“That puts management emphaans on "‘tm ‘constraint analysxs of new ideas

" now ineans that eight of 10 projects that
.. -survive the review will generate cash
- flow within- two io four years. That
. contrasts with accepted estimates that .

Tum’-ing &ﬁ';'!ia”paﬁ

for veﬁiure mpﬂa!

commifments has opened opportunities

1 for foreign companies to- appropriate.

American ideas. A case in point is the

experience of System Industries Inc, 2
Sunnyvale (Calif.) manufacturer of mun

computer peripherals. .- . &
In 13969, System- Industries - went to

_-work on a new ink-jef printing proeess,

forming a subsidiary, Silonics .Inc, to

develop and market it By 1973, the

research phase was over, and a cash-
short System Indusiries went looking for

venture capital to tool up for producton. -
Unfortunately, none was there. With a
depressed stock market, and recent.
increases in the maximum tax on capital -

gains that cut the expected refurn on
such investments in half, the usual
capital ‘sources #conldn’t justify

: Keapmg only 51%. Next, he ekpl'—'ms,
The recenl: d.rag in: U 5. venmre-mpltal

: Atal-{m- g the same nsks they used to g sa;ys
- Edwin: V. W. Zschay, t]}e compa.ny’

were’ thinking about government fund- B

ing. But we were discouraged from even
making a proposal when we learned the-,
government would get data rights and be

able to license it to other people. We-
didn't see why we should give away

_those rights just to get a little money.”.
“What Zschau finally did give up was

49% of Silonics to Konishiroku Photo -

. Industry Co., the Tokyo-based maker of -

Komca CaImeras.

- In return, the J apanese company has
spent $5.5 rmlhon on Silonics, which is
enough . to bring the new printer to

market at the National Computer Con- .
‘ference in Anaheim, Calif., in mid-June.

“We have one of the most promising

imaging technologies for the 1980s,”
- Zschau now complains. | “But we Only
-own 51% of it . R
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only one in 50 ideas that come out of
research labs ever generates cash flow,

. and not for seven to 10 years. o
-Large companies often fail to explmt o
.theu' OWT resources effectwely In the .

19350s and 1960s, some companies set up
centralized research facilities, but many
.of these did not yield the hoped-for
synergism—in many cases, apparently,
because the different parts of the compa-
ny were in businesses too unreIated to
ong ancther.

On the other hand Raﬁ:heon Co. was
highly successful in transferring its
microwave expertise to its newly ac-

quired Amana appliance subsidiary in

1967, resulting in the counter-top micro-
wave oven, That was done’ through 2 - .
new-products business group set up
specifically for such purposes. And more -
recently, this group, headed by Vice- .
President Palmer Dgrby; brought the:

company’s microwave -talent £0 bear on .
-its Caloric subsidiary’s product line,.
-resulting in a.new, combination micro-
-wave-electric range.

-In such ways, industry can maximize
its potential for innovation in.the most
adverse environment. But the future

‘health of the nation’s economy, many
.experts believe, requires 2 much more
. benign environment for industrial r&D

than has existed over the past decade. - -

_Ard Jordsn Baruch, the enthusiastic

leader of the muln—ao'ency federal study,
believes that such an environment is
likely to emerge as a result of the
Administration’s concern. : :
“We may have bitten off more than
we can chew,” notes Prank Press, “and it
mazy be that we can’t get much done in a

-year. But even If it takes three or five or

10 years, I think it is- hxstoncally very :
mlportant.” :

- -EESEARCH.
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 Dr. Jordan Baruch - : .
" Ass't. Sec'y. of Commerce:
. for Science and Technology
-0 U.S.Dept. of Commerce
o wash1nuton D C.o..

- ’{;Dear Jordan'7“

S Piease see the attached 1etter regard1ng the July 3
B ‘ed1t1on of Bus1ness Neek ' _

: Perhaps _you are attempt1nu to overcome the NIH syndrome
by this massive effort so that the, by now, long-known - R
~policy alternatives are regarded by the current Adm1n1strat10n :
- as its.own, and then you hope to begin evaluating and 1m-- G R

- pIement1ng If 'S0, I certa1n1y w1sh you well R

' S1ncere1y,

fBéfﬁy Ancker-Jdohnson, Ph.D. s
. Associate Laboratory Directory
fqr_PhysicaI_Research '

“baribs o
- Attachment (1)

The Universiry of Chmqo ARGONNE UniveRsires AséoCiA?iou




News Feature

i

“Henry Kissinger, a name identified with national security,

recently wrote about the rising “crisis of the spirit” in the U.S.
The former Secretary of State said that “without some con-
ception of whet security is, you really will be constantly con-
fronted with a series of confusmg situations through which you
cannot find your way.’

It is against the backdrop of what securzty means today that
C&EN conducts this “symposium in prmt on what, in.turn,
innovation means today.

Man always has used technology most creatively to protect
himself from danger—uwhether. man-made such as war and
equivalent attacks on soclety’s tranquility of order, or from
earthquakes, floods, plogues;and-other vagaries of nature.

In the broadest sense, the biggest threat to security is dis-
order, or in the scientific Bocabulary, entropy. Mankind’s
challengeis to arrange institutions and fashion inventions to
create a sounder order so that it can evolve with security. The
greatest challenge, then, is to establish the right institutions
of governance to preserve order with liberty rather than re-
pression. And the technological innovations nutured by gouv-
ernment would be those that optimize security and the gov-
ernance process.

Because there are significant nonmilitary threats to na-

Innovation and national security:

tional security, there is a need to cast about for broader but
workable definitions of innovation during a time of concern
about the country’s innovative capacity.

And now the White House, under gssistant secretary of
Commerce Jordaen Baruch, is beginning an important study
for President Carter on how Lo stimulate that capacity. The
study, due to reach the President’s desk next April 1, was es-
tablished out of the decade-long concern that innovation in
the U.S. is being stifled by combinations of federal poltczes and
such related economic forces as inflation. The topic is already
impossibly broad and the arguments even dated. The question
is how the study can be made significant, whether it can help
the President and his aduisers perceive the kind of threats that
politicians and their economic advisers commonly do not
perceive.

C&EN’s approach to the article is a simple one. The author
asked some molders of science, technology, and corporaie
policy what they believe are the five major nonmilitary threats
to nitional security. It was explained that fo examine inno-
vation, especially with the high degree of skepticism sur-
rounding the exercise; it makes sense to define some threats
to security. It is only logical that when examining innovation,
one also should know what society should be innovating for.

Innovation can contribute to both security and anarchy

‘ J
S S SO
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