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The GATT Mine Fleld

By JEFFREY E. GARTEN
When trade ministers from Washington
east to- Jakarta, and from Tokyo west to
Buenos Aires, gather in Uruguay next
week to launch a new round of negotia-
tions, expect the standard pap about free

‘trade and fair play. Harmless as this may
seem, these talks may not be in Washing-

torr’s best interests.

. Sure, we're all for more trade. But‘

these negotiations, pushed almost singlé-

. handedly by the Reagan team for the past

five years; are based on mistaken: opti- -

mism that a new set of bargaining thaten-
compasses everything from wheat to insur-
ance and involves virtually all nations will

_ lead to the freeing up of trade. Get every-
-one around a table to discuss alt problems
at once, so the reasoning goes, and the re-

sult will be lower barriers to the move-

| ment across borders of food, manufac-

tures, technology, even banking.
Misplaced Faith

The fact is that the momentum is over
for progressive trade liberalization through
omnibus, multilateral marathons like the
coming session under the General Agree-
ment on Tariffs and Trade (GATT). The

push ended when tariffs were negotiated -
down to insignificant levels in most coun- -

tries, including the U.S. and Japan, leaving
non-tariff barriers—such as quotas and
regulations on procurement, customs pro-
cedures, and protection of national secu-
rity—as obstacles to commerce.

The administration has advocated
global trade talks because.this is how the
executive branch has done things in the
past and because it believes they wiil re-

_duce congressional pressure for more pro-

tectionism in the face of a looming $179 bil-
lion trade deficit. Unfortunately, such faith
is misplaced.

Start with false historical analogies,
Washington remembers such trade negoti-
ations as the Dillon Round (1960-1961}, the
Kennedy Round (1963-1967), and the Tokyo
Round (1974-1979} —which together gave a

terrific boost to world trade by lowering.
. tariffs from 40% to less than 5%. American

officials recall that these events were suc-
cessful because the U.S. was able to trade
off concessions on its side for more-or-less
equivalent breaks from other- nations—
lower duties on steel imperts into the U.S,
from Kobe, for example for easier entry
for Kansas grains into Japan.

The current scene is different. Unlike
import duties, non-tariff barriers cannot he
lowered with percentage cuts. Instead, a
new system of  regulation—a legal
“code’’—must be set up specific to each of

= the many different impediments to trade,

agreed to by a host of countries, and moni-
tored and enforced internationally. These
highly detailed and legalistic arrange-

‘| -ments provide very little opportunity for

trade-offs. Is it realistic, for example, that
Brazil -would lower its national-security
strictures against computer imports from

- all countries in exchange for everyone

else’'s loosening up on health regulations

concerning certain agricultural products?

It is- more likely, in fact, with so many
countries and issues mixed together, that
stalemate will prevail,

Another change of scene relates to

- America’s negotiating leverage. In the

past, U.S. economic dominance was over-

whelmmg. Japan did not really become an
economnic superpower until the end of the
Carter administration. The Brazils, Koreas
and Taiwans have only recently become
major world traders.

Now Washington is playing with a weak

hand. It wants something very specific and -
precious to other nations: an opening of

their technology markets, easier entry for

- our banks and insurance companies,’

tougher copyright laws, major reforms in

Europe’s agriculture. In the past the U.S."

couid promise others the quid pro que of
increased access to our market. But today
we've given everything away unilaterally,
thanks to our consumption-stimulating
budget deficits, our no-strings-attached ap-
proach to dereguiation of telecommmunica-
tions and financial services, and Washing-

" ton's blase attitude toward a soaring dollar ,

between 1980 and 1984,
America's weakness is compeunded by

debilitating contradications between the

It 15 vital for the U.S.
to focus on issues where
substantial  results . are
achievable soon. This calls
not for a global jamboree,
but for megotiations on a
more manageable scale.

administration free-trade rhetoric and its

protective actions on steel, footwear, ma-
chine tools, motorcycles, textiles, shingles
and sugar. In the past few months alone,
the administration proposed and concluded
a semiconductor pact with Japan that is a
price-supporting cartel involving extensive
government regulation. Washington has

" slapped subsidies on wheat to the U.S.8.R.,

mocking its own criticism of similar Euro-
pean practices and clobbering allies like
Australia that do not subsidize. At bottom,
moreover, U.8. trade policy consists of
threats to unleash a protectionist Congress
and further weaken the dollar, both of
which will harm ourselves as well as oth-
ers.

The great danger is that a new round‘

will have a constricting and not liberaliz-
ing impact.

As in the past, the administration will
have to pay a price to get negotiating au-
thority from Congress and then to get leg-

islative ratification for the subsequent.

agreements. It's a pattern knewn in arms-
conirel pacts where the cost of appeasing
the Pentagon with new tanks, ships and
planes exceeds the weapons reduction in
the disarmament agreement iiseif.
There is also the problem of false ex-
pectations. Both the administration and

" Congress believe the problem with U.S.

trade is that others cheat on the rules, and
Washington is determined that the new ne-
gotiations will address this problem head
on. But in 1984, only 3% of imports to the

U.8. were challenged before the Interna- -

tional Trade Commission for unfair prac-
tices and only half of that amount was offi-
cially declared unfair. The frustration of
dashed hopes could lead to a backlash of
even more protectionism.

-

- “broad consensus’

Moreover, the sheer number of coun-
tries involved in the global negotiations is
apt to result in a lowest-common-denomi-
nator approach to trade policy and thereby
reinforce the trend toward '‘managed”
trade,” a euphemism for more regulation '
along the-iines of the Multifiber Agree-
ment, the most recent version of which

- was signed last month, Codes dealing with

non-tariff barriers involving nations of so
many different stages of development are '~
particularly susceptible to more bureau- -
cratic intervention, more red tape and -
more fine print, since they have to address -
so many different legal and admimstratwe
systems.

For the U.S., it is vital to focus on is-
sues where siubstantial results are achiev- -
able, and scon, This calls not for a globai ”
jamboree, but for negotiations on a more
manageable scale, sometimes bilateral, -

-sometimes involving several nations. And °

to makKe real headway, trade will have to -

be discussed alongsnde other economic IS- :

sues.

In fact, the GATT talks could divert at- -
tention from a really important trade
agenda.

It is critical, for example, that the U.S. -
keep relentless pressure on Tokyo to
open its markets, not just with lower
quotas but also with a faster paced gross -
national product, Global negotiations make '
it easier for Japan to squirm out of the
limelight and to defer decisions untll
is reached.

The U.8. should intensively pursue a -
free trade and currency eoordination pact
with Canada; exports and imports with our
largest trading partner exceed $100 billion
annually. It should likewise propose a
package of debt-relief and trade promotion
with Mexico, our most important Third -
World market. Yet focus on these issues
will be blurred in the hubbub of Punta del
Este. -
We ought to negotiate. hard to free up
trade in wheat, telecommunications and fi-
nancial services, for example, but the task
is best accomplished in smaller forums '
and not with all the world’s trade bureau-
crats at the same table.

Tied Hands - _
The biggest sethack would be if the new
trade round distracted attention from our
home-gro itive handicaps—
an antitrust policy that ties our hands -
against ¢orporate g1ants from abroad, an
approach _ to research-and-development
promotion that centers on MINTAry and not -
industrtal Technology, and 3 Taflure to de-
vise_a market-oriénted sysi€m to lessen
the impact on_workers and commiunities
clo y imports. Most of all, Wash-
ington needs to devise a policy toward the
dollar that doesn’t extol its sky-high value
one day, then dramatically diminish it the

‘next,

Paula Stern, recent head of the Interna- .
tional Trade Commission, put it well: “Our .

- chief concern need not be the tilt of the ,
playing field. We must concentrate, in-

stead, on building up the American .
team.”’

Mr. Garten, a inanagingl director of
Shearson Lehman Brothers Inc,, just com-
pleted a two-year assignment in Tokyo.
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THE WASHINGTON

Every week in “Outposts,” Outlook examines contemporary ideas
that are changing our lives and expandmg our inlellectual frontiers. This
week, Tom Peters argues that avganizations must change radically to
-compete in the volatile, high-tech future. Pelers, who co-wrole
“In Search of Excellence,” is the quthor of “Thrz'ving on

Chaos,” from which the following is adapted,

MANAGEMENT

Busmess n the Future Tense

By Tom Peters

HERE ARE no excellent

companies. The old saw,

“If it ain’t broke, don't fix

it,” needs revision. I pro-

pose: "I it ain’t broke, you
just haven t looked hard enough. Fixit
anyway.”

No company is safe, 1BM is de-

clared dead in 1979, the best of the
best in 1982, and dead again in 1986,
People Express is the model “new
look” firm, then flops 24 months later,
In 1987, and for .the foreseeable fu-
ture, there is no such thing as a “sol-
id,” or even substantial, lead ‘over
one’s competitiors,. Too much is
changing for anyone to be complacent,
Moreover, the “champ-to-chump” cy-
cles are growing ever shorter.

‘There are two ways to respond to
the end of the era of sustainable ex-
cellence, One is frenzy: Buy and sell
business in the brave hope of staying
out in front of the growth industry
curve, This is the General Electric
idea: In the last six years, it has ac-
quired over 325 businesses at a cost
of over $12 billion, and dumped more
than 225, getting $8 billioh in return.

The second strategy is paradoxi-
cal—meeting uncertainty by empha-
sizing a set of new basics; world-class
quality and service; enhanced respon-
siveness through greatly increased
flexibility and continuous, short-cycle
inpovation; and improvement aimed at
creating new markets for both new
and apparently mature products and
services.

Five areas of management consti-
tute the -essence of “proactive” per-

- formance in our chaotic world: (1) an

obsession with responsiveness to cus-
tomers, (2) constant inovation in ail
areas of the firm, (3) partnership—
the wholesale participation of and
gain-sharing with all people connected
with the organization, (4) leadership
that loves change instead of fighting

-1t and (5) control by means of s:mple

stipport systems aimed at measuring
the “right stuff” for todays environ-
ment.

Revolution and Control

" require radically new methods,
Most - traditional measurement
methods are dangerously misleading,
Take the standard cost-accounting
system, It “allocates” overhead costs
such as the accounting department,
engineering, utilities, machinery and
management to direct labor. That is,
direct labor “hours” are the most

T he last category—control—will

. readily counted indicator; all of the

other expenses are appended to this
one, visible expense. In fact, each typ-
ical “direct labor hour” may carry an
overhead “burden,” as the accountants
call it, of as much as 1,000 percent,
That's why, when a manager is
pushed by higher-ups to cut costs,
there 13 but one sensible target under
this accounting regimen; to cut direct
labor, which, on the books, includes
that huge “burden.” Thus, for account-
ing purposes, when he cuts a direct la-
bor hour, he will usually be credited
with the reduction in the “burden” as
well, whether it actually occurs or not,

Suppose a manager decides to sub-

contract production of a labor-inten-
sive part. He saves 100 hours of di-
rect labor a month at $20 per hour ($-
2,000 in all). But on the books, he
saves not only the direct labor costs,
but the 1,000-percent burden as
well—for a credited monthly savings
of $22,000. The subcontract to a
smaller, low-overhead, perhaps off-
shore operation costs, say, $5,000 a
month. The net “booked” savings,
then, is $17,000. Much applause goes

* to the plant manager.”

Unfortunately, the real story is dif-
ferent from the accounting story. In
fact, actual factory overhead is not re-
duced much or at all by the act of sub-
contracting (you can’t shut off the

heat around one idle machme) Most
likely, overhead is increased, because
the plant manager has to negotiate
and administer a contract with the
new supplier and handle the incoming
components, Not to mention the in-
creased uncertainty of delivery and
quality in the early days of dealing
with any supplier—that also carries
real costs. So the true net saving is
the $2,000 saving in direct labor mi-
nus the $5,000 subcontract minus,
say, $1,000 in real, added overhead—
or a loss of $4,000. Nonetheless,
thanks to the miracle of modern ac-
counting, the plant manager still takes
a bow.

And there are sins of outright omis-
sion that are far worse. Our fixation
with financial measures leads us to
downplay or ignore less tangible non-
financial measures such as product
quality, customer satisfaction, order
lead time, factory flexibility, the time
it takes to launch a new product, and
the accumulation of skills by labor
over time. Yet thése are increasingly

the real drivers of corporate success -

over the middle to long term.

Treating Workers as Partners

measurement, future success re-

quires a revolutionary realignment
in employe relationships,
m Keep performance evaluations and
pay schemes simple and to the poink.
Appraisal must be constant, not fo-
cused prlmmly on the big annual
“event,” To ensure this, middle man-
agers should evaluate first-level man-
agers on the degree to which they
give their people constant feedback,
both good and bad. Appraisal is and
should be very time-consuming, and it
should involve a small number of per-

I n conjunction with new forms of

formance categories and no forced

ranking,

m Require that a manager and eack
subordinate jointly and literally s:gn
off on a one-to-two-page written “con-

-




port markets, and (d) educational in-

centives to induce much more foreign-
- language education. E

n Support expanded research and de-

‘velopment. The R&D tax credit and

the basic-research credif which sup-

ports business and university tinkages
~ will both be phased out bty the end of

1948, thanks to. the 1986 tax act, At.

the least, they should be restored.
Support for high levels of basic re-
search, especially in non-defense ar-
eas, is a must. Additiogally, we migh®
provide special tax bre¢faks to firms
that bring university researchers on
board, or that support cooperative ed-
ucation programs, especially in engi-
neering and science, .

“This brief sketch flies in the face of
the basic intention of tax reform— .

less use of the tax code to manipulate
firms' outcomes, While 1 acknowledge
the adverse consequences of thou-
sands of special-interest loopholes, 1
think this is precisely the wrong time
to turn our back on the most effective
weapon to aid rapid industrial trans-
formation: tax policy. .

The Winning Look

oday, loving change and even chaocs is a prerequisite for sur-
vival, let alone success. Every variable is up for grabs, The
successful firm of the 1990s and beyond will be:

w flatter (have fewer layers of organization structure);
s populated by more autonomous units (with more local autherity
to introduce and price products); .
w oriented toward differentiation, producing high-value-added
goods and services, creating niche markets;
& quality-conscious and service-conscious;
B More responsive;
m much faster at innovation;
m a user of highly trained, flexible people as the principal means of
adding value.
—Tom Peters
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MCC, From Dl

hpected scientists individually re-

man has not lost his Washington-
oned touch for assuring a comfort-
& ;b[e level of autonomy.
3{2 Flashing the smile, [nman de-
.;elmes to v;ew it that way, saying
<&nly that “we've been damn lucky”
getting the people he's recruited.
“1 think he's a very effective lead-
Yer,” said MCC board member Sam-
‘uei H. Fuller, Digital Equipment
Corp.’s vice president for research
and architecture. “He’s strong and
~ outspoken, and when you're trying
to get 21 corporations to cooperate
on something, that's what you often
need to be.”

Another board member, who
asked not to be identified, asserted
that Inman liked to create or im-

- pose a consensus rather than seek
one. But he conceded that Inman
was “very, very effective at man-
aging us and managing our expec-
tations.”

red) Though MCC has been in oper-

sation for less than three years and
~Has yet to publish any significant
ﬁxesearch it already has captured

,.some of the top researchers in com-

_puter science and 2 reputatlon as an

‘ehtellectually exciting place to

<work. Teams of computer scientists

.gre exploring futuristic forms of

“domputer software that would im-

%;ulted by Inman himself. Clearly,

- «Bue computers with a “common

mfense” capability at problem solv-
mg, for example. Other specialists
are. looking at computer-aided ap-
-proaches to help crowd hundreds of
millions of circuits on a silicon chip.
Iaman unabashedly asserts that
.MCC “is clearly a winner.”

»s But MCC's member companies

;and Inman all concede that the real
-test of the consortium is just now
“beginning: Will MCC's research and
idevelopment efforts ultimately
:translate into innovgtive products
sand services that give its members
+a technical edge in the marketplace?
-' “We've completed the start-up
4 phase and it’s now.down to the busi-
iness of research,” said DEC':
3 Fuller. “The hard problem is going
'to be technology transfer,”
i “My pnmary WOrry is technology
4 transfer,” said Inman. “1 can'’t guar-

. 1antee that all these ¢ compames w111

#use these technologtes
1 In fact, that issue is of such par-

o v e S

: 3 an ad hoc committee to force MCC
‘members to address the technolo-
gy-transfer questions within their
o’wn comipanies,
Even in the fast-paced high-tech-
: .nology industry, effecting a smooth
* transfer from basic research to pro-
totype to production model has
- proven to he one of the thorniest
- problems. facing American compa-
- nies. Academic commentators on
industry from Robert Reich to Ezra
- Vogel all comment that Japanese
- industry’s skills at quickly brmgmg
- innovations to market give it a com-
petitive edge.
« “There's one resource that's
scarce and that's time,” said Palle
Smidt, MCC's senior vice president
of plans and programs, “There's
mare ‘competition out there now.
Revenue life cycles are down, prod-
uct life cycles are down.”
—_ That creates an inherent tension
s MCC, Smidt concedes. As com-
¥ puter product life cycles shrink with
the pace of technological change,
figuring out what constitutes useful
long-range research becomes in-
creasingly difficult.
“long range” research blur into

- em v

something with immediate commer- |

cial possibilities?

Inman and Smidt are Ieavmg that .

up to the mdmdual compames to
& dectde,

samount concern that Inman formed-

When does .

"MCC Team ‘nght on

“Qur shareholders now. have un-
inhibited” access to the develop.
mental know-how in their pro-

grams,” said Smidt. “And in 12 to

18 months [ think we'll see exper-
imental uses and elements of our
output in commercial use.”

However, Inman concedes that

MCC can succeed brilliantly as a re-
search and development organization
but ultimately fail in its mission if
member companies are unwilling or
unable to accommodate themseives
to the flow of technologies that
emerge from the consortium.

Indeed, Inman and Smidt agree
that, with 21 major organizations
participating, the odds are great
that not all of them will prove adept
at swiftly assimilating MCC tech-
nology. That could mean that four
or five of the most aggressive cor-
porations with a clear technology
transfer plan reap the commercial
benefits of the investments made by
the other members. In essence, the
slower companies effectively will
have subsidized their competitors’
advantage. That could lead to sev-
eral companies choosing to drop out
of the consortium.

In other words, MCC'’s very suc-
cess could sew the seeds of discord.
Inman says the consortium “could
be viable with 14 or 15 members,”
but he hastens to add that he
doesn’t expect more than two or
three of the 21 companies to drop
out over the near term.

Actually, Inman seems more in-

- tent on attracting and keeping key

researchers than mollifying certain
shareholder problems. “I've tried to
give them the feeling that they're
the members of a club—an exclu-
sive group, an elite group,” far
more so than he’s done with his
shareholders, Inman said.

The Austin location has not
proven detrimental in attracting re-
searchers from California or Ivy
League climes, and Inman cleverly
has secured a diversity of sharehold-
ers ranging from Boeing Co. to East-
man Kodak Co. to Minnesota Mining

Schedule

& Manufacturing Co. to assure that
researchers have a broad market of
companies for their innovations.

A random sampling of resesrchers”

affiliated with MCC reveals that they
are happy with their working envi-
ronment, adequately compensated
and optimistic about the prospects
for the application of their research.

“I think Inman has set the right
toneé for this place,” said Doug
Lenat, an artificial-intelligence re-
searcher who came from Stanford
University and the Xerox Palo Alto
Research Center.

However, the tone also includes
an overwhelming concern for the
proprietary nature of the research.
Elevators are equipped with special
locking devices that prevent indi-
viduals without the appropriate
card keys from having access to
certain floors at the Austin complex
of black glass buildings. Indeed, the
seven programs are carefully par-

- titioned so that companies not fund-

ing certain programs are expressly
pl’Ohlblted from receiving mforma-
tion from them.

Similarly, researchers—who tra-
ditionaily have published papers and
presented their findings in confer-
ences—are reluctant to disclose
anything beyond the sketchiest de-
tails of their work.

Indeed, Inman declines to pub-’

licly - disclose the research mile-

stones of MCC, arguing that, as a

private enterprise, the organization
is under no obligation to do so. Con-
sequently, though, there is no real
external way then of measuring
how well MCC’s disparate research
programs are doing.

DEC’s Fuller insists that “It’s at

~ least as ambitious as Japan's Fifth

Generation” goals and that the 10-
year research program is “right on
schedule.” _

Inman visibly bristles at sugges-
tions that this concern for secrecy
reflects his national security back-
ground. He points out that he has a
responsibility to protect his share-
holders’ investments-—more impor-
tant, he stresses that the lines be-

BOBBY RAY INMAN
. . . skills “serving me well here”

tween basic and applied research
and development have blurred to
the peint that more information has
to be considered proprietary and
protected accordingly.

However, it may well be that
MCC—as a consortium—helps de-
fine the new level of proprietary
emphasis as companies increasingly
rely on secrecy as well as innova-
tion to protect a technical edge in
the marketplace.

Rather than see secrecy empha-
sis as a threat to innovation, Inman
sees it as a part of the reality of
intensifying global competition.
~ The curreiit membership is Ad-
vanced Micro Devices Inc., Allied
Corp.. BMC Industries Corp., Bell
Communications Research {Bell-
cor}, Boeing, Control Data , Digital
Equipment, Eastman Kodak, Gould
Ine., Harris Corp., Honeywell Inc.,
Lockheed Corp., Martin Marietta,
3M, United Technologies Corp..
Motorola Inc., NCR Inc., Rockwell
International Corp. and Sperry
Corp. Reportedly, General Motors
Corp., flush with its acquisitions ot
Electronic Data Systems Corp. and
Huges Aircraft, also is expioring an
MCC membership.
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JAPAN PICKS.

AMERICA’S BRAINS

Much of its economic success has been built on bought, borrowed, or stolen technology. Now U.S.
companies are striking back—but a two-way street is still far off.

FTER ITS DEFEAT in World War

II, Japan wag; content to take for-

egn*‘?nventmns—the transistor, the

laser, the videotape player—and
convert them into products that it could mar-
ket around the world. Japan acquired much
of its base of Western technology, most of it
American, perfectly legally through licens-
ing, careful study of scientific papers and pat-
ents, and imitation. But when the U.S. wasn’t
willing to share, some Japanese companies
simply copied with little regard for patents
and other intellectual property rights that
the courts have only recently begun to

define in many areas of high technology.
The U.S., confident of its technical supe-
riority, “sold out to the Japanese,” says G.
Steven Burrill, head of the high-technology
consulting group at Arthur Young, a Big
Eight accounting firm. “We let them share
our brain.” Now, belatedly awake to the
recognition that Japan has been eating their
breakfast, lunch, dinner, and bedtime snack,
American companies are stirring. IBM vs.
Fujitsu over computer software, Honeywsll
vs. Minolta over automatic focusing, Cor-
ning Glass vs. Sumitomo Electric over fiber

. optics—these are only the latest, best-pub-

B by Joel Dreyfuss

licized complaints that Japan has stolen
American technology.

Even as those legal battles are fought out,
the copycat cliché is becoming obsolete. A
series of studies financed by the U.S. gov-
ernment since 1984 warn that Japan has
caught up with the U.S. or passed it in the
development of integrated circuits, fiber op-
tics, computer hardware engineering, and ad-

High=tech visitars: [apanese companies
often send to the U.S. graduate students like
these at MIT, mostly in science and engineering.




COMPETITION

o
W
»

-

vanced materials like polymers. It is pressing - supercomputer made by Japan's NEC, after a

hard in some areas of biotechnology, and lags
primarily in computer software. Already
there are signs that the Japanese, buoyed by
their new prowess, have assumed the arro-

gance of the U.S. along with its technology. °

HILE skirmishes-over trade bal-

governmental dialogue between
Tokyo and Washington, tech-
nology is rapidly becoming the main battle-
ground, ““The future of U.S.-Japan trade
negotiations is increasmgiy high tech,” says
a top Western diplomat in Tokyo. Indeed,
technology has been at the root of 2 aumber.
of recent diplomatic flaps between the two.

countries: sanctions against Japanese elec- _

dumping, Fhe illegal sale of Toshiba machine &
tools to the Soviet Union, demands for ac-
cess to a big part of Japan's market for U.S.
supercomputers, and attempta by Japanese
bureaucrats to restrict foreign competition in
domestic telecommunications.. .
Sometimes protectionist sentiment spllls
Jinto the technical arena. White House offi-
cials barred foreign scientists last July froma
Washington, D.C., conference on supercon-
ductivity, where international competition is
intense. The University of Rochester’s busi-
ness school was widely criticized in Septem-
ber for succumbing to pressure from Kodak
and barring an employee of its archrival Fuji
Photo Film, who wound up at MIT. And in its
‘turn, MIT in November ruled out buying a
REPORTER ASSOCIATE Carvis Goitlish
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ances continue to dominate the.

U.S. Commerce Departrnent official warned
the univerzity that it might bring antidump-
ing charges if the price was too low.

“Are the Japanese picking our brains?”’ a
congressional staffer asks. “Yes. They’re do-
ing it very well, They're doing it legally. The
question ig:whéther we have a two-way
street.” As in.the broader case of equai ac-

"~ cess to each other’s domestic markets, build-

ing a two-way street isn't easy. For one
thing, much U.S. basic r@search is done at
upiversities or gove! centers—and so
¥ generally in the public domain: because
Japanese universities have neglected basic

research, much of it is done by comora 3
_nms—and 8o is proprietary.

COSTA MANDS- - AGNLM

" Says Daniel Burton, an official of the mm- :
tronic pmducts in respénse to microchip *pmﬁt Council. gn: Competitiveness: “You

“can’t get the same information from Hitachi

“that you can get from a university. If you're a

company, you have a vested interest in keep-
ing intellectual property within the compa-
ny."” M&reover, as their research and devel-

‘oprment matures, the Japanese will have less

reason to need U.S. technology. According

.to the National Science Foundation, among
the US., Britain, West Germany, France,

and Japan, the U.S. did 69% of the R&D in
1965, during the post-Sputnik boom; by
1985, the U.S. share was just 55%.
Corporations in the U.S. are beginning to
realize thatintellectual property may be their
most valuable asset in. competing with Japan.
And with the Koreans, Taiwanese, and Bra-
zilians, whose lower manufacturing and labor
costs promise to make them serious rivals.

Two lawsuits: Honeywell claims Minoita
uses its autofocus system in Maxxums (left),
Coming Glass forced Sumitomo Electric

to abandon a key fiber-optic design (above),
|

Companies that may have viewed Japanese
imitation as an annoying form of Sattery a de-
cade ago are now aggressively trying to pro-
tect their hard-earned k.nowledge The three
most recent cases;

» Corning Glass persuaded a federal judge
this fall that Sumitomo Electric stole its pat-
ent for making fitiér-optic cable, a discovery
central to the development of ail-purpose,
high-capacity telecommunications. The
judge ruled that Sumitomo had blatantty cop-
ied Corning’s design for adding selected im-
purities to glass fiber so it will carry light
efficiently. Sumitomo bad to stop manufac.
turing the fibers at its North Carolina plant.
» Honeywell accused Minolta, one of Japan's
biggest manufacturers of 35-mm cameras, of
infringing Honeywell's patents on automatic-
focusing technology. Honeywell demonstrat-
ed -the technology for several Japanese
‘camera makers five years ago and eventually
sold licenses to a few. Minoita attended a
demonstration but did not get a license from
Honeywell. In two years its Maxxum and Al-
pha autofocus cameras have become world-
wide best-sellers and revived a moribund
business. Honeywell doesn’t accuse Miroita
of stealing, but argues that its patents cover
the autofocus concept so thoroughly that
Minoita must obtain a license. No trial date
has been set. '

» |BM and Fujitsu finally settled in Septem-
ber a copyright dispute that begam-way back
in 1982, IBM accused Fujitsu of copying the
software that controls its mainframe comput-
ers. After an initial agreement fell through,
the companies turned to the American Arbi-
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tration Association. The arbitrators gave Fu-
jitsu tightly controlled access to IBM's
operating-systemn software for five to ten
years—probably at a stiff price. In turn IBM
will have the right to examine Fujitsu's soft-
ware for violations of the agreement. But the
ruling apparently obliges [BM to reveal trade
secrets to Fujitsu, which could make the Jap-
anese company an even stronger competitor.
The underlying reason that the Japanese
need to tap American brainpower is to make
up for the great wezkness of their industrial
juggemnaut: the lack of basic research and
creativity, Susumu Tonegawa, a Japanese-
born researcher at MIT who won this year’s
Nobel Prize in Medicine, is highly critical of
the absence of commitment to basic research
in Japan. He contends that scientific concepta
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Two views: What are
the prospects for more
and better home-grown
research in Japan?
Susumu Tonegawa, 48
{top), an MIT researcher
who won the 1987 Nobel
Prize in Medicine,
argues that much in
Japanese culture is
hostile to the
individualism needed to
do crealtive science.
Michiyuki Uenohara, 62
(bottom), executive vice

. president of NEC, who
regularly sends
researchers lo U.S.
universities, insists that
Japanese companies like
his are pressing hard

to do onigingl work

that leads fo patents.

are essentially Western inventions and that
Japanese culture remains a major block to
true creativity. Scientific thinking, he argues,
is a product of individualism, and “in Japan,
individualism has never been of personal val-
ue.” The Japanese excel at applied science,
says Tonegawa, because teamwork is impor-
tant to success.

After the war Japan fajled to invest in basic
research because it was 100 expensive and
time consuming. That tradition has contin-
ued. "“The Japanese buy patents rather than
developing their own technoiogy, which re-
quires enormous investment,” says Ton-
egawa. “They buy the patent, perfect it
synthesize it, seil it, and reinvest the money
in another patent.” The numbers support

~him: The U.S. maintains a healthy and grow-

COMPETITION

ing surplus with Japan in license fees and
royalties. In 1986, the Commerce Depart-
ment reports, Japanese companies paid $697.
million to U.S. firms, up from $549 million
in 1984, :

In the relentless pursuit of new technol-
ogy, Japanese companies have built a solid
pipeline to America’s research centers.
Barely 800 U.S. citizens are studying at Japa-
nese universities. But the National Science
Foundation says that some 13,000 Japanese
are studying in U.S. universities. In 1985, 95
Japanese nationals won Ph.D.s in engineer+
ing and science from American institutions.
More than 300 Japanese scientists work at
the National Institutes of Health-—the larg-
est group of foreigners at the government-
funded research center in Bethesda,

Maryland, Probably the biggest batch of for-

eign researchers in Japan—around 35——is at
the Naticnal Laboratory for High Energy
Physics. Japanese corporations pay for 14
professorships at MIT, and they are crank-
ing up their other donations to U.S, universi-
ties. National Science Foundation surveys
show that those contributions rose from $3.7
million in 1983 to $9 million in 1985.

ECAUSE Japanese companies pre-

fer to hire undergraduates and train .

them their own way, most Japanese
researchers sent to the UJ.5. are not
academics but company employees. That
corporate affiliation raises the fear that they
will take leading-edge technology back to Ja-
pan, where it will be turned into more crush-
ing exports. Japanese researchiers strongly
disagree. Michiyuki Uenchara, director of re-
search at NEC, insists that he sends people
to the U.S. not to bring back technology but
to develop international connections and
broaden their approach to problem solving.
Uenohara, an Chio State Ph.D. in engi-
neering who spent ten years at AT&T's Bell
Labs, says it is wrong to view Japanese re-
searchers as spies. While at Bell Labs, he

says, many of the projects he worked on -

were patented by Western Electric, AT&T's
mdnufacturing arm. American scientists
agree that Japanese researchers make excel-
lent contributions outside their stifling home
environment. R. M. Latanision, professor of
materials science at MIT, says those he gets
“work hard and do first-class regearch.” But
unlike researchers from developing coun-
tries, most of the Japanese who study or
work in the U.S, go back home after their
studies are completed, taking their talent and
newfound knowledge with them. .

Japan has tapped American brains in other
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ways. Close to 50% of Japanese corporate in-
vestment in research and development goes
overseas, mostly to the U.S. The Japanese
have been particularly interested in fnova-
tive small companies of the type they lack at
home, where entrepreneurship is still in its
infancy, Between 1980 and 1982, Japanese
companies invested $2 million to $3 million
in emerging growth firms in"the U.S. By
1986 that figure had jumped to $200 million a
year, says Mark Radtke, a vice president of
Venture Economics, a consulting firm in

Wellesley Hills, Massachusetts. For money-
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starved startups, Japanese investment can
be irresistible, says Radtke. “The Japanese
companies can be very attractive to help

them crack the Asian market,” he adds. B

the investments aiso enable Japan to acquire
new technology early.

The fear of getting left behind can bring
out the worst in Japan Inc. In computer softs

ware, for example, the Japanese seem unable-. .

to catch up despite well-organized efforts.

The Ministry of International Trade and In- .

dustry (MITI) proposed a law in 1984 that
appeared to force foreign companies doing
business in Japan to license their software to
Japanese companies. In the ensuing interna-
tional uproar the government backed down,
but copyright experts at a recent conference
. on software protection in Tokyo say the Jap-
anese haven’t given up. Says Roy Freed, a
U.S. copyright lawyer who is a visiting re-
searcher at Tokyo University: “They contin-
ue to display a ‘have-not’ mentality. They see
themselves as users, not producers.” Adds
Hisao Ishihara of the government-financed
Software Information Center: *We have to
be made aware that invading copyright is the
same as stealing something."

The cavalier attitude of some Japanese
companies toward intellectual property may
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also reflect a new arrogance. As the Japanese
evolve from ‘‘have-nots” to “haves,’” it be-
comes more difficult for them to admit need-
ing anything from the U.S. Recently the

. Japanese media have been ballyhooing the
national effort to get into the aerospace busi-
ness, where the U.S. is far ahead, Much has
been made of a second-stage liquid oxygen—
liquid hydrogen rocket developed by Mitsu-
bishi Heavy Industries. There is almost no
mention that the huge first stage and its en-
gine were designed by McDonnell Douglas
and Rocketdyne, both U.S. companies.

Exchanging ideas
along with business
cards, Europeqn,
American, and Japanese
participanls in an
. October symposium at
Tokyo’s Keio Plaza Hotel
pondered how to protect
computer soflware
programs from
infringement by others.

Paying for the use of patents or copyright-
ed material can be expensive, and the strong
yen has triggered a heroic effort to trim
costs. Japanese managers complain that U.S.
companjes are jacking up prices. Says NEC's
Uenohata: “We're getting pressure to accel-
erate our own development of intellectual
property "

‘MEASURE of Japa.n $ progress can
be found in the number of patent fil-
ings in the U.S., Japan's most im-
portant export market. The U.S,
patent office in 1986 granted 14,000 patents
to Japanese nationals vs. 38,000 to Ameri-
cans. In fact so many Japanese are thought to
have filed for patents at home in the hot new
area of superconductivity that U.S. compa-
nies have complained that Japanese are try-
ing to preempt the field. Risaburo Nezu, a
MITI planner in basic technology,. says the
filings are probably defensive, reflecting con-
cern that someone in the U.S. may take out a
broad basic patent that blocks everyone else,
as Coming did in fiber optics. But all those
Japanese patents will have an impact far
in the future. Gerhard Parker, director of
technology development at Intel, the Califor-
nta chipmaker, says that as US. patents

expire and newer Japanese patents remain
in effect, U.S. royalties to Japan will rise.

There are other signs that Japan is go
longer waiting for America to hand it technol-
ogy—possibly because it has already made
off with the best available, Boasts Genya Chi-
ba, director of Japan's Exploratory Research
for Advanced Technology program: “As Ja-
pan becomes more competitive, it becomes
increasingly difficult to find superior technol-
ogy in the rest of the world.” To stimulate
basic research, the Japanese government has
poured money into new research labs and
prodded companies to coocperate. Fujitsu
R&D director Bun-ichi Oguchi says his com-
pany is now spending one-third of the re-
search segment of his R&D budget on basic
research. Since 1985, Nippon Telegraph &
Telephone, the telecommunications giant,
has nearly tripled its research labs from four
to 11.

FACT that Americans now worry
about their access to Japanese tech-
nology is an acknowledgment of Ja-
pan’'s new scientific competence.

When the Japanese were known primarily as
copycats, the flow of technology was essen-
tially in one direction. It was also cheap.
Aaron Gellman, president of a consulting
firm, says that for years U.S. firms licensed
technology to the Japanese without asking
for a grant-back, the right to use any im-
provements they made. Says Gellman: “This
was very arrogant and implied that no one
could improve on our technology.”

Ignorance of Japanese advances can be
costly for rivals. Bruce Rubinger, director of
studies for the Global Competitiveness
Council, a high-tech research firm, says
many U.S. patents are invalid because com-
panies have not adequately searched foreign
precedents. He cites a major U.S. semicon-
ductor company that had been successfully
suing American companies over a process
for programming logic chips. When the com-
pany sued NEC, however, a patent search
showed that the Japanese company had de-
veloped and patented the same procedure
three years before the U.S. firm.

Not al the blame for the absence of a two-
way street in technology falls on Japan. U.S.
scientists and companies have failed to take
advantage of opportunities to tap Japanese
academic research. “What's wrong here is
pure laziness,” says Martin Anderson, an an-
alyst with the MAC Group, a consulting firm
in Cambridge, Massachusetts. He complains
that few Japanese technical papers are trans-
lated and that few American scientists are




going abroad. Says Anderson: “In order to -

keep generating ideas, you've got to conm-
stantly see new things.”

A recent survey of large }apanese compa-
nies by the National Science Foundation
found that about half were willing to accept
visiting U.S. scientists in their research labs,
many more than NSF had expected. But can-
didares are difficult to find because of the lan-
guage and the lingering conviction that there
is little to learn there. Says Richard J. Samu-
els, director of the MIT-Japan Science and
Technology Program: “Americans have be-
come rather smug. They don’t read foreign
journals and they don’t know a foreign lan-
guage, " MIT and a handful of other univer-
sities have started Japanese language
programs for scientists and engineers; MIT
actually places students in Japanese laborato-
ries. U.S. databases are adding more transla-
tions of Japanese scientific publxcahons

N THEIR END, the Japanese are
trying to adjust to their new role as
a scientific leader, “We have to ac-
cept that ow facilities have not
been open to foreigners,” says Chiba. He be-

lieves a consensus is forming in Japan that

government and company laboratories must
do more to attract Western scientists and to.
translate ‘more Japanese research. At the
same time, Chiba says, there are other barri-
ers: Foreigners haven't been beating down
the doors of Japanese institutions, in part be-
cause “‘we are not known so far as a place for
young scientists to prove themselves.”
While Japan struggles to open up, U.S.
companies are becoming more protective of
their technology. The recent rash of law-
suits shows that they are paying more at-
tention to patents and pursuing violators
more vigorously. They have also become
more careful gbout joint ventures and -
censing. Intel has refused -to license its
. newest generation of 32-bit 80386 micro-
processors to anyone but IBM; a company
that wants to clone the most powerful of
the new IBM PS/2 personal computers
would have to buy the 80386s outright. In-
tel and NEC have exchanged lawsuits; Intel
has accused the Japanese company of in-
fringing its copyright on another chip.
William Norris, chairman emeritus of Con-
trol Data, warns that any effort to achieve a
balanced flow of technology between the
U.S. and Japan will require concerted action
and patience. "'It'll probably take ten years to
get to the point where we should be now,”
says Norris. “Let’s face up to it and get it
done before things get out of control.” OB
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"l Santa Cruz professon of rural sooiology ANA W] T R TR L vt e, s L - More unportantly. movers ‘and. ahakers ir'

ir‘illongtime ‘student:-of farm’ mechanization:’ d;‘.;k L g a he £ too are beginning to think along ‘the same.
*#The more profound problem is that-many ' "Lalrlttdg’a gégrsg::u;}tr%?thlenme‘eﬁz?nﬁz% r:\:’ % Plines.Listen to’ the \parting remarks of;

_Lsfresearchers think in terms of high technol" . & '-James ‘B. Kendrick Jr., who retired last year, .-
+ogy, rather than low technology. ‘They ori~ _olutlon in” cotton. rice and: ‘tobacco, Pete

?’4 ent-themselves only'to.the. cutting edges of -
1 their:fields. It's.not that they're mean anq’
R nasty people;: because they‘re not, e

Ly T A -
o exaimplo |s qulte 50 tellmg as. the
development of the. tomato-harvest-...
Lo .tng .machine at the UC/Davis ¢ampus
g»m the:1960s,. which evolved as'a center
svplece.of the “mechanization suit,” as it cam
%to. be_known.-Predictably, the evolution of
ii;the’ hatvester created a need for'a tomato’ +

+ Daniel wrote that “single-minded pursuit of 4 fafter 18 years “\UC’B’ \rice presxdent o
il h:gher ‘production™ by government and pri ' agmulture. i g

BN

“vate  indusiry . created” havoc’ among’ the” .. ~The lea‘*el’f*hil’ of state. 331'1311““1’81 ex:
,|tSouth’s small farmers and changed_ the face ;;‘:periment stations and Caoperative: Extensij;
of farming there, perhaps forever. s sion urgently. need, to-begin adjusting their(,. " -
Danjel, agriculture curator‘at the Smith=" “programs so that -the. public. interest;'is, ;.\
sonian Institution, noted, that in its rush to %\.Wedi It is debatable to, assume; that re-
. .boost output with new machines and aophts-.J .search ‘and , extension. programs. dwmﬂdm)
1 ticatedtechnology, the government in ef- ' w' primarily to.derve the needs of the.50
.. fect ignored marginal "small*farmers' and*l | "largest Us.farming t.sminthepﬂb“%“
i their relationship to the land, The machine-> " interest.” :
i that would endure machlne battering. Davis !l “forced dispossession”of:the rural ' poor, ind |
T ST R AT otl;%rhw%rds. ‘was sé);t;:;:teeeleuasmroblem.d 5 , y* 3 involve
\ 4 "- T - ! L- . .‘
ot v oo i g v ekt B i i, e it
Meal “determinate” tomatoes, squarish tm«: 3 the mechanized agriculture,” Daniel said re=" .| survive, Extension will need to direct its
uigg:gﬁ‘; onetgokzet vines and ripeo 33'!’9 7> 1. cently. “The experiment stations-worked A | ‘primary attention to this group. 1f this-isn’t
i The results of the D avia work were dra: .qu ;c‘:yen%e e:glaet ::l{h :hm ;zinthcom%n%togl-‘; N1 flone, an important feature of our rural en-
fimatic."The! cost ‘of the machinge. (today” s advantage of the changes. The development! J.will be damaged.” - - v, =+ 1. ou:
%ﬁmore thap'$150, Ooofeach) meanfdtl::l: OnlY. i/ that Dayis has done has'slways beenglmed' o would agree“ nstea
‘het';mt ﬂ‘,’f“{':ffnj;me'%:‘;‘he]s ° ‘fe *I"at the bigger farmers.” © - - .sqmﬁ?er exotica. he'd i
gyantage of the gy. Parallels can be ;" e it-applies onlyin Callfornia; Judge -
s found in'otherhighly mechahized crops suchiy\sc \arehts "ryling: has* ramifications ‘well- bew
oastcotton, ncﬁe, ot beets, grapeeiantl 8111 yond" thesstate, ‘Land-grant “researchers ' ingi ear.i
Tots, FE o 13467 1 L ﬂ-"_': v ’t‘s elsawhere and the]r profmonal organizﬁ. # T = b
e e + That such a_corn already. is avallable onsa
Ernathet e, uauﬁl;rﬂg haror:g::uf -l::om:al:o ! tions closely followed the progress of the "'lmwul_seﬂhﬁte (underscores :his
x p g ~\"suit, The Hatch Act issues’raised in Cali-
*.growers in California -had : dropped- from. ‘fornia are under dlscusswn i n v t0‘ - “'point. el St Cihenionl
*&about 4,000 to, 507 The average:tomato. coagt ? °m_.‘°°“3 e need it ‘here—the:kind .of research
: splot grew from’32 acres-to: 363.5As Highvyin S ‘that could benefit bath farmers and consum-
 tower noted, canned tomato prices;rose:111 dI 1t one sense, the ‘debate over mechanizas  ers.” he«sauf ~If we had a'corn Wlth the ex.

w45 e e 5 o v

"“The most olgmficont changerequired for
) 3 future,” Kendrick wrote,:“invoives.Co~g

h!.,-' 5..:4'1 MT £

b hpercent—far -above:the average. for otherys .l ‘tion, is aimost academic—mahines al-
yprocessed fruits and vegetablee-and‘hand-on ' ready have drastlcally altered the shapeu
1harvegﬂ:ing ended oompletely. vEKT ot i 9 of - ULS; farming “and- freed up -millions - of;
£+':By/ some -estimates, 30,000’ tomtojobmd I hands:for"work elsewhere, Yet in another’
‘{were'eliminated, But that-was not, all.-Im= tsense," the ‘Marsh rulinig-comes at a new.,
}-portant .. processing-tomato - production in‘{ | jumping-off_ px
i1other parts:of.the country, such-as.Ohio, 1 * g3y '
%lndlana and Maryland, was’ knocked ifor aid $

loop-as:the industry began to'conicentrate inj ¢
Califorpia, The:processing tomato, used for:
tsavces-and-cooking, is now asmajor ‘veges!
itable.crop in the state. . Shaiobi it
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.77 dollar

said yésterday..

i ,

posal as 3 Seri

- for the head.of 'the senior policy
+ refusedtocomment. vy, v ..,
~*But: a Federal officia{‘famllia'r'

1, the' spacé'program with one hand, the
private séctor, 'tied behind:bur: back,
Now that’s going fo change. ... . .-

- of -a proposed recommendation  to,

gwPresident Reagan that the Goverment. |

"“Use Federal funds o 1&ase part of the;
* 8mall space station, which could bear-
i biting; the'vEarth vas..soon. as 1991,
].::.ul\]eggas; the :NASA, station would . be
 TeAdY BY" 1907 At thE eartiest. Private-

;.companies could-aiso’use it for.a vari-
ety of industrial purposes, . - %t [

| "+The commerefal yentire, headed by
Space Industries Inc: of Houston, would | { |;
advarice the Administration's ‘goal of
romoting:ttie hition's fledgling space |
ndustry in the face of iicreasing intet- |5
/A Federal move |* [

national competition, A F , MOV .
s i roppsed;\'gs'patmn ‘

‘support.the, simall

‘Experts. in and outSides;qummeﬁt: af

a leasing .arrangement,if {

" viewed favorably by Congfess, might; t be |
.mark the end of the beleaguéred NASA | | the big station, especially as additional.
dce. station and would undoubtedly| |modules are added. In its most rudi-
be a turning point in the histoiy of ‘the. | mentary form it would. be a science’
nation’s space program, with commer-| |laboratory to-investigate new materi- |
tives playing.an; increasingy [als, grow crystals, make drugs, and’
X ¢ Governmenit -participation
- ered- crycial.. Indust

: vigorously
ght by NASA, TS the . |ne . ]
-private facility would undermine politi-: ['sion measuring 445 feet long would cost'
» cal-and financial support for its more $14.6 billion, although other experts put -
costly and-ambitious station goal w

» i~ Final Decision Denied ..

-.Shirley M. Green, head of pu !
fairs for NASA, yesterday denied that a,
sfinal decision that.would result in.a’ {
- recommendation to the President had:
- been reached by the senior, group, the,
White House Economic {’olic%( Counc(l_}.
The NASA Administrator,..James C. , €

! is.a. of the council, | [though new delays are likely since Con-!
letcher, is,a member, Ofth;sé(égetary] Bress recontly St the Stytions
esman for

blic af- |space, . o

hich is headed by Treasu
cJames A. Baker .3d.-A. spo
- 5.Mr. Baker decllil}ed c('n'r|mial|1t€,--~t o
- ., The proposal for a small sta VLY R e LT
"alreadg -w%?a some support.from. Con-| | - Federat officials said yestérday that
... gress, which before Christmas directed | | although a decision to back the smali. -
- NASA to spend $25 million to explore | | station had been reached at a meeting
“lgasing the. facility. In . addition, the ] of the Economic 'Policy Council on
Commerce Department has vigorously | | Thursday, critical details, such as what _,
: leasing idea within the’| [ fraction of it would be, leased by the
- White House, © - " ol
- The proposed s

A Senior, Whité Howse ‘poticy Brotip fon Has||

(R o
 has agree&[‘in]_pi'incii)'le L'that;tlzé_.Gov—' o
ernment should back a private plan for'
«: construction” of a_small, inexpensive | .
- “space station: that ‘would fly-inte-o6rbit:]. .
¢ ..Years-ahead-of NASA’s-muitibillion-']

pe

space outpost; Federal officials. ||

_A‘dmiﬁi‘st’ration;';which'j.views ‘the. pro- |
_ ous, threat to jts space’||
., station. plans, denied. that an agree- |}"
ment. had been.reached. A spokesman_
roup

with'

- -the meeting said:*‘We've been ru N o€ ‘
2 We've been running would be visited periodically by astro- |t Peter E: i

:"nauts from’the space shuttle, The as~ .- Dr. Peter E, Glaser,

“working in'its interior;
‘get theirair, food and water from.
attached- shuttle. The -facility . itself:
upport. system. In.
-an automated, or-;
-and factory. that: got
ance by visiting as-

[ 3.+ USe i 1091 1 Foressen s
. The reported action came in the form.

‘would have no life-s
| essence, it wonld be’
biting laboratory
[.oceasional main
-tronants; - .

PR

cog

.- Use as Sclence Laboratory - :
Limited though it may be, the facility
might be used for many of the tasks of | -

tinker with new kinds. of electronic cir-.
cuits, - S o

.has’expressed | | - In contrast, NASA’s station would be

great_interest. in,having facilities. for,| |the nation’s first permanently manned

experiments and.manufacturing, best! |outpost in space, with accommodations.
performed. ih the weightlessness of: |for a crew of eight. It would be a hotel; .
space., But few companies, have been; |factory, observatory, research center,
“willing to invest in an.exclusively pri-| service tation, and launching pad for |
:vate project that might never be given S ?
; fority for launching by |. When.first proposed in 1984, the

. y 'J“"o L et

missions to other planets.

NASA station was to cost $8 biltion and '
be orbiting by 1992, The space agency~
now estimates that a scaled-down ver-:

the bill at about $26 billion,. These cost’|
estimates- do not_include the 20 or so
shuitle flights needed to boost it into

Il‘

\ Tty

. Detalls to Be Worked Out

. At best; the'scaled-dovn NASA sta-
tion would be completed by 1997, al-

posed budget for this fiscal year by
i more than 40 percent, to $425 million. . |

Gaverninent, remained to be worked' ;

:all'ﬁbaégjétégbn Iis'f out._'rh_ o it oomibitien i i one?
designated the Industrial Space Facili- 1| ~.'There is a commitment,” said ope.,,
£y. Costing up-to $700 million, its com- 'off:cigl. The numbers _are_tqbenegou-f-z_
.. ponents.could be launched as early as |fated.’™ .., ... oo o d0 Lo o
11981 by one -or two flights of the space || Aviation Week & Space Technology, ',
would be relatively easy to ||a trade magazine, also reports in its
: T C T T

forthcoming issue that a fitm decision **

g ity,’ powered ‘by "E’{ 200funt- has.been reached by the White House, ;.
“'}long array of solar panels connected to || council to g0 ahead with the small-sta-, o
a cylindrical module up to 46 feet long; || tion leasing l_dea. S

_ vice president of -
Arthur D, ‘Little Inc,- a ;Cambridge, o
[ Mass., a consulting concern that works
on  aerospace.  issves,.. remarked:’
“Clearly, & Government lease is key to *
getting industry interested in this kind *
of thing, And the facility is good at what
it does. On the other hand, if it’s a suc- -
cess, Congress may - ask whether it
should influence our plans for the
NASA station. To me, the small facility
is not enough to demonstrate U.S. com-
mitment to leadership in space.”
., Some Congressmen, disappointed '
‘with the space agency’s recovery from*
the ‘Challenger: disaster and. eager to*
icut the Federal Government's budget’
-deficit, have already said they would:
scrap the big station in favor of the?
BN ONugi sriripnns N
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' Astronauts would visit the proposed private space
tific experiments and manufacturing processes.

44" Souree: Space industries Inc..
station to tend scien- .

Yy

u L m o ag e
*|small ¥ facility " say."it - ‘complements:
. 'L?H;er than replaces the NASA vision. -

Dr. Joseph. P.. Allen, executive vice
president of Space.Industries Inc., who
is a former astronaut. “We're basically-|
a mobile home with no plumbing. But:.
we do have electricity and people c¢an':
go'in from time to time to do all kinds -
of experiments,” - " U Tl
* The “small: proposed- facility- is -thé’
., [major project of Space Industries’Inc,,,
.| {whose president .is- Dr. Maxime A.
- | Faget, formerly.a top NASA designer
for :the 'Mercury, ‘Gemini, 'Apollo ‘and
spate-shuttle programs. :So far the
sxcompany:has signed up no industrial
rcustomers for the facility, although it
1:5ays a stampede would start if the Gov-
“ernment leased some capacity. NASA
£ might use it'as a test bed for its larger
¢station, and the Defense Department

5]

“mightuse it for experiments to develop

“elreuits and sensors for. military satel-

;Ejlites, among pther uses, " . - .
;.- Commerce Department officials. see|
zthe small facility as a' way to spur the'
phation’s - private 'space. industry and
¢:meet rising international competition
{drom, Russia _asl‘;well_ as Europe and
i’.s’,.ﬂpaﬂ»"{: ke ?I T s / VA
yr-+""The United States is third or fourth
s#.and’slipping {ast 1t the pursuit of ad-
z.vanced space materials “research,”
sald-Gregg R. Fawkes, director of the
epartment’s ' Office of Commercial’

k7]

mplementary Role Seen - - if‘.' -
the'industrial promoters of thef *

t’s' not as exotic or versatile,* gaid | =

;-Space’ Programs. ‘He. fivted that the
Eurnpeans plan to Joft Fureca, a small,

e

J*man-tended™ space ‘station in 1991,
'that is similar in many respects to the-
ndustriai Space Facility. -~ & -
While'‘praising the private station,

[ Mr.“Fawkes refused comment on the
outcome of.the White House meeting.
" “.In recent.days, the space agency has |
vigorously fought-the leasing idea in}
the:: White  House “and. Congress: ' Onj

i ngne‘s'déy, ‘]N A SAfs ﬁl}l’A’dmi’hi‘_stﬂrat'orf '
Mr. Fletcher, wrote the House Appro-]
priations; Committee’ to say the space

agency's proposed leasing of the 'small-
Station. had" 'serious” policy, legal, |’
Schedule and budgetary difficulties,” |
;adding that' NASA *does not now have |
identified “neéds "that wi n_xgg justify a,

] ‘u L XTI
malos commitment, L e
AT N T Y P TR Y o

;

%

-

' JThéfSbjiia't"s'pace-ﬂsiﬁa"tiqr,} Mir,
hough tiny, houses twoorew j 7 |
" members and equipment for -

‘.experiments. ]jhe proposed pr
space sfation; which could be/
- orbiting in 1991, 'would hold -
experimental or manufacturing
equipment but would have no Jife
... support systems. Astronauts ..
« would visit it periodically, entering
. through a temporary connection’
“with the shuttle. NASA’s large™ s
- space station, scheduled for+

completion in; 1997, would b%‘qplai'

%0 0000

i

ivate | |
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e BYJOhl‘l Burgess ’! ,
,». t."’h""mnpﬂlsl‘-aﬁw:ller

ssling’ :advice tomake decisions that will shape a
i multlbllhomdoilar ‘sector-of ithe Araetican’
!ﬁtelecommumcatnons system, bl e il
“:o +iHis subject of scrutiny. this time-is infor
4'vmation services,":an: industry term:thaticov~
luiers’ ‘just aboutevery use fora’ ‘telephone’ net-
y{e work-beyond; ordmarya conversations: the:
tbeelectromc transfer, of idataand graphics;

‘;»-g:rshoppmg, :bankingand>library:browsing’ by.

_fsimeans!of the: home -computer; electronic
&;mmall ‘recording. andautomatic’ transmission
m{nof voncelmessages;and simultaneous transla-

geﬂ{tlon of:the/ electronic » languagesl i whic

1, computers talk to one another.: -
497+ Such services are already avatlable in var-
;ﬁ:t-:; ied: forms in: the: United States. But/ now -
i Greene -is. devising: details ‘on: how to open -

rrcthe doot to the: business’a bit for the'seven .

;thtarls of the telephone industry, the reglonal- R

; ~operating companies that were'botn:of the
.1984; breakup. of American; Telephone &
egil‘elegrapll Co,Ehey. own: mml iofithe coun:
tyi-try’s local phone- ‘networks;:+-
E”"’“ His key idea-is to let them operate “gate=
. ways," electronic’ points: of ‘entry- throug
Fru ‘which users in home and offices would, with
gqﬁ 2 single local call, be able to’reach’ anv‘agl*-
o vrce in-the country easily and freely
';,'f‘:' “The’ regional companies, are-pressin
% iGreene to go far beyond that, allowlq&ﬂt]lllem
.. to operate recorded woice’ systems.’
L. of American hotnes and businesses now hawv
(-“faniswermg ‘'machines,’ bu;‘.) ltlecl‘mologjgyh e:ustr
0biiild-the:same capabjlit tq; the-net-¥
8 s rllt!s}: themselr’\:es%sm “QQ ouolp-ton
g
& Ina command to the ‘network to intercept in--
P ming calls ci.wplialtr:at«‘ht'g%orl:led greeting)’ ‘;ﬁg
¥messages iand play ~
45 thé,pegson; retpmed., i .W~ L

r";:_‘rq-#—.—ﬂ_ . %

- [ 4% Other: applteationslare possxble for. voice. _! I
" i{§-An~ executive: trying to ‘reach=al long-busy j

g umber could'dictate' 2'message to the net<"|

{1 *ber when it wasfree. Or.a Cyb Scout jeader.

T e this | ‘de” ﬁ“hcﬁf’aemandg as
; .some consumer groups say, or to'the
tivestiture agreement restraining the
- industry’s naturat’ ‘developtnent,ias

.. the regional companies contend? Tq a
) degree, Gteene, has’ come 1o agree
that the problem lies with the decree

e way: things now: work,: “users’

st subscribe to services separates;

| 1y, submitting, credit information.;
o Bxl Isare paid. one-by-one Users
| milist hang up and redial'to get from

| one service to- -another. For peoplef

. wl_;o live outside the country’s:i
ities," getting into a"system at ,alli
may’ involve the extra charge of ;
' long-distarice calls;

work sad inateict it deliver it to the nums

?g-wm-:w

kmlght §record’a message -about’where - ‘the
' 'weekend picnic was’ going to be'and order’it."; .
* forwarded'to the phones’ of -each .of the 10,3}
- members of the-den; Or a deep sleeper could &
- request an automated: Wakeaup calls Servxce

{ like' these are already avallable over v
,_the network! in some forelgn couns"
*'tries, including Japan, e
"'The information buemess is now
totally closed to the regional compa-

-phones, a: person‘fsteppmg olit would punch; :°

Lnies;! ‘with’ the exoeptxon of passwe ¥

- 'The regional- companies, the- Jus<:
.- tice!Department ‘and. the. Federal»»g
= Commumcatlons Commlssmn havere
long ‘advocated clearing away all legal
reetnctlons o mformatton serwcesf;’
fdr“the’ reglotl_al ompanies,: saying’s
_t!;ee-va.s"c!pauoﬂ:is‘-'thei!sev;t@mwﬂe%’-

" over their- lmes. ‘The: loglc is that if’
. they. coyld’ provide'data,they would
have an incentive to try to monopo-:
lize.the ‘husiness-hecause they ‘own;

must?pass.~The' ban"is* part “of the
consesit decree that broke up AT&T:
- and'is supervised by Greeng, ajudge
at‘U.S: District Court for the Dts-
trict'of Columbia, -~ =~ FHiGE
. Addressing delegates at an mterna-
t:onal telecommunications conference
in Switzerland in October, Greene ex--
plamed why he had decided to loosen.
the reins; “I believe' that the Ameri-
can’ people can detivé great benefits
from' modem. ar;ecl services .of this i
type,”: he said." Alyl 1 hope that thisﬁ
actiof “will prov:de ‘the' lmpetus for’ a
broad advance in this field,” .+ '+
- Itisa key element of the mforma--
tion age, the much-heralded era when: -
everyone: will- have a oompul;er thats
camhnk up with.any other in the coun=;"
try,'ofeven the world, to draw out or
put'in‘alt manner of things. Futizalo-]
gists brim' With predictions for heady i
social’ an‘d%‘economtc changes~ this
< couild wreaks fewer commuters on the‘J
' hlghmsls “ag'more’ people work "at’
ome; ‘better- education due to stus
dents’ instant., access"to the best fis
brazes in the worfld a prol.,wgrieissz“vg,q ] i
withering‘ayay“o paper mail and" B o ere’
newspapers“"‘a shift of retailing fmmo l!} e United States could dial a sm-%
¢ shogs to the ‘compitter screen. - i gle local number and fink up a ‘coms;

Home 'hardware has indeed been’ s
proliferating at a rapid pace, with an'
estimated 25 million- personal coms:
puters’ scattered across the countty.
There is'a wide' \lraa;;etgg of |sfoll;ma- rd.'-th
tion'services available, by which uis- i ; eyboa eus-§§
erg send electronic mail to each oth- #4 dr would, lEve reaE(F access to’an
er' and’ get ‘stock quotes, video .| -aata bageris|
games, “advanced computer sol‘t-
ware, health t;ps and mynad othet
services, : 1
. But- usage is still eonsldered*
small—perhaps only an eighth.of the.
coyitry’s computers are involved and‘

eet and the pubhc interest comclde.
sald Sidney Boren, corporate: Yicel I
__ - president for planning and budget at™
g BellSouth -Corpi, the regional compa«#

ey we altm anxx 1agt’
Septemherggfvhen Gz:eene lesueglda

To their dlsmay, hf} reafﬁrmed th;ﬁi
“old principle”that the phone: compas;
- hies could tranisport other peoplelgin.,
#. formation but not-provide their. own’ |
g&’lBut he offered some consolation prize: -
'esy: They: could” put thejr white pages
'*’ - on’ computer-and,’ more - impottant,
# « they could proceed with pians. to offer.
2} thelr customers electromc gate-
ways” throtigh ‘which' ail mf |

' gateways:;

ne company computer, §

LA AN

just-one hundredth of its households,’ i
CompuServe Corp.,*the largest of the -
U.S. data: service firms, - has‘o Uy
2 about 375.000  subsctibers i Y
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' EVEN years into an ep:demlc that is expetted to
kill-more than 179,000 Ameticans by the end of

e p!ans to ask Congress for $1.3 billion in the next fiscal

F
-; . demic, an increase of 37 percent over approprlatlons for
i the current year. By Wway of comparison, the Nattonal

Cancer Institute’s 1988 budget is $1.5 bitlion. . .-
‘from $234 miltion in the fiseal year 1986 to $494 miltion in

ironted with some chff:cult quiestion s. How can the Gov-

ernment nudge research in_desired

- Governmént laboratories? . How ‘much at umversmes
medical schools and hospitals? ,
¥ "“The best sclence ¢omes from individial scneutxhc

1

. } creatmty," said Dr. Anthony 8.’ Fauc:, coordinator of - i
:  * .AIDS research at the National Institutes of Health. “We
I have to guide and coax in the right direction, but we can--

© bt push too hard. We are against the idea of an AIDS

ezar or an approach liké the Manhattan Project. That

fyay be the way to get an atomic bomb but that is not
l@w you get the best scierice.” -

/ closed last Week sc:entlsts ‘said that Federal outlays ap-,
_peared, after much delay, to be. approaching the levels *|
they regarded as necessary. A report by the National .

. Academy of Sciences in 1986 said that by 1990 the Gov-.
-erhment should provide $1 billion a year for research on ' |

" AIDS and should make significant contributions to the

additional. $1 billion a year required for. education and

s pubhc health i measures. The Presrdent's 1989 budget re-_ .

1991, Federal ﬁnancing o fight AIDS is ap- -
4 proachmg the amount spent in the war on can- -
cer ‘Budget documents show that Presutent ‘Reagan

year to help the Public Health Service combat the epi-

'z As AIDS spending cpﬁtmues to grow dramattcally, .
1987 and $950 million this year Federal officials are con-
direciions While-al-

porta .
- diScoveries? How much of the ‘money should be spent in

When the new. flgurefor AIDS: spendmg was d:s-

3 1
CAIDS, $325 ‘million for development and evaliation ot
dmgs and vaccines, $397 million for prevention activities”
..and $24 million that" will probabiy be used for a hew Iabo-
ratory for the Food and Drug Administration._ s

_comes more intense.’In the quest for fmanclal support,
_'scientists studymg molecular biology and the structure
- of the AIDS virus are. in a sense, competing with ‘epi-
: demlologlsts who do fjeld work to track the spread of the

;virus. Both types of work are éssential to understand and
i -disrupt the virus, which may becofme one of the most
‘ cetnmon causes of death after heart dlsease and cancer,
«“In the 1990's.

'.Unanswﬁered Questions P

7

Fx

charrman of a group of consultants who . ‘advised the
Ntl H. on future directions for AIDS research, said scien-
tists had made progress in"both the molecular _biology |
_--and the epidemiology of AIDS, ldel‘ltlfylllg the genetic
. characteristics of the virus and the routes of transmis-
sion. But, he said, much work is needed to learn which'
cells become mfected and what changes occur immeth
_ately after exposure to the virus, If scientists knew more

. absut the mechanisms by which the virus causes dis<_:
ease, it would help them in trymg to dev:se vaccmes and o

-‘therapeutlcdrugs £ P A

: cent of the N.LH. funds were spent

P \k g° e 5

L’ example has_signed contracts with umgerstty me
. }

As the amount of moéney ihcreases, competltton be-:

Dr. Charles C. T Carpenter of Brown Umversnty, e

".' E 5
'ﬁz percent to 15 per
for research by FEd(i

boratories an
eral sc:ent:sts working in Government Ial 1
clinics. The remainder, he said, goes to private research ;
.ers for_projects. :rntlated erther by the - mvestngators
e

-.um._'___c
themselves [ by the Govemment. The Governmenff_for -
ca!

L.\___.,,_.s,.‘-n' (PR

“centers to pefform clinical triils of experlmenta - Jg i
~in people infected with the AIDS virus. . -..: g Ay
i Researchers who design their own projects usually
i eive. grants‘,whtch are less restrictive than contracts.
=In evaluatmg apphcatnons for grants, the N.L.H. uses, auy
elaborate sysiem of peer review’ devised over, the: last 40"
years t the moiment, offi¢ialy”said. the” oompeution
among scnentxsts workmg on AIDS is not as great as that.
ong sc:entrsts working in some’ other areas’ of :pio-;
eﬂlcar research such as metabolxc causes of heart dxs- E

v

process, lndicatmg an ‘increase- in their technical and
cientlﬂc merit, Dr\Fauca said "W_e are funding most of .

udies’ could ‘have - “extremely deletermus ~conse-
Guerices” if it excluded “creative scientific input from -
researchers outs:de of the N,LH.”? Federal officials said
that investigator-initiated pm]ects accounted fora grow-
..ing share of ihe total because more and more experi-
"“enced researchers were bemg attracted to the study of
AIDS ' o 3 i P s
--;.' LDy Carpenter s advrsory panel warned that the Gov~
"fernment must not shortchange other .biomedical re-
“search to pay for work on AIDS. Some of the research -
. that appears unrelated to the disedse "may, in fact, pro-
5. v:de important basic information in areas of immunolo-. ™"
: BY, wrology and molecular biochemistry that will_be
* eritical'to the resolutron of the AlDSg demrc ** the panel
sald : Down E %,

lt noted that the initial prcgress n AIDS research re-
_vsulted, in large part, from money spent on basic research
~into viral causes of cancer over the last two decades




human capital, so the development of a
hmmm—'ﬁwmg _
e e e T o rechiiology throughrourthe ecoiomy, an
Tl e An Omciaj Prograln ' " area where China is particularly weak.? ;
oo o . S : - - Similarly the White Paper describes an’
o - increasing productivity in manufacturing, elaborate of certificates and cashy g
Polly, 1668, S Secne and Teehneiogy 2% s e production o primary cnrgy . peaes that the state s now awarding to K.
Commission of the People’s Republic of Chima, SOIF€eS, for increasing the energy utilization _ inventors and scientific ipnovators, But it is "
China Academic Publishers; Beijing, 1987 (U.S. T3S for improving the efficiency of air, silent on the major crisis that threatens.
distributor, Pergamon, Elmsford, NY). viii, 43¢ Wwater, and surface transport, for upgrading further to alienate China’s intellectual com-
pp., illus, $130. White Paper on Science and the quality and efficiency of the communica-  munity from the State and Party. That is not
Technology, no. 1. . tions networks, for raising farm yields, for the persecution of individual scientists who
increasing the efficiency of land use in urban  have called for reform of the Chinese Com-
_ China’s White Paper on Science and . areas, for preventing water and air pollution, munist Party but the steady erosion of reat
f Technology, issued by the State Science and and so forth. Though the replacement of - living standards that stems from the combi-
. -2 Technology Commission, is a broad over-  inefficient industrial boilers, water pumps, nation of a rigid fixed wage structure for
‘ view of the role of science and technology in  fans, and electric motors may provide aone-  scientists and engineers and the more infla-
China’s ‘ongoing modemization program. time saving in energy, it may not be as . tionary environment of the mid-1980s. The
As might be expected in a documéhm[%ﬂs\eﬁ'ccﬁvc a mechanism for stimulating con-  decline in the incomes of scientists and

ook Raviews

types theapproach is very much top-dow servation ‘as raising the price paid by indus-  engineers relative to that of workers in other
an-examination of science and technology ™\ trial usees of energy to something approach-  sectors of the economy, where the opportu-
_ policy from the point of view of China’s ing its real cost. Similarly, as long as urban  nities for commercial and entreprencurial

national-level Party and government organs. land is very substantially underpriced and  activities have widened steadily and real
o A large share of the space in the volume is  allocated bureaucratically the prospects for incomes have grown explosively, has been
J given over to explaining the 15-year devel-  utilizing it more efficiently through more particularly corrosive. '

opment program for science and technology- . scientific urban planning seem dim. NICHOLAS LARDY
g covering the years 1986 to 2000, That plan,  In essence the White Paper advances poli- School of International Studses,
; it turn, is the successor to three earlier long- - ¢y for science and technology in something , University of Washington,
] term science and technology development of an institutional vacuum. It considers nei- Seaitle, WA 98195
i programs drawn up and approved by the = ther how the top-down approach is no e
Party in 1956, 1963, and 1978, longer appropriate to a more decentralized

- What is surprising, however, is the almost  production structure nor how further insti-
complete disjuncture between this top- tutional changes, for example in the price
down approach to planning for science and  formation process, in the long run may be ' , -,
tcchnologpy" and the rathcrgfar~rcaching de-  essential to achieving some of the goals of E" Care of Strangers. The Risc of America’s
Lo . . . ospital System. CHARLES E. ROSENBERG, Basic
centralization of decision-making currently the science and technology plan. Books, New Yotk, 1987, x, 437 pp. + plates.
under way in many critical sectors of the  The White Paper explicitly acknowledges ¢33 o5 o - S
economy. The science plan not only identi- the shortcomings of traditional policies but
fies high-priority fields such as microelec- . - also reveals how much remainstobedone to' Thebhistory of the American hospital was
tronics, information technology, biotech- reform the institutional arrangements and once pértrayed as the story of a backward
nology, and new materials technology (dis- approaches borrowed from the Soviets in  institutidn radically changed through medi-
cussed in general terms in the volume under  the 1950s. The effective utilization of scarce  cal and skjentific advance. In recent years,
review) but in a separate internal 27-volume  scientific and technical manpower, for exam-  this historiggraphic tradition has been aug-
study identifies hundreds of specific scien- ple, continues to be constrained by limita- mented by Ristories that emphasize the role
tific and technological projects that will be  tions on the mobility of personnel. Scientists  of communitics, economics, politics, work-
undertaken in these priority areas as well as  and enginecrs are assigned to research insti-  ers, and patiens in the development of the
in important traditional industries. In short, tutes when they complete their formal aca-  institution, Chakes E. Rosenberg has been
while economic reforms are altering the demic training and seldom change jobs sub-  instrumental in spawning the new history.
production sector of the economy in China sequently. The research institutes regard His 1962 book TH Cholera Years has served
far more profoundly than in any other re- these personnel as their own property, and  as a model of the s
forming socialist system, science and tech- in the absence of labor markets individual medical subjects, and his subsequent articles
nology planning appears to be blithely pro- mobility is extremely limited. The White on the American hosgital have been critical
ceeding very much in the centrally planned Paper discusses reforms that have been un-  in defining the issues\that had to be ad-
style borrowed from the Soviet Union inthe  der way for several years to increase the dressed by historians ok this central institu-
1950s.. . ‘ _ . opportunities for individuals to move to  tion. Yet Rosenberg has\always managed to
.- The volume also reflects little movement meore appropriate or prefetred jobs, but the  integrate scientific changd into his history,
away from the traditional view that scientific  results have been disappointing, Only 3 continnously illustrating e interrelation-

Institutions Transformed

and ‘technological improvements in some percent of scienrific and engineerpg staff are ship of science and society, Yechnology and
sense can serve as a substitute for even more  now able'to jobs annually, a compar-  social values, technical innovagion and pop-

far-reaching institutional changes in theJ atively low rate, International experience ular attitudes. The Care of Strangers contin-

economy. Thus the burden placed on sci-{™suggests that labor mobility is one of thc™ ues in this vein. : C
. ence and technology is enormous. Technol- mam_means of diffusing new_technology. Rosenberg begins by examining the inter-

ogy policy is assigned the responsibility for ¥uch technical knowledge is embodied in  nal order and administration of the antebel-

< ¥
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CHICAGO Jan. 8. (AP) Y Afmiost

at a major United States medical cen-
ter over a: 15-mnnth period were "ad-.
ministered’ without “a".sound’ medical
reason o the" patients’;

'|ple who -asked to be tested but whe
- were not counseled.
| Asked whether’ hysteria ever AIDS:

searchers reported today.-

* An additional 44 percent of the tests
were medicaily justified but were also
administered without the pal nts' con
sent, the’ researchers said. o
- Dr. Keith Henry and his’ colieagues;
reported in the.current jssue of The

Journal of the American Medical As-|;"

soclation that their findings at the'cen-
ter, the St.-Paul-Ramsey Medlcal Cen-’
ter in St. Paul, Minn, ‘were. prob: ak ly,"
typical of many hnspltals ) -
The Minnesota groug said'no natmn-
wide standard existed for whendoctors:
should ‘order. tests for theé virus that

causes - acquired’ immune: deﬁciency_

syndrome, Yet, mishandled test results -

can cause financial, social and psycho- )

logical. consequences that - are. “im-
'mediate, severe and irreversible,” 'ihe

researchers saidina comment.ary ag-.

companymg the report. .+ .7
. “Test Should, Be Used Frequently’

' “The test is very ‘vajuable and should

be used frequently but should be used.
'well," said Dr. Henry, a staff physician’
|at the medical center and director of:

sion of Public Health, -7 " i rhall

proach St. Paul-Ramsey' adopted after,
the ‘study: assign a registered nurse

about the test for the virus causmg‘the
disease 'that cripples the hod im-
mune system, - v e TR

viewed ali 275'AIDS virus. tests given at
St. Paul-Ramsey and its clinics: from
Apri] 1985 through August 1886.
In 44 percent of the cases there was
no reason for a doctor to-think the pa-
tients might have been infected, an
they were given the test wtthout thexr

consent, the researchers said, .+ ",

the test but no record that the patient

|had been counseled or had consented to

the test, the researchersisaid, /7. !

all the criteria for an appropriate test,

i the researchers said.. The remaining 2

percent of the tests were given to peo-

might be influencing administration of:
the test, Dr, Henry said in a telephone’
interview, “I think that is one factor'
that prohabiy exists.” .. . .

m—m_—_—r.ﬂ_-r—-

|ing in Khartoum, an airline s

JEagle Cripples Ethiopian Jet.
‘KHARTOUM, the Sudan, Jan. 8 (AP}

< An eagie crashed into the cockpit of:
-oped the test by inserting a: bacterial.

an Ethiopian Airlines jetliner Tuesday,
breaking the co-pilot’s leg and forcing
‘the‘plane to make an emergency land-

haif the tests for the AIDS virus given | £

’ admmister a test than'to ta

(AIDS activities for the St. Paul Dlvi’-.

‘Dr. "Henry. recommended the - ap*:

full time to counsel staff and patients |

~The" Minnesota researchers‘ fe-_

In an additional 44 percent of the.
|cases there was a medical reason for’

"Only. 10 percent of the tests fumued ‘

o, for" sexually’ active individuals'to

" But he said a more significant reason
was probably that’some. doctors found
it easier and less time-consuming:to
ke down 2 an

Few Would Warn Partners

“CHICAGO, ‘Jan.8'(AP) — ‘About ‘one-
fourthof a group of sexually active peo-
ple taking tests for the AIDS virus told
researchers that even if. mfectmn was
confirmed, they would not warh’ casual_
SEX pariners,” £ :
leased today. g
01132 peop le who answered’ a survey
question “on’ the ‘subject,” 34 ‘said: they
would inot. disclose the results of their

1. Susan Kegeles who dxrected thes
| people who took AIDS virus tests at

|'from July 1985 through May 1986, Of
| those, 33 women and 99 men-answered
| the hypothetlcal question about inform-.

"} tibody was present.”
'| can"be depended upon'to, be' so Torgh-

" | published in the letters’section 'of ;
jeurrent issue “of The' Joumal’

.the AIDS test results wounid be, and Ms
Kegeles said: that:a.. greater ‘AuIThes
than'indigated mnght infoim.casualgexi

‘who test positive. 14\

through blood, although they: mightnetr

tests; to, casual 'sexual’ partners, "said

dpig

New

have thesymptoms of the disease.

"Metﬁodff

i S
* Questionnaires were filled out b}r%li L

centers “in: Alameda’ County, Calif,

ing'casual saxial partpers that. the.gp
““The findings, unilerscore the: Dgs

tect their health by following s'.ate?s%g_d
practlces “since’not all sexual parwﬁﬁ

right about thetr ant:bogiy status,”.
Kegeles, a psychologist 'at the Uni
sity of California at'San Francisco, s
today. Some results’of the'study weyy

38

" Those surveyed d1d ‘not km')

partners.about thewirus after counselv
ing: provided ‘at” th : :

‘Those-testing positive. for. the.'vim!
are presumed to'be able to spread:ittd
others. through sexual. Jntercoursenen

WASHINGTON Jan 8 (AP) — A

.| new biological methud that can detect

tiny amounts of the AIDS virus may be|.
a powerful tool for testing the effective-
ness of experimental drugs against the
disease; researchers say. - - '

George Pavlakis and Barbara Fel-
ber, researchers at the/National Can-

cer Institute, developed: the. test by

genetically altermg human* cells < to
force them to secreie an enzyme when

in the pregence nf the: virus HIV, wh1ch-

causes:AIDS. #sinott = :
My Pavlakis ‘said in-an interv ew

Thursday that the method had alteady
been used successfully to‘test’ an ex-|
perimental drug, He said the screening’
in system proved S0 sensitive that it ould-

detect™ 10 'cells” infected ‘b
virus within'a's
fectedcells el

" #1t is a 'speedier-process for’ detect-
ing'the presence of functional Hlv “he.
said ‘‘and it is very accurate! - 11’
A report on-the new test was: :pub-
lished today ih Science magazine; .47 |
* Mr.. Paviakis and Ms: Felber devel-

gene-that produces-an. enzyme:iito a:
portion of-the- genetic pattern of. the.
‘HIV- virus, This - recombined : genetic:

- 'pattern "then -was -inserted - into. the

“if there had

' virus direcﬂy ]
"‘h{

1 nin
method was only now being. tested-?:rg

3 N 'was 't uired before it w
- Considered High]y Aecurate \ﬁ el £

.evaluatmg how! welli experlmental

genes uf two’ types of human' cellsg
‘are susceptible to HIV.infection. =}
“Alirestlt is' that'!the?'geneti
‘changed ‘human’ cells now secrete
‘bacterial _enzyme' ' whenever-ithe"

BaNe
*Mr; Pavlakis said that by‘measu,
‘the;amount of enzyme secreted b
test cells, laboratory workers coul
n an 'HIV:infection
‘how active the virus had become. '
*'The most w1d&y used'tests for ATHE
virus infection depend on dete;:hm? %t
‘antibodies: that’ the body forms’in,
sponse to the - wvirus!' M ]
‘his test measured 'the pr ‘sen

ﬁ.,_g,:,,

X
Bui’ he1 saxd the new. scre

\pemmentally and much 'more. dstudy
was.

wideruse.. ;" ;.. ) U
Antlbody ‘tests may contmue t P
used Jn screening programs, for: IDS
virus infection because. antibadies
tinue to be present even when'the;
J5 in a latent, inactive stage in the body
Direct. virus tésts such as the new. ope:
.may prove most qseful experts said, in

drugs ‘are suppressing’ the reproducs’
tion of the AIDS vitus in active Dhatsed
inthe  laboratory orin the, body L eb
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L “ant magnates. In thespan of just a few days

'+ ‘duced joinit ventures in industry, television | “—
and video. He emerged #s a major under-

Priatar, mhﬂshar wmma ﬁmnmr—a qnlck th nlmmﬂmmn machine: A tycoon takes aim atAmerwa

A Ralder on the Prowl

Britain's media magnate Robert Maxwell is looking for new co‘nq‘ue‘sts

blue cashmere overcoat strode brisk-

" phone, he roused an aide at home in Lon.
don, barking instructions for the day

-t was not quite 7:30a.m.,and Pariswas | writer of the $10.5 billion Channel tunnel
just waking up. A hulking figure in a | project, bought amajority stakeina soccer
club from pop singer Elton John and read-
iy out of the elegant George V hotel | ied a bid for Bell & Howell, the U.S, educa-
and into his waiting car. He implored | tional publisher and manufacturerofinfor-
. :the driver to hurry. Picking up the car | mation-storageequipment. :
Thanks toa lot of luck and no little fore-

ghead. At Le Bourget airport, the busi-
nessman and his entourage whisked past
- the customs police—without having to |
show their passports—and boarded his
private jet. Next stop: Sofia, Bulgaria, to
meet with Todor Zhivkov, the country's de
facto head of state.

~ For Robert Maxwell, printer, publisher,
broadcaster, corporate raider and philan.
‘thropist, it was a typical week, The man
‘Britishinvestigatorsoncedescribed as"un-
fit” torun a publiccompany hasbecome one
of Europe's most ubiquitous and flamboy-

" the peripateticempire builder met withthe

- presidentand prime minister of France, the
queen of Denmark and the prime minister
. of Britain. His mission to Bulgaria pro-

PETEM TURNLEY FON M W3 EK

s1ght Maxwell is well positioned towin the
prize. October's stock-market crash sent
big-time financiers around the world
scramblmg for cover—but Maxwell has
gince launched a $500 million shopping
spree, snapping up a U.S. printing compa-
ny and adding three British firms to his
growing empire. Just weeks before the
bust, he shifted most of his investments
from stocks to bonds. Now, with awar chest
of $1.3 billion, he is the first of a small hand
of European raiders hunting for corporate
prey in America. With the dollar failing
and stock prices still weak, U.S. companies

{ are ripe for the picking. And raiders with

cash now enjoy an enormous advantage

' 1-over those relying on debt or equity to fi-

nance their acquisitions. "At a time when
the markets have crashed,” says Maxwell,
*¢ash is king. And I have the cash.”

- Winnartakes ali: Maxwell isfar toocanny to

asignal the full scopeof his offensive, but he's
clearly intent on beefing up hisstill slender
2.3 percent stake in Bell & Howell. Two
weeks ago Maxwell told Bell & Howell's
directorsthat he wanted to take a majority
interest in the company; that overture was
rebuffed, but last week the directorz an-




notnced that the company was delinitely
upfor sale. The catch is that Maxwell must
now contend with two potential rivals—
Robert Bass, a wealthy Texan whose invest-
ment group already owns 16 percent of the
company, and Macmillan, Inc., a U.S. pub-
lishing houseowning 8 percent. The winner
isexpected to pay at least $6560 million.

If Maxwell might have preferred aneasy

and uncomplicated buyout, he’s not one to

duck afight. As tenacious as he is portly, he
is, at 64, a quick-witted, perpetual-motion

commutes from his Oxford mansion to his

London headquartersby helicopter. When | i
he's away, he takes hig office with him, For. |
' “aday-and-a-half stay in Paris last week, he }-

- was sccompanied by two secretaries, a but-

with eight telephonies, two typevmters and
. ‘a telefax machine. ‘
. llslunlm It'sa tough_;ob oversee-
ing an empire. The man who arrived in
" Britain 47 years ago as an impoverished
" refugee from Cezechoslovakia now runs
Maxwell Communication Corp., the larg-
est commercial printing operation in Eu.
"'rope and the second largest one in the Unit-
" ‘ed States. In rapid succession, the U.S.
“"company acquired 12 printing plants in
North America last year—along with a
" heat of printing contracts, including a

weekly copies of Parade, the world’s most
widely circulated Sunday-newspaper sup-
‘. plement, One of Maxwell’s companies, Per-
;. gamondJourhals, is the world's second larg-

" ‘est publisher of scientific and technical
- journals, He controls six British newspa-
pers, including the Daily Mirror, a frothy

plans to launch several more. He has a

" stake inTF1, France’s most successful tele-

vision channel, and a share of a printing

. plantinKenya. Herecently signedadeal to

provide TV programs to China and plans to

" start an English-language European daily

‘newspaper based in Paris. “In the past two

years,” says Maxwell, "we havebegun tobe
taken seriously on a global scale,”

It’s tempting to label Maxwell a “worka-

holic,” but that would be tootame, The man

" isn't addicted to his business; he lives and

breathes it. "He doesn't know the differ-

‘ence between 12 noon and 12 midnight,

James Sullivan, who joined Maxwell a year
ugo as head of his American operations,’
‘Maxwel is also a bundle of contradictions.
“L)espite only three years of formal school-
ing, he speaks nitie languages (including
Hussian and German). A sell-described so-.
vialist, he is known for his tough deal-
ings with labor unions. An putspoken anti-
communist, he has warm relations with

luaders of Eastern Europe and China. And

'NEWSWEEK/NOVEMBER 30, 1987

t

. machine. When at home in England, he .|

ler and a personal photographer and tooka |
- ‘three-room suite at the George V equipped

$1 billion deal to print some 32 million .|

between Wednesday and Sunday,” says | ;

wl'ule he’sa relent}ess pubhclty

 hound,” ‘Maxwell keeps the

- names of the beneficiaries of -
his _private companies locked
away inanimpenetrable Lxech-
tenstein trust.

Bell & Howeil would add a
jewel to Maxwell’s corporate
crown. By 1980 he wants his - §§
printing and publishingempire ' §

to rank among the world’s 10
largest communications con-
glomerates. Gaining control of
' Bell'& Howell would be a major
step forward after several set-
backs. Last July Maxwell's
 plans to expund in America.
" were derailed when he dropped
- & $1.7 billion bid for Harcourt -
- Brace Jovanovich, a leading
| American publishing - house..

A diverss sot oi haldlnls. Watford soceer team
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Attracting a lot of interast: A technician making tupes at Bell & Howell
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" HBdJ chairmarll William Jova. — ALLSPORT—DUOMD
‘mass-circulation British tabloid, and he | T




WORLD . BUSILNE
novich fended him off with a *poisan pitl”’
restructiring that Teft the pubhsher heavi-
Iy in dehit. But {hat wasn't a total defeat.
Maxwell still hasthe $1.1 billionin cash he
raised to finance the deal—a cache he can
draw upon to buy Bell & Howell, if needed.

“Perhaps we should thank Mr. Jovanovich |

for that,” says Maxwell withasmile,
AJust what is the scope of Maxwell’s am-
bitions? By a “global communications
company,” Maxwell means a conglomer-
dte that is involved in everything: from
publishing newspapers and printing de-
partment-store catajogs to broadcasting
television programs by satellite and stor-
ing scientific information on compact
discs. In a lengue of heavyweights, he
aims to compete on equal footing with
such international communications gi-
ants as Rupert Murdoch's News Corp. of

Australin, Bertelsmann of West Germany, | “
Dun & Bradstreet of the United States, | |

International Thomson Organization of
Canada and Reed International of Britain,
To vault into the top 10, Maxwel! Commu-
nication Corp. will, by its chairman’s
reckoning, hava to increase its annual rev-
enues to at least $5.3 billion, nearly three
times what they are now.

Buy Amsrica: The key to that ambition
is the United States, far and away the

world's most lmportant communications -

market—in printing and publishing as
well as the electronic media. “The first
Industrial Revolutmn emanated from
Great Britain,” Maxwell explains. "That
was the revolution of steam and railways.
The second revolution—mass produe-
tion-—cmanated from the United States.
And go did the third revolution, which
we're in now. For the information and com-

s e ki o el MRRA S 3 % s 0 T i A SN | RN 1 e

Valor: Receiving the MilitaryCross, 1945

_munications revolution, the United States
is the largest market, and you cannot bea |

global communications business if you're
not large in the United States.”
Maxwell's aspirations are a tall order in

he's going to get there,” says Derek Ter-

rington, & publishing analyst at Phillips & |

Drew, a London brokerage house. Max-
well’s approach has so far been too scatter-
shot and unfocused, Terrington believes.
Yet it’s hard to rule out anything from a

s bt i
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AD the trappings of nwar-. Ckoppermgonto the gmunds of one hisestates

34'

11 ing Crech. Maxwell's plan

man who has triumphed over adv ersily so
many times that he is known as the Botine-

‘is o cloarly
achievable goal," says Tony Witlis, a pul)
lﬁhmganalyqt at Shearson Lehman Broth-

11 ers in London, *It's not pie in the sky.”

Itis, however,along way from Maxwell's
humble beginnings. Borh as Jan Ludivii
' Hoch, the son of an unemployed Jowich
| farm worker, Maxwell joined the :nti-
Nazi underground first in Czechoslovakin

i and then in France. Later, after the £l

of France, he fled to Britain and enlist-
ed in the British Army and was suhse-
quently awarded the Military Cross for
bravery in freeing captured comrades on

i the fields of Normandy. After the war,

" while attached to the British Army Con-
trol Commission in. Berlin, Maxwell
" genised his first business opportunity.
Using. money provided by his wife's
family (wealthy French Huguenots! he

1 helped rebuild Germany’s battered aca-

demic-journal business. Those publica-

| tions, which Maxwell later imported to
1 Britain, formed the foundation of his first

_ company, Pergamon Press. By 1964 Per-
gamon wasg thriving and Maxwell flonted
its shares on the London stock exchunge.
That same year he was elected to Parlia-

' ment as a member of the Labor Party.
any business, let alone one as hotly compet- ||

itive as communications, and the British 1
tycoon has attracted no small number of
| detractorsand doubters, “Idon't know how §

Naver give in: Then Maxwell ran into a
disaster that haunts him to this day. In
' 1969 he agreed to sell Pergamon to Raul
Steinberg, & prominent New York finan-
cier. Steinberg tried to get out of the deal.
_ allegedly after discovering irregularitics

- in Pergamon’s ageounting. In the ensuing

uproar, Maxwell was ousted from Perga-
mon’s heard and defeated in his bid for re-
election to Parliament. A 1971 report is-
sued by a panel of investigators from the
British Department of Trade and Industry
found the firm's accounts to be in ulter
chacs. No formal charges were ever issued,

- but the panel contended that Maxwell was
unsuited for the stewardship of a publicly

owned company—an assertion that Max-

1 well still protests. Just three years luter,

however, Maxwell managed to repurchase
Pergamen and turn it back into a privately
held company.

Mazxweil’s reputat:on did not fully re-
cover from the scandal until the begmnmg
of this decade. In 1980 he bought the near-
ly bankrupt British Printing Corp. (BPC),
which later grew to become Maxwell Com-
munication Corp. BPC was a textbook
example of everything that was wrong
with British industry. It suffered from
overmanning, underinvestment and bad
management. Threatening to shut down
the company, Maxwell got BPC's unions
to agree to 7,000 layoffs, nearly- half of
the 13,000-man work force, “It didn't take
a stroke of genius to see that the opera-
tion was overmanned,” says Willis, “but
it took a very hardworking, determined
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'busmessman to see the cuts t.hrough »

Maxwell took a similarly ruthless,
hands-on approach at the Daily Mirror,
bought through one of his Pprivate compa-

nies in 1984. With no previous experience .

asanewspaper publisher, he plunged head.

long into writing headlines, choosing pic- |
‘tures and editing copy. He closed the pa- .

per's foreign bureaus, -eliminated 2,000

Jjobs and steered the Mirror relentlessly -

downmarket, introducing, among' other
things, daily photos of pop stars and scanti-

ly¢lad young women. He unabashediyused
) the paper to tout his own adventures. Pic-
.., tures and stories showed Maxwell m‘eeting

Deng Xnaopmg, delwermg food to famme-

gtricken Ethiopia, rescuing the financially

troubled high-tech entrepreneur Sir Clive
Smclalr(acomm1tmentthat.Maxwelllat.er .
jettisoned).

His brash brand of interventionism :sn’t.
always welcome. “He has the tempera-

ment of an old-time newspaperman, but he |

has very little idea of how journalism is
actually practwed " says Anthony Delano,

aformer managing editor of the Daily Mir- |
ror and coauthor of a forthcoming Maxwell §

biography. With.a cireulation of 3.1 million

and a healthy balance sheet, the Daily Mir. |
] rorhasgrown tobecomea d:rectchallenger

I to The Sun, controlled by Maxwell’s arch

rival, Rupert Murdoch, But while Maxwell
now meddles less in the day-to-day opera-

tions of the paper, his imperious mannet

invites criticism that his sprawling busi-
ness empire is little more than an egotist'
one-man band.

Not surprisingly, ngen his larger-than-

life persona, Maxwell has been lampooned
. with enthusiastic abandon. Private Fye,
the British satirical magazine, regularly’

features a madeap “Capt. Bob,” a piratical

- figure at the helm of a never-quite-steady

ship. Even Maxwell's supporters acknowl-
edge that the pubhsher is prone to not-

ety

F

Tunnelmg 'I'hrough the Wreckage of '87

irst came October’s Wall |

" Street ¢rash and its global . |
repe‘rcussions, then the nar- | |
rowly averted disaster of the | |
British government's sale of

itastakein British Petroleum.

Against that sober back- !
ground, the Euroi.annel con--
sortium still forged ahead | |@

to seek backers for its $1.4

billion stock offering. Any | |
fears of a lackluster responge | |
proved unfounded, With nary |

a hitch, the British and !

French managers of the proj.
ecttobuild a tunnel under the
English Channel marshaled
scoresofinstitutionstounder-

write the entire stock issue. .
Press magnate Robert Max- | Lo e wrer—: it
well emerged as one of the, | gy o0y for thé moneymen: ‘Chunnel’ work near Calais
issue. That success, in turn, | o
| allowed Eurotunnel to confi
| - dently offer shares to the

leading British backers of the

publiclast Mondayin London,

i Paris and other international
- markets—and paved the way
for the consortium todrawon

another $8 billion in bank
loans. Eurotunnel . cochair-
‘man Alastair - Morton pro-
claimed the financing as “an
historicoccasion.” It maywell

be. Eurotunnel’s success in

gaining backers for its stock
wasasignthatenthusiasm for
free-market capitalism in Eu-
rope remains intact after the
Crashof '87

Slick campaign: With financ-
ing secured, construction can
proceed apace on Europe’s
largest civil-engineering proj
ectever, which isestimated to
cost $6.5 billion. The 31-mile

Channel tunhel. dubbed the
"chunnel,” willcontainatwin

“coast at Cheriton to the
- French coast- near Calais.
Some 30 million passengers

the tube each year aflter it
opens—if construction pro-
ceeds on schedule—in 1993,
Since it wiil be six years
- until- sharehoiders have any
indication of how their gam-
ble has paid off, the Burotun.
nel consortium has spared no
expense to court jnvestors
around the globe; The group
spent $120 million to promote
and underwrite the offering,
making it one of the most
expensive undertaken by a
private company. Roughly

two-thirds of those funds were

railway linking the Kentish

. are expected to pass through-

used to pay financial advisers
and intermediates; the rest

was invested largelyin aslick |
advertising campaign and a

multilingual, tomelike pro-

spectuson theshareoffer.
Raltying suppart: The lavish

campaign may have saved the

| day. Two weeks aga the con-
sortium was still deeply wor- |

ried that many investors,
shaken by the recent turmoil
in international stock mar-
kets, might ateer clear of the
igsue. But several days before
last week’s atock offering be-
gan, British institutions had
begun to show more than
enough interest in Eurotun-
nel. Maxwell appeared among
the 176-0dd British backers
Throughoneofhiscompanies,
he sub-underwrote an esti.

mated $65.5 mil_lion worth of
' the share issue. ¥

The’ chunnel’s underwrit-

¥} | ers, however, won't be ableto | -
11 rest easy until the offering, - |

which is scheduled to close
thia Friday, is fully sub-
scribed. Altogether, some 220
million units—-each made up
of one British and ¢ne French

.1 share—are now being offered {
'} to the public at over $6 |
each Roughly half of Brit- |

ain’s portion of the offer has

| | boen reserved for institution- |
1} al investors, and Burotunnel
1 | managers are consfident that

the British public will quickly
apply for ail of the remain-
ing shares. }f the offer is
oversubscribed, a drawing

| will determine which appli-

cantsbecomashareholders. in

A'* | France, where shares are be- ° :
| ing sold primarily through

banks on a fitst-come, first-
serve basis, the offer is not
going as well as expected.

Nonetheless, French bankers | . ..
believe that private investors . | -
will cast off their reserva- {
tions and that the offer.

will be fully subscribed. Bar-
ring construction delays or
cost overruns, Eurotunnel
shareholders may eventually
reap ha.ndsome rewards: the
group's advisers predict that
by 1997 shareholders’ annual
dividends will equal 20 per-
‘cent of their initial invest-
ments. With Eurotunnel’s
checkbook in healthyshape. it
appears the much-ballyhooed
chunnel is a project whose
t,lma has finally come.

Pauta Cllunufh
Baknata Rosrnin London and.
JENNLPER SCHENKER in Puris




aiways-}ustiﬁed fits of pique. “Maxwell isa

bully,” says Lord Spens, a longtime asso-
ciate and former financial adviser. “He's

. impetuous. He's quite likely t6 call in his
biust friend and fire him on the spot.” Derek
Terrington at Phxlhps & Drew advises cli-
‘ents not to invest in Maxwell Communica-
tion at the moment: “It's too miuch of a risk-
He's too unpred:ctable. You don't know
what you're in for.”

Maxwell's ill-fated London Daily News -
may be a case in point. Launched with
~great fanfare last winter, the newspaper |
wasoriginally intended to be a direct chal-, |
lenger to the Standard, Lonidon's evening |

newspaper. When ‘technical problems

forced a delay in the start-up, however, |

Maxv. -1l abruptly switched concepts and
decided to bring out a newspaper that

mated loss of $75 million.

- just a target of opportunity for business. "I |
 love the United States,” says Maxweliina |
characteristic burst of effusive rhetoric. |
| *“Without the United States there would be
nofree world, no NATO, noperestrotkathe
Soviet Union's program of internal re-
form) Without Reagan's rearmament pro- |

gram Mr. Gorbachev would not be coming
to Washington.” Pergamon Press hasbeen
publishing in America for nearly three de-
cades,but it wasonlylast year that Maxwell

. Ultimately, though, to really get ahead

.'in the communications business Maxwell

has bid for Scientific American, CBS's
magazine division and the book publi-i.er

~Doubleday. The last went to Murdoch, the |
would have serial editions, regularly up- | : Co .

dated around the clock. For a variety of ||
reasons, it bombed. After just five months,
Maxwell shut the paper down—at an esti- |

A sting: Maxwell jokes about his propen— -

sity for quick action, even when it trips

him up at times. On one occasion, he was | ™ -

waking the elevator to his ninth-floor office | §

when a fellow passenger, a young man of
about 20, lit up a cigarette. “Can't you
read?” growled Maxwell, pointing to the
lurge “No Smoking” sign on the wall
“Yeah, so what?” replied the youth defi-

antly. “How much do you earn?” asked =

Maxwell. “A hundred pounds {$175] a

week,” he answered. Reaching into his | .
pucket, Maxwell pulled out £100 and gaid: |
“Here’s a week’s severance pay. You're | Ji8
fired!” Stunned, the youth pocketed the |-

tush, then said: "Thank you. By the way, I
don't work for you.' .

More often than not, though, Maxwell 1
ftash decisiveness has served him well, He

i~, by all accounts, an astute investor who |
curned an estimated $70 million earlier |

th:is year by playing the markets. “He has
«ir astonishing mind,” says Spens. “He can
huep many balls in the air at once, and he
duesn't miss many tricks.”

Despite his seemingly mexhaust:ble en- |
- Australian-American who always see'ms

ergy, he readily concedes that he can no
lunger play all the parts in his own life
d:ama His management style, he says,
"has evolved from domg everything myself
o the point where we've grown so large
that I have to delegate.”
therefore assembled a team of first-rate
executives. Among them: James Sullivan,
{vrmerly a top manager at R.R. Dennelley
& Sons, America's largest printing compa-
nv,and Peter Jay, former British ambassa-
durtothe United States and now Maxweil’s
chief of staff, Four of Maxwell's seven chil-
dren also work at his companies, Business
wssociates see 28-year-old Kevin, chief ex-
ecutive of Pergamon Press, as the empire's
heir apparent. o
Maxwell views America ns more than
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Maxwell has .

PETER CARRETTE
‘Maxwell shétenoire”: Archrival Murdach

to be several steps ahead of his British
rival in acquiring newspaper companies,
book publishers and television stations.

Murdoch has outbid Maxwell three times

for newspaper properties in Britain, and
his activities to date have clearly outpaced
Maxwell's abroad. “Murdoch is Maxwell’s
béte noire,” says Anthony Delano. “Every-
thing Maxwell wants to do, Murdoch has
done first.” Well, not quite. Maxwell does
not want to own television stations in the
United States. "To do so,” he says, "I
would have to become an American citi-

zen, like Mr. Murdech dld and |'have no

such intent.”
Maxweli hopts his compiny will sur-

pass Murdoch’s in revenues by 1990, In .

the poatc‘r'asl'i era, the faict that he has
little or no debt gives hlm an edge over his
heavily leveraged rival. “I prefer my posi-

. tion to his,” Maxwell says. Despite his
ravenous desire to expand, however, Max-
| well staunchly insists he will not buy -a

company if the price is wrong. In the case

of Bell & Howell, Maxwell assumes that .

Robert Bass, who has operated more as an

' investor than as an owner, s:mply wants
vell | to bid up the price of the company’s stock
reallybegan expandinghis U.S. operations. -

and then eell out at a profit. But, says
Mazxwell, “if he intends to drive up his

} price beyond what I consider reasonable,
needs to ‘acquire a major American pub-
 lishing house. Without success, Maxwell .

then I will leave” the field,
One problem that may surface in the

{ Bell & Howell bid is the question of gwner-. . .
ship. Take Pergamon Press, for instan-e;.

Mazxwell’s main prwabe company. It holds

| a 51 percent interest in Maxwell Commu-
- nication; a 77 percent interest in Hollis, .
, Maxwallb engineering group, and a 100

percent interest in Mirror Group Newspa-

 pers. Pergamon Press s, in turn, owned by
) | Pergamon Holdings Foundation, regis-
I tered in Liechtenstein, where the corpo-
' rate secrecy laws are watertight. The'dan-
ger of these secret relationships, some
analysts believe, is that they might poten-
3 | tially conceal liabilities not known to in. -
H | vestors, making it difficult to gauge Max-
{ well’s true financial strength. *You don't
always know which packet the money is .
| caming from,” says Terrington. .
|  Mazxwell thinks the ownership issue 385
unfounded. Even go,controversy surround- -
ing the ownership of Maxwell's companies’.

clearly worried investors who might other-

| wise have supported his 1984 bid for John )
| | Waddington, the British manufacturer of

Mon‘o‘polyand otheérboardgames. And dur-
ing the fight for Harcourt Brace Jovarno-

- vich, an irate William Jovanovich claimed

that Maxwell “ought to be sent packmg to

| Liechtenstein.”

_Wherever Max'well money comes
from, there.seems to be no shortage of it—

or the cachet that wealth confers. The .
peasant boy turned media magnate hasa -
globe-spanning array of centacis in high~

places. His future is full of projects: a Eu-

ropean daily modeled after USA Today,

an English edition of Russia's Pravda, a

. Cuntonese-language television station in
Macag powerful enough to broadcast into”

China. Add to that the possibility of in-
vesting in pay TV in Belgium and priva-
tized TV channels in Spain and Portugal

(not to mention Maxwell's expansion
- drive in the United States), and the poten-

tial looks almost limitless. “Maxwell
doesn’t always get it right,” says Lord
Spens, “but he sure as hell tries.” Asked
to reflect on his career, the man who
only stops working when he sleeps said
there is one thing he craves above all:
"More time.”

RoNanp HeNgory in London
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From Robert Maxwell, 'MC 0

Datas: 31 D 887 ‘ Fleasa respond 40! |
To: egember : 0 London: Rm 900 ]Holhom. axt 20(}0
Beb Smith | D Oxford: PPL, axt 3300

Las .. N\ Pevy §69 2430,

mease releage the foli.wi.ng press release in New York today (Bohl
will you please fax me & copy onde put out, thanks Deb)s

l

Robert Maxwell anncunces that Maswell Commmication Corporation has
raa::hed agreement. in prinsiple to acquire tniversity fechnology |

ation, Mr Maxwell says: "University Technology corporationi
the first of a nwber of businesses planned for Maxwell opemuonb
Our: strategy is to create maximaom value from intellectual
rights assodiated with the Research and Development in the mrld‘g
‘beat universities, goverrmeant laharntori.es, anq terh:.axy educational
establishments. "

Mawwell Communication is the US arm of itsparentmofﬂ\e ‘
sane name in London., Its operations are glopal and far~flung as is
its strategy to became the werld's leadar in global ecmmunica .
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% THE LAW ®

The Startup Insurance Trap

MEETING LICENSING DEMANDS CAN KILL

g By Anne Simon Moffat

rwm EDSENTRY MAKES tiny
f Bl water beds that could help
Bl save the lives of premature
babxes An air pump sloshes water
around in irregular wave patterns, sim-
ulating conditions inside the uterus and
presumably easing the newborn's ad-
justment to the world. The novel water
bed fits in standard incubators.

SMALL COMPANIES

suit, the plaintiff usually goes after ev-
eryone related to the product involved,
and a wealthy licensor makes an espe-
cially juicy target. Top-notch research
universities like Stanfoird and the Mas-
sachusetts Institute of Technology
worry that their endowments, often
amounting to hundreds of millions of
dollars, will come under attack.

As a result, businesses that want to

Conn., specializes in taking title to pat-
ents and negotiating with prospective
licensees. Although this arrangement
appeals to some companies because it
lets them negotiate with another busi-
ness rather than an academic bureau-
cracy, the involvement of a mlddleman
adds cost,

Universities also try to protect them-
selves from litigation by licensing con-

The product may not make it to I
market, however, The small com-
pany, run by the husband-and-wife
team of Larry and Sue Browne in
Santa Barbara, Calif, faces a fi-
nancial crisis. The company li-
censed the technology the product
uses from Stanford University,
and the small startup (last year's
sales: §62,000) cannot afford the li-
ability insurance that Stanford is
demanding as part of the licensing
arrangement.

Such conundrums are not
unique. Idee, a company in La Jol-
la, Calif., that is developing an
antlbody-based cancer therapy

((i)

cepts rather than products and
‘barring an inventor from further
involvement—{financial or other-
wise—in the company. From a
business perspective, such a re-
quirement can be an advantage;
it's generally cheaper to license a
product at a very early stage of de-
velopment. The catchis that a com-
pany may be deprived of the inven-
tor's expertise.

“Some sanity to tort law is need-
ed to give entrepreneurs—and
universities—a fighting chanee,”
says John Preston, MIT's director
of technical licensing. Until recent-
ly, there was hope that new legis-

il lation might stem the tide of

that uses Stanford research, almost h1t
the same dead end. The licensing deal
was saved only after the university,
which normally requires its licensees to
have $5 million in insurance when they
do clinical irials, agreed to be satisfied
with the $500,000 insurance that the
company could get,

The spectre of liability litigation has
dampened the enthusiasm of many uni-
versities for licensing deals—a trend
that threatens to cut small companies
off from what has been a fertile source
of new products. Particularly hard-hit

are the highrisk arenas of medical

equipment and pharmaceuticals. The li-
ability issue is arising with greater fre-
quency as universities increasingly con-
ceive products in those fields and
attempt to commercialize them, Even
though the business that markets a
product would be named in any liability

turn university research into profitahle
products are running into increasingly
stringent demands from the universi-
ties. Those demands often create a
Cateh 22 for licensees: they can't get
the technology unless they meet univer-
sity demands, but meeting university
demands may leave them financially
unable to develop and market the
product.

The insurance that universities re-
quire can kill a company before it gets
going. Because many high-tech fields
have no track record on which insur-
ance companies can base risk esti-
mates, insurance rates can be exor-
bitant—as much as $30,000 for $400,000
of protection.

Businesses also must sometlmes deal
through a middleman rather than di-
rectly with the school. For example,

University Patents Inc. of Westport,

liabikity suits and ease the commercial-
ization of research by putting a time
limit on claims and by eliminating licen-
sors from liability, except in cases of
clear negligence. But this year’s jug-
gling of congressional committees
dimined that prospect: The chairman of
the Committee on Commerce, Science,
and Transportation is U.8. Senator Er-
nest Hollings, an outspoken advocate of
trial attorneys. Few expect the present
Congress to changs the law.

In the meantime, the small firms that
have hit snags because of universities’
fear of litigation are trying to find their
own solutions. Says MedSentry’s Sue
Browne: “We are seeking to be bought
out, hoping that a larger company can
afford the insuranee we need to contin-
ue doing business.” [ |

Anne Simon Moffat is a free-lance writer.
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| MCl Mall Lets You Set Up a Post Oﬂlce Operatlon fon Yeur Deek-Top

. T ByTR.Reid -
" Wiashington Post Staff Writer - -

I twéé20&eefsaguwhena;iai:of

businessmen named Bill McGowan and
Jack Goken started a little company

was built around a certifiably crazy idea: -
Somebody could profitably compete inthe
long-distance telephione business against the
.. world’s mightiest teleeommumcatmns o
- behemoth, AT&T. e
At the time, AT&T seemed lmpregnable

' The Bell System owned about 99 percent of <

the nation’s telephone cable and more than
- 99 percent of the long-distance business. -
- Shielded by the concept of “patural
monopoly”—the idea that nature had o
| -designed the world so that there could only -
. be one telephone company—the Bell System
was legally protected from competition by
govemment at every level.

 one of the fixst things Microwave
* . Communications did was to set up field

| . offices in‘more than two dogen states—not °
" because it had the business to support those

offices, but because presence in all those
states made the company a constituent of

~ more thaf half the members of the U:S. - -

. Senate, Qver time, McGowan anid his -

company prevailed in the political battles' ._

 required to make the crazy idea work.
Today, McGowan’s company, its name .- _
shortened to MCI, is a major player ina .

 fiercely competitive long-distance market, - .

B T P S

" and the notion of a “patural monopoly” for

- long-distance calls has been tossed mto :
 history’s trash bin.

When the personal computer revolution .

_began to'spread across the country a few
: _ years ago, McGowan and his engineers
* called Microwave Communications Inc. that
_ concept that might prove as powerfulas = '

latched onto another visionary idea—a

their first one. They created an international

_inistant-mail service—a sort of personalized

post office—accessible at a bargain price to

.. anybody who has a personal computer, a
'modem anda telephore.

“MCI Mail” lets-you set up your own post '
ofﬁce ‘Western Union, Telex and Federal -

. Express operahon on your desk-top, You can '

use it to send letters anywhere in the world at”
high speed and a reasonable cost. It isan

-enormous ‘boon to the procrastinator in all of

MCI Mail wili deliver’ a screen-to-screen |-

message (text, data, graphics or a complete.

: . - spreadsheet containing all of the above) to
-Indeed, McGowan recalled not Tong ago. - another computer anywhere in the world
. just about instantly. This “instant mail”

- . service is cheap: In the United States, a not‘e

up to 500 characters (about two paregraphs)
costs 45 cents. A docurnent containing up to

. - 7,500 characters (about three pages of typed
", text) costs $1, with a dollar added on for

~ each additional 7,500 characters. -
. There are other electronic data bases that

- permit subscribers to exchange electronic

, ,messages with other subscribers. But the
- * genfus of MCI Mail is that it permits you to

-go beyond the MCI Mail subscriber base and -

-senda fast letter to apybody in the world,

For'oné thmg, MCI Mail tiesinto
Compuserve and some other electronic
“message services, 5o your MCI Mail letter

" can be routed fo hundreds of thousands of - -

~ computer users who haven't signed up w:th

" MCI. Beyond that, MCI Mail can reach any o

'i‘elex address in the world :
- Beyond that, the service also extends to

_those bemghted fo]ks who don tyet have .!' :

7"‘MCI Mail” lets you sef -

" up your own post oﬂ‘ice,
* ‘Western Union, Telex

desk-top. You can use zti
to send letters anywhere

i the world al high

@eed and a reasonable'
cost R

~ w B
H PPN v

dccess toa personal computer MCI wxl! turn -
- your electronic message into that low-tech

*- refic, the printed letter. You can have your . »-

letter delivered to anybody, eithez on MC] -
Mall’s own statlonery, which: Iooks some-

Py W S L R wxm ax i“-}l!..l-‘:ﬂ-—“—ﬁ; E 20 B 0 Sp 5 P AR ar k) R 't'ﬁi“.tﬁ"if)fjﬁ‘o:ﬁ"ffi“.’lﬂlf‘l"i:‘?

“thing. hke a telegram, orona facsumle of
. your own Ietterhead, which MCI Mail wi]l

-

- print up complete thh a facsnmle of your o

-~ gignature;

For $2 for the first three pages your Iet-v -

. ter will be printed and delivered via U.S.
majl because it is printed somewhere near- .
. the recipient’s local post office, this often

_? -means next-day delivery. For $9, MCI will

.. guarantee overnight delivery. For $30, the

" letter will be printed and delivered by couri- -

et ‘within four hours of your sendingit. ~

“MCI Mail is not the easiest system to nse; .

" wnless you've read the manual fairly careful- ]

-~ ly, you could easily get lost in the chain of -

. o ;_ menus and commands that greets you when
. and Federal Express T

gperation on your

-you sign on. And since the 100,000 subscrib-
_-ers mainly are businesses, you'dont get .~
~ much of the friendly personal chatter that -

- shows p in electronic mailboxzes' on systems

~ like CompuServe or the Source, -

A year’s membership in MCI Mei] -oosts
$18. You then pay extra for every €lectronic

“letter you send, except that your jnitial $18 - -

K

vice, a useful e]ectromc data base

-service already because I get a good number
" of MCI Mail lettets about this column. Hthe
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. bed fits in standard incubators.

3 unique. Idee, a company in La Jol-
£ la, Calif,, that is developing an

i
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& THE LAW =

The Startup Insurance Trap

MEETING LICENSING DEMANDS CAN KILL

» By Anne Simon Moffat

f Bl water beds that could help
& Ml save the lives of premature
babies. An air pump sloshes water
around in irregular wave patterns, sim-
ulating conditions inside the uterus and
presumably easing the newborn’s ad-
justment to the world. The novel water

™ EDSENTRY MAKES tiny °

SMALL COMPANIES

suit, the plaintiff usually goes after ev-

eryone related to the product involved,
and a wealthy licensor makes an espe-
cially juicy target. Top-notch research
universities like Stanford and the Mas-
sachusetts Institute of Technology
worry that their endowments, often
amounting to hundreds of miliions of

 dollars, will come under attack.

As a result, businesses that want to

Conn speclahzes in takmg title to pat-
ents and negotiating with prospective
licensees. Although this arrangement
appeals to some companies because it

- lets them negotiate with another busi-
| ness rather than an academic bureau-

cracy, the involvement of a mlddleman

| adds coxt..

Uniiversities also try to probect them-

' selves from litigation by licensing con-’

The product may not make it to
market, however, The small com- |
pany, run by the husband-and-wife
team of Larry and Sue Browne in
Santa Barbara, Calif,, faces a fi-
nancial crisis. The company li-
censed the technology the product
uses from Stanford University,
and the smal] startup (last year's
sales: $62,000) cannot afford the li-
ahility insurance that Stanford is
demanding as part of the licensing
arrangement, '

Such conundrums are not

antibody-based cancer therapy

cepts rather than products and
‘barring an inventor from further
involvement—financial or other-
. wise—in the company. From a
" business perspective, such a re-
quirement can be an advantage;
 it's generally cheaper to license a
product at a very ea.rly stage of de-
8] velopment, The catch is that a com-

. pany may be deprived of the inven-
) tor's expertise,

“Some samty to tort law is need-
ed to give entrepreneurs—and
. ‘universities—a fighting chance,”
says John Preston, MIT's director
. of technical licensing. Until recent-
ly, there was hope that new legis-

i lation” might stem the tide of

that uses Stanford research, almost hit
the same dead end. The licensing deal
was saved only after the university,
which normally requires its licensees to
have $5 million in insurance when they
do clinical trials, agreed to be satisfied
with  the $500,000 insurance that the
company could get,

The spectre of liability litigation has
dampened the enthusiasm of many uni-
versities for licensing deals—a trend
that threatens to cut small companies
off from what has been a fertile source
of new products. Particularly hard-hit

equipment and pharmaceuticals. The li-
ability issue is arigsing with greater fre-
guency as universities increasingly con-
ceive products in those fields and
attempt to commercialize them. Even
though the business that markets a
product would be named in any liability

turn'university research into profitable .

products are running into increasingly
stringent demands from the universi-
ties. Those demands often create a
Catch 22 for licensees: they can't get
the technology unless they meet univer-

| sity demands, but meeting university

demands may leave them financially
unable to develop and market the
product.

The insurance that universities re-
quire can kill a company before it gets

going. Because many high-tech fiélds |
| have no track record on which insur-
are the high-risk arenas of medical | ance companies can base risk esti- |

- mates, insurance rates ean be exor-

bitant-—as much as $30,000 for $400,000
of protection.
Businesses also must sometimes deal

through a middleman rather than di-

rectly with the school. For example,

University Patents Inc. of Westport,

liability suits and ease the commercial-
ization of research by putting a time
limit on claims and by eliminating licen-
sors from liability, except in ¢ases of

- clear negligence. But this year’s jug-
gling of congressional committees
- dimmed that prospect: The chairman of

the Committee on Commerce, Science,

" and Transportation is U.8, Senator Er-

nest Hollings, an outspoken advocate of
trial attorneys. Few expect the present
Congress to change the law.

In the meantime, the small firms that

- have hit snags because of universities’
fear of litigation are trying to find their
. own solutions. Says MedSentry's Sue
- Browne: “We are seeking to be bought

out, hop'mg'that a larger company can

| afford the insurance we need to contin-

ue doing business.” : [ ]

Am:e Simon Moﬁ'at is afreedaﬂce umter
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PeETE V. DOMEN!ICI
NEW MEXICO

Mmfeb SDtates -déenate

WASHINGTON, D. C.

3 December, 1987

Norm Latker

Director, QOffice of Federal Technology Management
U.S. Department of Commerce

Washington, D,C, 20230

Dear Norm,

- I would like to take this. opportunity to wish you. success in
your new venture and to thank you for all your assistance while
vou- have been Director of the Office of Federal Technology

'~ Management at the Department of Commerce,

I know we share a lot of common goals for the
commercialization of U,S, scientific and technical. achlevements.
It is only through the.combined efforts of all of us, whether we
represent government, universities, or private industry, that we
can meet the international challenge to compete effectively 1n
product development. I appreciate the contribution you
personally, have provided to this goal. :

Good luck in all your future endeavors.

Unifed States Senator

PVD/fkf
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TIM KELLY

THE UNIVERSITY OF UTAH NURTURES STARTUPS MAKING ARTIFICIAL HEARTS, ARMS, AND EARS

] £ there really were a Bionie Man, he
 prebably would live in Salt Lake
City. There he'd have ready access to
an artificial heart as well as a broad
range of spare parts, from prosthetic
arms to artificial ears. In the past few
years some 20 biomedical startups have
set up shop in the shadow of Utah's
Wasatch Mountains. The area is so
awash with high-tech medical companies
that locals have dubbed it Bionic Valley.

Just as major universities helped
spawn the companies in California’s Sili-

128, the University -of . Utah is.the driv-
ing force in Bionic Valley. But unlike
Stanford University in the early days of

its research. The school is setting up an
office of technology transfer to expedite
what it calls “academic capitalism.”

‘MiNI-CAMELOT This push would not

director of the school’s Institute for Bio-
medical Engineering and Division of Ar-
tificial Organs. For nearly two decades,

con Valley and along Boston’s: Route

Silicon Valley, Utah takes an equity posi- <
tion in the companies that commercialize -

have gotten so far were it not for Wil
lem J. Kolff, who retired in February as.

vented the first suceessful kidney-dialy-
sis machine, has led the way in marrying
medicine and engineering at Utah. He
was lured to the university in 1967 by
then-President James C. Fletcher, who is
about to begin his second stint as head

of the National Aeronautics & Space Ad-
ministration. It was Fletcher’s goal to|
build the school, the oldest university
west of the Missouri River, into a major

research center.
Kolff complied by turning it into a

‘eenter for biomedical engineering, He

created “a mini-Camelot,” says Stephen
C. Jacobsen; director of the university’'s

Center for Engineering Design. Kolff at-

tracted a number of outstanding gradu-
ate students—not the least of them Rob-

ert K. Jarvik, who developed the first

mechanical heart to be implanted in a
human. As Jarvik remembers, Kolff was
more interested in Jarvik’s Volvo—they
each drove one—than in his undergradu-
até credentials. In 1971, Kolff hired Jar-
vik, who is now an assistant professor of
surgery, at $100 a week and asked him
to design an artificial heart.

More important, Kolff saw the need
for early commercialization of the tech-

nology that he and his students were
developing. After several of his ideas
were rebuffed by large companies, Kolff
realized that the best way to go commer-
cial was to spin off small companies. In
1974, after failing to interest prosthetics
riakers in an artificial arm developed by
Jacobsen, Kolif helped Jacobsen set up a
company called Motion Control Inc. Its
“Utah arm” was the first to be activated
by electrodes attached to an amputee’s
remnant muscles. Unlike others avail-
able at the time, it was capable of
smooth, natural motion, - )
PAINLESS INJECTIONS. Since then, Motion | .-
Control has sold some 250 arms, costing |
up to $30,000 each. It also manufactures
an implantable insulin-delivery -system
for diabetics, and it is beginning to mar-
ket a drug-delivery system that injects
drugs through the skin without a needle,
The device, called Phoresor, is a 3-in.-sq.
plastic pateh with a pocket the size of a
guarter for liquid medieation. An electri-
cal current from a small battery pack
runs through the medication, creating a
positive charge. Because skin is nega- |’
tively charged, the current pushes the

the Dutch-born Kolff; who in 1945 in-

JACOBSEN: THE UNIVERSITY HELPED HIM MARKET HIS (UTAH ARM' P

" UTAW'S BIOM

drug through the pores, The process is

T BT me A AN T e iy, e e

EDICAL STARTUPS

i Company . Date founded . Biomedical activities ~
'_-l' BUNNELL . - 1980 ‘Manufactures a respirator
. i L engineered for infants.
DESERET - 1983 Biomedical engineering and
RESEARCH INC. ., tesling, including cardiac
S . _research. Will soon producea
. hearing-aid circuit that amplifies
_ selected sounds. - i
' LIFEEXTENDERS - 1983 - Developing an artificial bladder
. CORP, ;- SRR " and an artificial sphincter. -
MOTION 1974 . Makesthe “Utaharm” '

CONTROL INC.

" ‘prosthesisaswellasa ;-

. controiled-delivery abdominal . .
" “implant that administers insufin,
. "and an electronic systemio ' .
.. 7 deliver drugs through the skin, 1

Ry

' SYMBION IRC.

fanufactures an artificial heart
<. and an arfificial ear. .-~ -

LIRS

VASCULAR

: - 1983
L. INTERHATIORALING 5 - 3

. _Ma}_kgs:syr_itheﬁé blood vessels.

DATA:BW ™ | - {_
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PORTER/SALY LAKE TRIBUNE

OI.FF: A FORCE BEHIND THE JARVIK HEART

peinless and takes about 20 minutes to
complete, -

Phoresor is a]ready bemg used to de-
Liver such drugs as cortisone, which re-
duces inflammation in joints and tissue,
and the product may also be important
for treating acne and skin cancer; This
year the privately held company expects
revenues of about $2.2 million, and Pres-
ident Thomas A. Wiita believes the new
drug-delivery system may push sales to
$50 million in five years.

Kolff's best-known spinoff is Symbion
Inc., which he formed with Jarvik in
19‘76 to make artificial hearts. “Heart
doctors and other research labs wanted
to buy them, and it's against the rules
for a university to market them,” ex-
plains Donald B. Olsen, an early Sym-
bion investor who heads the university’s
Institute for Biomedical Engineering,
HELPING THE DEAF, Symbion still has ex-
tremely close ties to the university. In
fact, it rents space in the building where
the university conducts research on arti-
ficial hearts. So far, 12 of Symbion’s Jar-
vik-7 hearts have been implanted in hu-
mans, seven of them as a “bridge to
transplant” in patients waiting for heart
donors. The company, which lost §$2.9
million last year on sales of $4.3 million,
is- also working on a partial artificial
heart to assist the hearts of patients
recovering from heart surgery. And it
recently began marketing a device that
restores some hearing to the profoundly
deaf. Called a cochlear implant, it relays
sound to the brain through electrodes
implanted in the patient's inner ear.

Other startups are at work on a broad
range of spare parts, including artzﬁc:la!
blood vessels, heart valves, and even urt
nary sphincters and falloplan tubes (ta-
ble). State officials hope the influx of
new companies continues, because these
startups are providing jobs at a time

when employment in agriculture and
mining is declining. Bionic Valley also
has the tacit approval of the Church of
Jesus Christ of Latter-day Saints, whose
members make up 70% of Utah's popula-
tion. The church not only applauds the
new jobs but also has traditionally en-
couraged entreprenenrship.

The University of Utah licenses the
technology developed in its Jaboratories
in return for royalties of 1% to 4% of
gross sales in the startups. In addition,
the school takes up to 10% equity in the
companies. “If somebody’s going to
make $10 million, I want our million,”
says James J. Brophy, the school's vice-
president for research. He is determined
not to repeat a mistake made in 1968,
when the university licensed computer
technology fo a professor who started
Evans & Sutherland Computer Corp.
Last year the computer-graphics compa-
ny reported sales of $80 million, but the
university never got a penny from its
licenses, Tts technology became obsolete,
so it was not used when the company
brought its product to market.

A PENNY A SHARE. The relationship with
more recent startups-is already enrich-
ing the university. So far it has accumu-
lated stock in the ventures valued at §2
million—and Brophy estimates that the
value of these shares will multiply ten-
fold in 10 years, The stock is held by a
university foundation that receives divi-
dends and royalties—some $100,000 last
year. Several professors are doing quite

1-well, too. Jarvik’s stock in Symbion, for

instance, is worth $550,000. Olson, who
thought he was throwing away $100

when he purchased Symbion at lc a .

share a decade ago, gave some of the
stock to his children. Three of them used
it to cover college expenses; two more
sold it for downpayments on houses.

Not everyone on the campus is com-

fortable with dcademic capitalism, how-
ever. Faculty members with corporate
interests could face confliets of interest,
says Raymond L. White, eo-chairman of
the Human Genetics Dept. He also wor-
ries that graduate students could “be-
come low-paid lackeys of the company.
The student has the pleasure of seeing
his work become public domain, but the
faculty member has the pleasure of tak-
ing it to the bank.”

3till, Olsen and others are confident

-that academla and the profit motive are

compatible. Motion Control’'s Wiita main-

- tains that the lure of Bionic Valley to

researchers is not money but the oppor-
tunity to conduct cutting-edge research
and see their “ideas have a chance to try
their wings.” Researchers at the univer-
sity say they have so many good biomed-
ical ideas waiting to take flight that Bi
enic Valley will be Utah’s hottest
growth industry for years to come.

By Sandra D. Atchison in Salt Loke City
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HOW MUCH MONEY
1S YOUR
'LIFE WORTH?

A lot of people are offended by the question, but it actually seems to be answerable, and some
perfectly serious people in Washmgton are delivering answers these days. Their answers make
more sense than the big numbers some juries have been serving up. W by Danzel Seligman

| THE LITIGATION set loose
by that massive gas leak at
Union Carbide’s Bhopal- plant
in 1984 has produced many ar-
guments about the facts and
the law, but on one critical de-
tail the parties seem. in total
agreement. They agree that lives are cheap-
er in India than in the United States. The
plaintiffs, many of them relatives of the 2,000
or so who died at Bhopal, want the case tried
in the U.S., where jury awards for “‘wrongful
death” run to six or seven figures, some-
times even eight. Union Carbide wants a triat
in India, where several hundred dollars per
death would be typical.

The spectacle of jurors placing dollar
values on human lives is by now utterly fa-
miliar to American business. Still, a pre-
sumption remains that such valuations are
special events. The jury is generating those
numbers because something has gone trag-
ically wrong: products have been ruled
defective, or an aircraft has crashed, or
something about the workplace turns out to
cause cancer. What business is not yet
used to, but what are surely coming, are
valuations performed by executives them-
selves and in many industries by govern-
ment regulators.

A natural first thought about such valua-
tions is that they are repellent if not absurd,
and that it's a kind of putdown of the human
experience to even imply that you can cap-
ture it in monetary terms. A plausible second
thought would be that in many contexts the
valuations are inescapable. After all, some-
one has to decide whether it's worthwhile to
invest in expensive medical technology, or to
spend heavily on highway designs that prom-

KIM STER F—BLACK STAR

Qbviously not very risk-averse, ironworkers implicitly put a below-average value on life.
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workers . . . who perceive their jobs as haz-
.ardous and their industry’s . . . injury rate . ..
There is a strong element of rationality in the
underlying risk judgments.”

The first labor-market studies produced
life values not much different from those
generated in other ways. A National Bureau
of Economic Research study by Richard Tha-
ler and Sherwin Rosen, published in 1975,
concentrated on workers in very high-risk
jobs and derived values that come to around
$650,000 in today's prices. However, that
figure may have been held down by the na-
ture of the sample; people who have elected
to do especially dangerous work presumably

cannot be thought of as typical when it

comes to trading off risk and reward. In any
case, Viscusi and other scholars found that
when they looked at more representative
groups of workers, they got much higher life
values. In general, the labor-market studies
driving policy in Washington today are esti-
mating the values at around $3 million.

Although now solidly entrenched in nu-
merous federal bureaucracies, the practice of
valuing lives is still a source of unhappiness
in some of them. “I don't like to make a judg-
ment based on putting a value on some-
hody’s life,” says Patrick Tyson, the acting
- assistant secretary of OSHA. “Ijust find that
repugnant. We only do it because the execu-
tive order tells us to.”

As Tyson's tag line indicates, Ronald Rea-
gan has applied pressure for systematic life
valuation. That may sound a bit counter-
intuitive, but in fact it is entirely logical for a
conservative administration to be exerting
such pressures. Valuing lives is something
you are driven to do by cost-benefit analysis.
And conservatives in Washington tend to
like cost-benefit analysis: they figure, cor-
rectly, that it gives them some leverage in
. resisting expensive govetnment programs.
When those programs are concerned with
saving lives—as many are in OSHA, the En-
vironmental Protection Agency, the Federal
Aviation Administration, the Department of
Health and Human Services, the Consumer

Product Safety Commission, and else-
where—you need to have some thoughts
_about the value of the lives being saved be-
fore deciding whether the programs are cost
effective, '

Under the Carter Administration, agencies
in the executive branch were instructed by
Executive Order 12044 to do cost-benefit
analysis in considering new programs. How-
ever, 12044 was an essentially toothless ti-
ger since it didn’t specify what was supposed
to happen after the analysis. The Reagan Ad-
ministration replaced it with Executive Or-
der 12291, which decisively changed mat-
ters. The order said that no program could

go ahead unless benéﬁts exceeded costs. (An

exception was provided for some Jaws that

prohibit cost-benefit analysis.) Second,

12291 said that the Office of Management -

and Budget had to review the agency’s num-
bers before the program was approved. In
practice, OMB has often told federal regula-
tors that it doesn't like their analyses and
sent them back for more work,

Under present arrangements, OMB still

lets each agency develop its own life valua--

tions, and a fair amount of disparity exists.

A fair amount of disparity
exists in life valuations.
OSHA assumes $2 million

“to $5 million, EPA

$1 million to $7,500,000.

‘The FAA uses a relatively
low $650,000 or so.

.
OSHA proposals generally assume a range of
$2 million to $5 million. EPA has a wider
range: $1 million to $7,500,000. The FAA has
used a relatively low $650,000 or so.

To some extent these discrepancies can
be justified. You could argue—and North-
western's Viscusi is among those who have
done so-—that different kinds of people, with
different priorities and risk preferences, are
being protected by all those federal agencies,
and so it would be senseless to impose a sin-
gle number on all of them. Still, some OMB
officials worry that the disparate life values
reflect a certain amount of sloppiness, “Ult-
mately,” says Robert Bedell, who runs
OMB's regulatory-affairs office, “‘we will
evolve a more uniform way of evaluating
benefits and risks and also come up with 2
much tighter range than now exists between
agencies and even within agencies.”

An intriguing political argument now rag-
ing around life valuation in Washington has
to do with programs designed to save future
lives—for example, environmental and occu-
pational health programs meant to fight
slow-developing diseases. Point at issue: in
calculating the benefits of saving a $3-million
life 30 years from now, do you have to dis-
count that future value? Some congressional
liberals, led by the formidable John Dingell of
Michigan (he heads the House Subcomumit-
tee on Oversight and Investigations), have
been crusading against the discounting of
benefits, arguing that it results in absurdly
low present values and always leaves you
with a case for just doing nothing. At a 10%
discount rate, for example, $3 million in 30

years is worth only $172,000 today—a bene-
fit that seems paltry in relation to the imme-
diate costs required of some programs.

The alternative view, which OMR insists
on, is that discounting is inescapable and that
the laws of financial economics do not
change because your future payoff comes in
the form of a life saved rather than a bond
that has matured. Portney of Resources for
the Future is among the many economists
firmly supporting OMB in the argument. He
observes that even aside from the arithmetic
of discounting, we should prefer to save lives
today rather than in the future. “The life
we're thinking of saving in the future may be
saved in other ways, as we come up with
new lifesaving techniques,” he argues.

In their role as “regulatees,” private-sec-
tor managers have already had some expo-
sure to Washington's ideas about valuing
lives. In their role as defendants—against
product-liability suits, accident suits, work-
place safety suits, and more—they have
been exposed to juries’ ideas about the
worth of a human life. Thus far the two roles
seem unrelated. But in the long run, it seems
clear, jury awards will be affected by the gov-
ernment’s deepening involvement in life val-
uation. Which ought to mean an end to some
of the more extravagant awards, although it
would not necessatily mean lower awards
overall, The scholarly studies make it clear
that, when all is said and done, Americans do
value life highly.

HE NOTION that life values are spe-

cific to particular societies, and that

willingness to pay varies considerably

from one to another, is obviously hard,
for alot of people to accept. The issue s now
very much onstage in the arguments about
Bhopal. A brief filed on behalf of the plaintiffs
by the National Council of Churches and oth-
er groups expresses indignation at the idea
that lives might be valued differently in the
U.S. and India. “A double legal standard for
the value of a human life is . . . morally unac-
ceptable,” says the hrief. But the logic of
willingness to pay is that a single standard
makes no sense.

In the long run the work being done on the
value of a human life will bear on a broad
range of management decisions, cbviously
including some of the toughest ones. The
work’s greatest value may be in the guide-
lines it can offer managers obliged to wrestle
with vexatious questions about, say, how
much they should spend to make products
and the workplace safer. In a world where
some -level of risk is inevitable, but some
higher level of risk is unacceptable, the stud-
ies are pointing to the level that Americans
view as reasonable. [F |
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IBM-compatible computers

They’re often considerably
less expenswe than the IBM—PC

166

Leading Edge Model D

f you do professional work at

home, work that requires large

amounts of typing, filing, or

financial analysis, you need a
computer with a large memory and at
least two disk drives. For many buyers,
the choice of a professional computer for
home boils down to an IBM-PCor a com-
puter compatible with it, simply because
they use IBM-compatible programs and
data files at the office,

If you're in that situation, an IBM-com-
patible usually makes mdre economic
sense than the IBM-PC does. IBM-brand
equipment tends to be expensive. An

IBM-PC configured with two disk drives, -
©.256K of memory, and a monochrome

monitor would cost about $2100 at dis-
count. A pumber of compatibles are
available for $600 to $700 less than that,
often with useful software and extra ports
that would further increase the cost of the
IBM-PC.

Last October we reported on six IBM-
compatible computers (the Compag Port-
able, the Kaypro 16, the Panasonic Sr.

-Partner, the Sanyo MBC-775, the Tandy

1000, and the Leading Edge Model D).

We recommended the Leading Edge
Model D for four reasons, It had the most
versatile display, the best keyboard, the

most available expansion slots, and an .

attractive price ($1495 list). Since then,
Leading Edge has added a very good
word—processing program at no increase
in price, making what we then con51dered
a Best Buy a still better buy.

This month we report on three more
IBM-compatibles, all desktop models: The
Epson Equity I, the Zenith Z-148, and the
Kaypm PC.

 User memory _ _
" Computer memory has been likened to-

hookshelf space: You can never have too
much, These days, 256K of temporary
memory is routine for IBM-PCs and com-
patibles, You need that much to use such
popular programs as Lotus 1-2-3—a com-

" bined spread.sheet, graphing, and filing

program—or to work convem'ently with

. the large word-processing programs

available for the IBM family.

Our Zenith Z-148, Epson Equity I and
Kaypro PC all came with 256K of mem-
ory, like the compatibles we tested last

fall. The Kaypro and the Zenith can be-

expanded to 640K by having a dealer add
memory chips to their “motherboard,”
The cost of these expanded memories is
only about $200 or so, an unheard-of bar-
gain by the standards prevailing only a
few yearsago. The Epson can go to 512K
by. using a special Epson memory-expan-
sicn slot or to 640K by using one of its

. IBM-type expansion slots.

Bundled programs

A number of IBM-compaubles bundle
programs for word processing, spread
sheets, and other applications into the
price. IBM typically bundles nothing with

" the PC: Even the operatmg-system dlsk is

an extra-cost “option.”

H the free software is close to what you
need it can make the price of the package
very attractive, since the better programs
typically cost $200 to $400 apiece when

CONSUMER REPORTS .. MARCH 1986
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bought separately. But as often as not the
bundled programs are not all one could
hope for,

The three machines in this group all
came with an MS-DOS operating-system
disk. The Epson and the Kaypro came
with a version of the Microsoft BASIC
programming language as well, Only the
Kaypro bundled in any applications pro~
grams. Those included a full-featured
word processor, WordStar, a desk-acces-
sory program called Kdesk, and Kaypro's
telecommunications program, Miie.
WordStaris a widely used and very versa-
tile program, if not among the easiest
word processors to learn and use,

The Leading Edge Model D now comes
bundled with Leading Edge's aptly named
Leading Edge Word Processor, in addi-
tion to MS-DOS and BASIC, It is, like
WordStar, a full-featured program,
though it is less formidable than that old
workhorse. There is a tutorial disk
included to help you get started,

The look you like

Technically, an IBM-PC comes without
any provision for displaying things on the
screen. Instead, IBM offers display
choices on extra-cost, plug-in circuit
boards.

The Monochrome Display and Printer
Adapter board ($250) displays sharp
monochrome text, but not color or graph-
ics, That's fine for word processing, but it
leaves you in the lurch if you want to draw
bar graphs or play games, To do those
things, IBM tilts you toward the Color/
Graphics Moniter Adapter baard ($244).
It displays both text and graphics, in color
if desired, But art comes at the expense of
clarity: Text and pictures displayed using
the graphics board are only medium-reso-
lution, which' means that they have a
rather dotty appearance. You could buy
both boards, but that forces .you to buy
two monitors as well—a monochrome
monitor for sharp text, a color monitor for
graphics and games,

Enter the aftermarket. You can buy an
IBM-PC (or some compatibles) with nei-
ther board and add a third-party combina-
tion bhoard. Several are on the market.
One we have looked at is the $499 Hercu-
les, which provides high-resolution text
and high-resolution graphics—better
than the medium-resolution graphics pro-
duced by IBM's color/graphics board,
That way, you can display graphics, albeit
in monochrome, on' a high-resolution
monochrome monitor. (Not all programs
can be set up to recognize the Hercules—
check before buying a program.)

We also tried an aftermarket board
called STB Chauffeur ($395). It com-
bines high-resolution text with medium-
resolution graphics—rather like buying
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both IBM boards. Yt:)u can access either
mode from the keyboard, and any pro-

. gram usable on the PC will recognize the

board, without special instructions being
programmed in.

In a sense, IBM jumped into its own
aftermarket by introducing its Enhanced
Graphics Adapter board ($524). That
board presumably provides high-resolu-
tion color graphics and text, but requires
both a high-priced color monitor and pro-
grams written specially for it.

IBM-compatibles take a variety of
approaches to these display choices. The
Zenith Z-148 is essentially a medium-
resolution computer. It comes with cir-
cuitry that emulates the IBM Color/
Graphics Monitor Adapter and is set up
to drive Zenith monochrome monitors.
(According to Zenith, other brands of
monochrome monitor may require modifi-
cations to the display circuit board.}

The Kaypro PC comes with a high-
resolution monochrome monitor driven by
a- combination graphics and text board.
Text display was excellent. However, the
Kayprois not equipped to display graphics
on the monitor included with the machine.
You'd need a second monitor {a composite
or an RGB color menitor), and you'd get
only medium resolution, If you want some
other video option, such as the Hercules
board, check with your dealer about sub-
stituting it. .

The Epson Eguily I puts you in the
same boat that the IBM-PC does, It is
nominally sold without. any display cir-
cuitry. Our sample came bundled with an
optional Epson Color Video board ($149)
that emulates the IBM Color/Graphics
Monitor Adapter board, delivering
medium-resolution graphics and text. For
sharp text you would need to substitute or
add a monochrome board such as the
Epsan Monochrome ($129) or one of the

.- aftermarket devices, such as the Hercu-

les, STB Chauffeur, or the like. The
Equity Iis sold without a monitor, since
you would match your choice of monitor
to the display circuitry you want, just as
with the IBM-PC,

How compatible?

One of the great appeals of the IBM-PC
and its clones is the huge library of soft-
ware, particularly business programs,
that already exists for them. However, no
one actually uses more than a handful of
programs. Three good ones—for word
processing, filing, and spread sheets—are
enough to run a small business, and one or
two such “productivity” programs may be
all that’s actually necessary in an office at
home, The significance of the library of
IBM programs is as a barometer of inter-
est in the machine. Presumably, as new
programs evolve, they will be directed

Leading Edge Model

Four score and s
forth on this continent
‘and dedicated to-the pr
equal.

Now we are engaged

e i

- Fomr score and
forth on this conlinen
and dedicated to the pr

Kagpfo PC

""Four score and seven
forth on this continent alf
and dedicated to the pro
equal. :

Now we are engaged i
whether that Mation, or a
dedicated can long endure
hattlefield of that war.

[ERE A
vy  ns

Some word-processing programs can
produce such graphics devices as
holdface or italic text, but not all
displays reproduce them equally well. -
From top to boitom: The Leading Edge
Model D, the Epson Equity |, the Kaypro
PC, and the Zenith Z-148. {The Epson is
shown using a Zenith monitor with a
medivm-resclution display card. The
Kaypro’s high-resolution text hoard
doesn't display graphics.)
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lengthy discussion. The company- ha :
~ done so despite our protests and”
- despite careful explanations of our no:
. commercialization policy.” o

_ers Union, Commercial enterpnses
" that adapt our reports to their pur-"
poses compromise our reputation for :

.. fers to stand apart from the commer
*".cial world on which'we comment;

first at the legions of IBM owners. If vou
buy an IBM-compatible, you want reason-
able certainty that it can run present and
future programs without a hitch,
To test for compatibility, we ran each
computer with IBM versions of popular
" applications programs and games. Our
library included two word processors,
Microsoft Word Version 2and WordStar;
two good spread sheets, Lotus 1-2-3 and
SuperCaic 3; the heavyweight database
manager, dBase IIT; an outlining program
called Thinktank; a touch-typing drill
called Mastertype; two versions of the
simulation game Flight Simulator; and a
home accounting program called Manag-
ing Your Money. All ran without prob-
lems, but Microsoft Word Version 2
required a “patch” program from Leading
Edge to get it started on the Leading
Edge Model D.

Disk drives

Two disk drives have become the stan-
dard for serious computer applications,
Floppy disks are used to store both the
programs and the data—work records—
created with those programs. Without
two drives, you have to swap the program
and data disks in and out to manipulate the
large quantities of information used by
heavyweight productivity programs and
big data files. = .

We bought each compatlble equipped
with two 360K-capacity floppy disk
drives—the same capacity as the JBM-PC
drives. All the drives worked well. The
Epson’s drives were quietest.

Keyboards

Key placement on the IBM-PC has
irked many people, particularly those who
were used to the superior layout of the
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" merely readers of CONSUMER REPORTS

the ethics of a company’s advertising
-policies in any purchasing decision
-you make. You may alsc wish to
express yourself directly to:
" Leading Edge Hardware
- Products Inc.

The information and opinions we .
* publish are for the exclusive use'of ="
our readers and members of Consur'n— '

. impartiality. Consumers Union pre--....
* President: Michael Shane
< Product: Leading Edge

. that's why we accept fio advertlsmg ' Model'D personal computer

S Interested in the Leadmg Edge

of our matenal for promotlonal pur--
Mariy of you, we know, are not

but partlsans of Consumers Union,
You may therefore wish to consider

21 Highland Circle
Needham, Mass, 02194

IBM Selectric typewriter, On the PC, the
Return and Shift keys are the same size as
other keys, and they're marked with
arrows instead of words—a design that
can lead to errors. It's easy to hit the
Alternate or Control keys on the left,
rather than the Shift. The cursor-control
keys share space with numerals on the
numeric keypad. That’s an inconvenience
when entering numbers on a spread
sheet, since you must “shift up” to enter
numbers, then “shift down’ to move the
cursor to another cell,

Some manufacturers sell keyboards
that avoid some or all the PC keyboard's
shortcomings, but many compatibles copy
the IBM right down to its last defect.

The three computers in this group
redress some of the PC’s keyboard prob-
lems. All threé¢ have placed the left Shift
key where you intuitively look for it. They
ail use an oversized Return key, labeled as
such.

In this group, the Zenith walks the
extra mile. It has lights on its “Caps
Lock” and “Numeral Lock’ keys. It has a
{arge, labeled Backspace key, and a sepa-
rate Enter key in the numeric keypad
area,

The Kaypro has lights just above the
keyboard for Capital-, Number-, and
Scroll-lock. But Kaypre also has an extra
key, a Reset key, that could cause more
trouble than it’s worth, Resetting a com-
puter is the same as turning it off and on,
When you do so, everything in the com-
puter’s memory is lost for all practical
purposes unless you've saved it on a disk
beforehand. With the IBM-PC and most
compatibles, you must hit three keys to
reset. The Kaypro’s Reset reduces that to
two keys, making the disaster of an acci-
dental Reset much easier.

The Epson and Zenith have the best
keyboard feel, about on a par with the best
compatibles we've tried. The Kaypro is
less crisp, rather similar to the Compag.

Ports and expansion slots

Peripheral equipment such as printers, -
modems, and sometimes disk drives. and
monitors must be connected to the com-
puter through what are called ports. One
of the great attractions of the Apple II,
later adopted by the IBM-PC, was the
ability to add extra ports to the comnputer,
Inside the central processing unit are
slots—empty sockets—that can accom-
modate the accessory circuit boards
needed for peripherals or more memory.

The Zenith has no expansion slots as
such, but may be expanded with a “daugh-
ter board” ($149), which will give.it one
slot; that slot could be used to add a high-
resolution monochrome board. The
Epson has three standard, long expansion
slots, but one of them is used by the dis-
play card. The Kaypro has six long slots,
of which three are available; it also has
three short slots.

All three provide a standard Centronics
parallel port for running a parallel printer,
and an RS5-232 serial port for running a
serial printer or modem. The Zenith hasa
front-panel switch to increase its clock
frequency to eight megahertz, which can
speed up processor operations by about
30 percent; that's a nice feature.

Recommendations

The easiest professional computer to
learn and use is the Apple Macintosh. We
recommend it to those willing to pay a
premium price for the pleasure of doing
serious . computing with a minimum of
study or help. Equipped for serious work,
with two disk drives and 512K of memory,
the Macintosh costs about $2300 at dis-
count, a price that includes a good word-
processing program. The main problem
with the Macintosh, aside from the rela-
tively high price, is that it is incompatible
with the JBM-PC and its peripherals.

Among the nine IBM-compatibles
we've tested, our favorite remains the
Leading Edge Model D. In price and dis-

Other reports to read

If you're in the market for a profes-
sional computer to use at home, we
suggest you also look at the following
recent reports:

The Apple Macintosh................... January 1985
Computer printers ... ....June 1985
Computer MORTOLS...........cocceervenererens July 1985
if nof IBM, what? _.... ... August 1985
Which software? .................... Seplember 1985

1BM-compatible computers.......... October 1985
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play ability, it’s streets ahead. The system -
comes with circuitry that emulates the
Hercules graphics card, a $500 option for
the other machines, It also comes with a
good-quality moncchrome monitor and a
fine word processor. It often sells for
about $1000 less than a similarly
equipped {BM-PC.,

As we note in the box opposite, how-
ever, Leading Edge is among a handful of
sellers that insist on using selected quotes

from CONSUMER REPORTS in their advertis-
ing. Some readers may consider this
insistence on taking commercial advan-
tage of our good name reason enough to

. look elsewhere.

A good place to look would be the
Epson Equity L It doesn't take up much
room, has a couplé of full-sized expansion
slots available for later upgrades, and has
notably quiet disk drives, Its fist price of
$1424 doesn’t include a monitor, how-

ever, Figure another $150 for a good
monechrome monitor.

The Zenith Z-148 performed very well,
But since it lacks expansion slots, it can’t
readily be adapted to produce sharp text
unless you buy a $149 daughter board.
The Kaypro PChad many expansion slots
and came with' a good-quality mono-
chrome monitor, as well as a software
burdle. It was rather a bulky unit, though
and had a noisy exhaust fan.

leM‘ compatibl

Listed alphabencally. Pnces are for system w1th 256K of user " hardware and software components shown Pnces for Epson-
memory, two disk dnves w:th 360K capaaty, .and- other L and Zenith do not include monitor (about $150)
Computer : _-.Eps_on _l:'qmtyl o Kaypro Pc L f_, S _l._eadmg Edge Mode_l._n Zemth 2-148
Tyge .= R .\'a-p‘let'j(‘a d_asktop- - 3-piece de_skt_oq 3-piece desktop - E _3-p_|ec_e desktop ‘
Dimensians, HxWxD . . R o R g
" System m,n 53I4x14‘lzx1ﬁtn ! 5%)(19%:(1?‘[2 In n §5axi4x172in. A 15Yax18' 2 in.
Keyboard 2x18‘lzx7 2T o 2YetOxTYe o193/ =
U Monitor - '_- _1 R 11jzx12°/4x1311£'5‘" 111 2Yax13
User memory- ' --'_'ZESK CET 256K ST AR LT 266K o
Expandable to o aBt2K (Epson slot) e :640K (on existlng card),’ . '640K fon momerboard]
A R BM0K: (IBM sloy). _ D . . .
List price . . $1444;(cclor version). . .- R -
R -$1424 {monochigme versmn) $1595 - $1495
included software MS-DOS . T -MS-DOS - 'MS-DOS
: . . BASIC™ BASIC . BASIC s
k Word processing = —. - WordStar [ " Leading Edgo W.P. . i
Desk accessory =  Kdesk e C
Communications L= : Mita - - R R
! Monitor - " Netincluded - 1-n. TIL o it4n TIL
Loy CE A - monochrome mcluded R monochrome lncluded
Display prevision . o
High-resolution text v (manochrome) . - v
Color/graphics . 1 {color) - N N v
Hercules emulation Not included Notincluded . - -
Text legibility .- & (moriochrome) XN ' &
O icolon- ' :
i{eyboard . :
Number of keys 83 84 k)
Keyboard feel & O )
Convenience & @ K]
Connecters o o
Parallel printer v v e
RS-232 Serial L v v
TTL monochrome monitor +(monochrome) - v L
. Composite videe monitor - v~ (color) o e
RGB monitor 1~ (color) 7R R
1BM-type expansion slots i v e T G
. Lonmg - 3 (1.needed for display) - .~ 6.(3 are occuple
“ “Short - —. o o
Proprietary expansion o : s
connectors - 1 Epson slot - s
Hardware reset v v %4
Documentation & & &
Warranty - 1yr. 90 day 15 mo.
0) with Mailmerge and spelling checker, - @ Needs daughter board and display board.




‘When Bureauctacies

By Mary Hatwood Futrell, President n@a National Education Algsociatio_n

The bell rings.” The class entets—25 students; a
kaleidoscope of personalities, all unique, each a
bundle of idiosyncracies, different strengths, differ-
ent attitudes and- aptitudes,. differenc. peeds.

You begin the day's ‘lesson—and a day- Iong
dialogue with youtself: Am I moving too quickly
for Jonathan? Too slowly for Janice? Does Danie
need some remedial work?. Would ‘tougher home)
work assignments catch Alan's attention? Ot is it
time to ease up? Would Anna flourish in an
Advanced: Placement course?

For America’s teachers, these are the sorts of
questions that never stop. But there's '
tmn th ociety need to ask;
y to have thc answers to the. dally questlons
very teacher faces?

I,

The obvious answer is, of cousse, the teacher—
thc person on the scene, in the classroom, in zozch.

fly convinced that, in this casethe-cbvitus
answer is also the right answer. Teachers have the
experience, the insight, the training to know what
works in the classroom—and when.-. -

Unfortunately, our contemporary school systems
scldom_tecognize this obvious. truth. One. of the
batfling ironies of modem times 15, in fact, the
extent to which control over classtoom decisions has
been wieliched from the hands of ~teachers and’
f -~ Teaching mecthods TNatcrials, assess- -
ment” tools, %Eﬁnary codes, and even entire

curricula are frequently dictated by officials sitting

in district offices comfortably at a distance from the
ctassTO0M _and 113 challenges. Decisions diop down

m principals lose autono-
my. Learning is the -casualty. Jonathan and his
classmates -ate the victims.

The result: a tyranny of inefficiency that’s been
noted—and denounced--by vittually every major
education reform report over the last two years. Ted
Sizer, for instance, charges that ‘‘hierarchical bu-
reaucracy’’ is ‘‘paralyzing Ametican education.’’
And when, in the concluding chapter of Horace's

o

T

NEA @ 1201 Sixteenth Street, N. W,

o &

/-

Compromise, Stzet. lists five impcrétivcs for better |

schools, his primaty recommendation is that we

‘allow’ tcachers and prmc:pals to adapt thcn' schools”’
10 the. _
eir pamcular students .T/M deceﬁtra!ﬁatzbn oN\i!

substantial authority to t/.ae persons closest: to the

———r——

students 15 essental.

‘board.”’ They'te rebels—with a cause.
" cause is an instructional program and school climate

Ernest Boyer echoes Sizer s view:’ Hcavy‘ doses'o

cising their best protessional judgment on matters
that should be decided at the school building level.

Boyer and Sizer’s critiques teflect more than a
decade of fesearch on effective schools. Derrick A.
Bell, dean of the Univetsity of Oregon Law School,
succinctly summarized this research’ when he ob-
served that teachers at effective schools are ‘‘maver-
icks,”” They become forces for educational excel-
lence precisely because they—like their principals—
are ‘‘willing to give priotity to a vision of education
even over policy decisions coming from a central
And the

tailored to the needs of students—no? to the de-
mands of bureaucrats.
Surely teachers and principals should not havc 0]

tisk insubordination in order to advance the cause

of educational excellence. And the change that
would render such rebellion unnccessary is in no’
way radical. Returning decision-making power to
the local school is, in fact, consonant with the.

prescription for success put forth in Thomas Peters |
and Robert Waterman's In Search of Excellence:

Lessons from America’s Best Run Compantes.
Ametica's corporate leaders are leatning the db-
tralization lesson that management analysts like
etets and Waterman strive to teach. They're begin-
ing to understand that common sense demands
treating employees as adules deserving of respect
and capable of making intelligent judgments.

It’s time centralized school district bureaucracies
earned that lesson, too.

ashington, D.C. 20036 ® (202) 8227200
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{ merchandiser.
Other projects include tne sale and
leaseback of the.compapy's Greenwich |
(Conn.) headguarters and further redue- |
tions of jte vast timberiands. American ,
Can is also Hkely w concentrate on bev- !
erage cans and shut its other can plants.

¥ hen he was younger, Gerald

Tsai Jr. tore down and rebuilt

i five homes. “I liked to see the
two- b\ -fours go up and finally the fur-
mshmgs put in-place” he savs. On Apr.
30. in recognition of the solid financial
house he's constructed for American
Can Co., Tsai was named chie! execu-
tive, succeedmg Chalrman William 8.
Woodside.

miliion. The Houston-based fund had
been acquired less than three years
earlier 16r $8% mhillion, and it produced
a2 special $25 million dividend for Ameri-
can Can before it was sold. Tsai esti-

. mates the offering added nearly $10 to’
. American Can's stock price, which hit a

new nigh of 79% and closed at 70 on
Apr. 80. Other such offerings are under

| consideration. A likelv candidate is Fin— !

Tsai has ambitious plans for the compa-
ny: He wants to double earnings per
share by 1990 and boost return on eguity
to 18%. He also plans to expand his port-
folio of service businesses, prohably by
buving a health care company. Being a
master builder seems to suit Tsai—and
American Can.

By Marilyn A Harris in Greenwich,
Conmn.

direct-mall

American Can's transformation has

T o T R A SR T

been remarkable. In ‘1981, Woodside,

who will retire next January, began to |k
shift the company away from can manu- |

facturing and paper operations into less
capital-intensive and faster-growing
businesses. In only a few years, Ameri-
can Can’s financial services business
grew to produce 1985 earnings of $200

. million on revenues of $1.8 billion. In the

same period, the company divested its
paper operations, cut back on ¢an manu-
facturing, trimmed emplovment, and de-
centralized management. Return on eq-
uity rose from 7% in 1981 to 11% last
vear. “The challenge now,” savs Tsai,
“is to make sure the company will grow
at a faster-than-average rate”

BIGGEST couUP. For the 57-year-old Tsai,
who remains vice-chairman for now, the
promotion caps a four-vear effort. A few
vears ago, Woodside formed an office of

RESEARCH EX
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the chairman, putiing Tsai in competi- =

tion for the chief executive spot with
President Francis J. Connor. Connor,
56, a 30-year veteran with packaging
and retailing expertise, is expec‘oed

stay on, 3

The promotion also marks & comeback
for Tsai, who first set Wall Street afire
In the 1960s as a “gogo” mutual fund
manager. He reappeared in 1982 when
he sold Associated Madison Cos., a life
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insurer, to American Can for $140 mil-
lion. Associated Madison became the fo-
cus of Woodside's financial services
strategy, and the chairman gave Tsal
the charter to build it. Largely through
acquisition, Tsai added specialized insur-
ance, mortgage banking, and real estate
syndications. In 1984, financial services
contributed 25% of the company’s total
revenue and 45% of operating income.
Last vear, financizl services sccounted
far 54% of total profits. Andin the quar-
ter ended Mar. 31, while overall aftertax
income rose by 20% financial services’
operating income rose by 47%.
American Can’s biggest coup came in
March, when it sold 15% of its American

: Capita] Management & Research mutual
. fund subsidiary to the public for $69

/ 3 /" 7 hile tight research dollars are
\ § cramping scientists’ style at
i & many untversities, researchers
at one school are sitting pretty. At
Washington University, they can apply
to tap into a $52 million research fund
bankrolled by Monsanto Co. :

Four years ago, the 5¢. Louis universi-
ty and the chemical giant signed an ex-
tensive collaborative industry-university
joint research agreement. Monsanto an-
ted up $26 million over four years to
fund university research in return for
first crack at licenses on any resulting
patents. The effort proved so successful
that on May 2, Monsanto kicked in an-
other $26 million and extended the part-
nership until 1990.

Monsanto is convinced that it is get-
ting its money’s worth..Indeed, Howard |
A. Schneiderman, senior vice-president
and chief scientist for corporate re-
search and development, says the 1985
acquisition of drugmaker G. D. Searle &
Co. might not have happened otherwise,
“Through the program we made enough
discoveries of potentially interesting
pharmaceutical produets to justify buy-
ing Searle,” he says.

The first drug Schneiderman is count-
ing on is a hormone produced by heart
cells that plays a key role in regulating
bleod pressure and kidney funetion. Sev-
eral other drugmakers, including Merck
& Co., are pursuing the same substance,
called atrial natriuretic factor. But Mon-

BUSINESS WEEK/MAY 12. 1986 33

1 MiKF FLFTCHFR




PATRIGE CAIRE

W ashington Universi-

santu believes the
t¥ group is on the cutting edge of the
research: The university won the first
U.&. patents for the potential drug,
which will enter buman clinical tests this

summer.

Another dozen or s0 patents are pend-
ing. Monsanto has tarpeted a group of
drugs that dissolve blood clots in heart-
attack victims and immune-system regu-
lators that may be useful to treaf such
diseases as arthritis. To help get those
drugs to market, Monsanio has beefed
up its internal R&D spending. This year
the company expects to spend $520- mik
lion on R&D, 57% of it in life sciences, up
almost 11% from last year. With that
push, “we wil} deliver to Searle one or
two very exciting product candidates in
1986 or 1987,” vows Schneiderman. New
drugs should be welcome at Searle,
which faces hundreds of millions of dol-
lars in Hability claims over its Copper 7
intrauterine device.

Initially, the agreement with Mon-
santo was coniroversial. Crities, includ-
ing Representative Albert Gore Jr. (D-
Tenn.), feared it would ecompromise the
independence of the university and skew
research toward commercial goals. But
both parties argued they had developed
a comrmitiee of Monsante and university
scientists that acted as an on-campus
granting agency te prevent confiicts:
‘aTYPICAL' The relationship is getting
high marks on campus. Last fall, an in-
dependent committee of academic lead-

overall conciusion was ‘that the venture
had been extremely successful,” says
Leroy E. Hood, a committee member
and professor of biology at the Califor-
nia Institute of Technology. And aca-
demic scientists are finding that the col-
laborative effort is speeding up their
research. “With the collaboration we did
faster science than might have been
done otherwise,” says Philip Needleman,
a professor of pharmacology who heads
the work on atrial peptides at Washmg—
ton University Medical Sehool.

Despite -the good reviews, the Wash-
ington University-Monsanto deal has not
become a model. There are fewer than
two dozen industry-university collabora-
tions with more than $1 million in fund-
ing. Some believe the situation in St.
Louis is unique: Monsanic was in the
throes of reorienting itself out of com-
modity-chemical businesses and needed
the university for help. “Monsanto was
ripe, and the situation was quite atypi-
cal,” says Edward L. MacCordy, the uni-
versity’s associate vice-chancellor for re-
search. But with cutbacks in federal
funds, more universities may try to tie
up with corporate backers.

By Emily T. Smith in New York

SAFETY & HELLYRH

‘L Y KEAETH

LEE BEVEHLLG A&
7. adical inflation has cooled so
[' : dramatically since 1983 that
b man\ economists no longer
study it as & ‘barometer of rising prices.
But if thev missed the mid-April release
of the consumer price index, they are in
for a shock. During the first three
months of 1986, the medical component

of the ¢P1 rose at an annual rate of 8.7%, .

while the overall index dropped by 1.9%
(chart). With companies and the govern-
ment battling to contain medical infia-
tion, such price rises “shoutdn’t be possi-
bie,”
economist at Princeton University.
What's behind the cost runup? Health
care experts suggest the very cost-con-

declares Uwe E. Reinhardt,’ an’

| These actions may have forced rates for
private petients -to. balloon, and they
clearly haven’t helped doctors fachhg
huge malpractice premiums. “Fees may
be rising mere rapidiv than people lke,
but that doesn’t mean physicians are
taking home more nei income,” says Dr.
James 5. Todd, senior deputy vice-presi-
dent. of the American Medical Assn.

in -the first guarter, hospital-room
charges sweilled by an annual rate of
nearly 10%, presecription-drug prices
jumped by more than 12%, and physician
fees rose by about T%. The 8.7% quarier-
Iy spurt for the CPI medical component is
well above the 6.3% figure for the same
period a vear earlier,. -

ers gave it & clean bill of health. “Our

ALL ITEMS —4-

“FIEST SKEEE MONTHS AT SEASORALLY ADJUSTED AKKUAL RATE ~

DATA: BUREBL OF LABOR STATISTICS

“ICCPICAL COSTS: THE
[FLATION GAP GETS WIDER

With oil and commodity prices tum-

bling, renewed medical infiation poses
little immediate threat to the economy.
But increases in health prices already
are translating into higher health-insur-
ance premiums. Hewieti-Packard Co.
has received a handful of proposed con-
tracts calling for increases of about 9%,
Arthur J. Young, HP's benefits manager,
warns that more hikes of that size would
be “cause for significant concern.”
QUT OF THE CLOSET. Employers clearly
will resist. Many already have negotiat-
ed disecounts for group health plans, and
higher rates will prompt more to foliow
suit. “Employers were getting used to
health costs going up only 5% to 7% a
year,” notes Jeffrey C. Goldsmith, a
health care expert for the aceounting
firm of Ernst & Whinhey. “If premiums
start increasing by 10% or 12% a vear,
the club will come out of the closet.”

The club already is out in some areas.
In Southern California, hospitals in the
last year nominally raised room rates
from 6% to 10%, estimates Thomas M.

tainment efforts that helped bring in-
creases down to 6.1% in 1984 from a
high of 12.5% in 1981 may actually have
contributed to the upward spike. Redue-
ing the volume of in-hospital eare raised
costs per patient. Now, hospital officials
contend, significantly higher prices are
necessary just to cover costs—which in
health eare have long outpaced the over-
all rate of inflation.

HuGE prEMIUMS. The government’s pro-
gram o slash medicare expenditures
algo may have played a role. Medicare
payments to hospitals, which account for
40% of their revenues, have inereased by
only 4% since 1983, and medicare pay-
ments to doctors have been frozen.

Priselac, chief operating officer of Ce-
dars-Sinai Medical Center in Los Ange-
les. But companies won much lower
prices. “The difference between quoted
rates and the actnal amount paid is
growing,” Priselac notes. This may
mean the CPI itself is a bit inflated.

Because of its deregulatory philoso-
phy, the Reagan Administration is un-
likely to try to halt the steep price rise in
medical costs. “We've pretty much got”
ten our own costs under control,” says a
Health & Human Services Dept. official.
“You have to wonder what's going on
out there in the private sector.” )

By Michael A. Pollock, wzth Vicky Ca}mn/'
n Washmgf,on
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TIM KELLY

BIOENGINEERING

MEET THE CAMPUS CAPITALISTS
OF BIONIC VALLEY

THE UNIVERSITY OF UTAH NURTURES STARTUPS MAKING ARTIFICIAL HEARTS, ARMS, AND EARS

M £ there really were a Bionic Man, he
4 probably would live in Salt Lake
il City. There he’d have ready access to
an artificial heart as well as a broad
range of spare parts, from prosthetic
{ arms to artificial ears. In the past few
years some 20 biomedical startups have
set up shop in the shadow of Utak's
Wasatch Mountains. The area is so
awash with high-tech medical companies
that locals have dubbed it Bignic Valley.
ust as major universities helped
- spawn the companies in California’s Sili-
con Valley and along Boston's Route
128, the University of Utah is the driv-
ing force in Bionic Valley. But unlike
Stanford University in the early days of
Silicon Valley, Utah takes an equity posi-
tion in the companies that commercialize
its research. The school is setting up an
office of technology transfer to expedite
| what it calls “academic capitalism.”

have gotten so far were it not for Wil-
lem J. Kolff, who retired in February as
director of the school’s Institute for Bio-
medical Engineering and Division of Ar-
tificial Organs. For nearly two decades,

‘MiHl-cAMELOT. This push would not’

the Dutch-born Kolff, who in 1945 in- |

vented the first.suceessful kidney-dialy-
sis machine, has led the way in marrying
medicine and engineering at Utah. He
was lured to the university in 1967 by

“then-President James C. Fletcher, who is

about to begin his second stint as head
of the National Aeronautics & Space Ad-

ministration. It was Fletcher's goal to"
build the school, the oldest university :

west of the Missouri River, into a major
research center.

Kolff complied by turning it into a
center for biomedical engineering. He
created “a mini-Camelot,” says Stephen
C. Jacobsen, director of the university’s
Center for Engineering Design. Kolff at-
tracted a number of outstanding gradu-
ate students—not the least of them Rob-

ert K. Jarvik, who developed the first

mechanical heart to be implanted in a
human. As Jarvik remembers, Kolff was
more interested in Jarvik's Volvo—they
each drove one—than in his undergradu-
ate credentials. In 1971, Kolff hired Jar-

vik, who is now an assistant professor of

surgery, at $100 a week and asked him
to design an artificial heart.

More important, Kolff saw the need
| for early commercialization of the tech-

nology that he and his students were
developing. After several of his ideas
were rebuffed by large companies, Kolff
realized that the best way to go commer-
cial was to spin off small companies. In
1974, after fajling to interest prosthetics
makers in an artificial arm developed by
Jacobsen, Kolff helped Jacobsen set up a
company called Motion Control Ine. Its
“Utah arm” was the first to be activated
by eiectrodes.attached to an amputee’s
remnant museles. Unlike others avail-
able at the time, it was capable of
smooth, natural motion,

PAINLESS INJECTIONS. Since then, Motion
Control has sold some 250 arms, costing
up to $30,000 each. It also manufactures
an ijmplantable insulin-delivery system
for diabetics, and it is beginning to mar-
ket a drug-delivery system that injects
drugs through the skin without a needle,
The device, called Phoresor, is a 3-in.-sq,
plastic patch with a pocket the size of a
quarter for liquid medication. An electri-
cal current from a small battery pack
runs through the medication, ereating a
positive charge.- Because' skin is hega-
tively charged, the current pushes the

e

o =

drug through the pores. The process is

& II'I'AH’S BIOMEDICAL STAIiTUPS

P —

Company Date founded Blomedical activitles ‘
BUXNELL 1980 . Manufactures a respirator
INC. - engineered for infants.
DESERET 1983 - Biomedical engineering and’
RESEARCH INC, testing, including cardiac
o . research. Will soon producea ~
. hearing-aid circuit that ampltﬁes :
. ) selected sounds. - : :
LIFE EXTENDERS 1983 - Developing an arlificial bladder
CORP, o and an artificial sphincter. -~ =~
MOTION 1974 Makes the “Utah arm’™
COHTROL INC. prosthesis aswellasa
controlled-delivery abdominal .
; : implant that administers insulin,
& and an electronic systemto
i deliver drugs through the skin. ~ |
5 - - : §
i SYMBION INC. 1976 Manufactures an artificial heart  |;
b L . : and an artificial ear. )
i VASCULAR 1983 Makes synthetic blood vessels,
Ei INTERNATIONAL INC - - -
i ; i . S ) DATA: BW
JACOBSEN: THE UNIVERSITY HELPED KIM MARKET HIS ‘UTAM ARM? : S
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OI.FF: A FORCE BEHIND THE JARVIK HEART

—_p;in]ess and takes about 20 minutes to
complete, S
Phoresor is already being used to de-

duces inflammation in joints and tissue,
and the product may also be important
for treating acne and skin cancer. This
year the privately held company expects
revenues of about $2.2 million, and Pres-
ident Thomas A. Wiita believes the new
drug-delivery system may push sales to
$50 million in five years.

Kolff's best-known spinoff is Symbion
Inc.,, which he formed with Jarvik in
1976 to make artificial hearts. “Heart
doctors and other research labs wanted
to buy them, and it's against the rules
for a university to market them,” ex-
plains Donald B. Olsen, an early Sym-
bion investor who heads the university’s
Institute for Biomedical Engineering.
HELPING THE DEAF. Symbion still has ex-
tremely close ties to the university. In

the university conducts research on arti-
ficial hearts. So far, 12 of Symbion’s Jar-
vik-T hearts have been implanted in hu-
mans, seven of them as a “bridge to
transplant” in patients waiting for heart
donors. The company, which lost $2.9
million last year on sales of $4.3 million,
ic also working on a partial artificial
heart to assist the hearts of patients

recently began marketing a device that

deaf. Called a cochlear implant, it relays
sound to the brain through electrodes
implanted in the patient's inner ear.
ther startups are at work on a broad
range of spare parts, including artificial
blood vessels, heart valves, and even uri-
nary sphincters and fallopian tubes (ta-
ble). State officials hope the influx of
new companies continues, because these
startups are providing jobs at a time

liver such drugs as cortisone; which re--

fact, it rents space in the building where

recovering from heart surgery. And it

restores some hearing to the profoundly .

when employment in agriculiure and
mining is declining. Bionic Valley also
has the tacit approval of the Church of
Jesus Christ of Latter-day Saints, whose
members make up 70% of Utah’s popula-
tion. The church not only applauds the
new jobs but also has traditionally en-
couraged entrepreneurship.

The University of Utah licenses the
technology developed in its laboratories

‘in return for royalties of 1% to 4% of

gross sales in the startups. In addition,
the school takes up to 10% equity in the
companies. “If somebody’s going to
make $10 million, I want our million,”
says James J. Brophy, the school’s vice-

‘president for research. He is determined |,
not to repeat a mistake made in 1968,

when the university licensed computer-
technology to a professor who started
Evans & Sutherland Computer Corp.
Last year the computer-graphics compa- |
ny reported sales of $80 million, but the

. university never pot a penny from its

licenses. Its technology became obsolete,
s0 it was not used when the company
brought its product to market.

A PENNY A SHARE. The relationship Wllﬁl’
more recent startups. is already enrich-
ing the university. So far it has aceumu-
lated stock in the ventures valued at §$2
million—and Brophy estimates that the
value of these shares will multiply ten-

fold in 10 years. The stock is held by a

university foundation that receives divi-
dends and royalties—some $100,000 last
year. Several professors are doing quite
well, too. Jarvik’s stock in Symbion, for

.instance, is worth $550,000. Olson, who |.

thought he was throwing away $100

when he purchased Symbion at le a.

share a decade ago, gave some of the
stock to his children, Thrée of them used
it to cover college expenses; two more
sold it for downpayments on houses. ___|
Not everyone on the campus is com-
fortable with academic capitalism, how-

.ever. Faculty members with corporate

interests could face conflicts of interest,
says Raymond L. White, co-chairman of
the Human Geneti¢s Dept. He also wor-
ries that graduate students could “be-
come low-paid lackeys of the company,
The student has the pleasure of seeing
his work become public domain, but the
faculty member has the pleasure of tak-
ing it to the bank.” e
Still, Olsen and others are confident
that academia and the profit motive are
cempatible. Motion Control’s Wiita main-
tains that the lure of Bionic Valley to
researchers is not money but the oppor-
tunity to conduct cutting-edge research
and see their “ideas have a chance to try
their wings,” Researchers at the univer-
sity say they have so many good biomed-
ical ideas waiting to take flight that Bi-
onic Valley will be Utah’s hottest
growth industry for years to come. m—
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By Sandra D. Aichison in Salt Lake City
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THE WASHINGTON TIMES

Prestigious scientists and
scholars who support President
Reagan's policies expressed shock
vesterday that Dixy Lee Ray, former
Atnmic Energy Commission
CHEIN NAMN. Tt

= e e Tt =
The suiont ie sr]d |;|e}' l'sad

carned that Mirs Ray, 71 whe has

“UTved  on the I\atmnai Scicnce

Fousdation and as governor of the
»tate of Washington, aies heing
eived out by Dr Robert O Hunier
ol 20 & San Diegn resraveh evech-
"He prohably is a worthy voung
man, but I 3o not believe that heisin
the same league with Dr. Dixy Lee
Ray” Frederick Seitz, president of
the National Academy of Sciences
from 1962 10 1969, s4id in an inter-
view, : .
*1 wae a little suprised when 1
~wi-eome puoshing his candi
r Ray) Mir Seiwz sald. "Thee

v 1u s prcm. NG SusPESun Lhal
ashe s b :ed or politi-
R} »un’k rather thar on scientific

o Tuste, W
wi direcion when s<hed abour
the aientist's suspicion that a polit-
cal deal was underwayv. had 4 one-
word comment: "Preposterons! ™

“Nodecision has been made: T ex-
pact une will be made shorthv™ Mr.
Tuttle szid in & 1elephone interview
He would not discuss the maner fur-
ther.

The White'House annonced ves-
werday that asiyophysicist Ric chard
Junnson will serve as imterim direc-
i the White House science office
until & new permanen science ad-
viser 18 chosen Mr Johnson, S8, is
varrently assistant direcior for
=pace science and technology i the
White House science office,

Alr Seitz caid he, Edward Teller,
bt a5 the father of the H-bomb,

IITuIL per-
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and Alire Todorovich. execotive di-
recior of Scientists and Enginsers
for Secure Energy, had recom-
mended Miss Ray for the science ad-
viser post months aga.

Commeniing on speculation that
Mr. Hunter 15 bzing favored for the
iob, Mr. Seitz said. "] wouid ceriainty
like to be further enlightened as 10
what guality he possesses, besides
pernaps friendship among Republi-
can politicians. that would make him
z superior candidate to a woman of
such recognized scientific
achievement, who has had exper-
ience in government”

Mr. Teller was in the Mideast and
could not be reached for comment.

“1 geess what we are afraid of is
having another unknown who
spends tnree vears learning the
post)” Mr. Seitz said. “He might be a
splendid person, but there's a
chance he might be new to the Wash-
ington scene and new 10 the scienti-
fic community as a whole™

There was some criticism of
toeorne A Kevworth, who resigned
&s the nresident’s science adviser
Dec 31.beeause of hisinexperience.
Cries said he used the appoiniment
16 £¢7 un-the-job training for his pri-
vair varcer He has formed & con-
suliing firm that will sdvise busi-
nesses on how 1o establish
intelligence-gathering svstems.

New York University professor
emperitus Sidney Hook, who gave the
prestigious Jefferson Lecture be-
fore the National Endowment for the
Humanities two vears ago, also ex-
pressed concern about Miss Ray be-
ing bypassed.

“My astomishment is due 1o the
factthat Dr. Ray is being passed over
without any public evidence that the
person who secms 1o hiave the inside
track to this post has scientific and.
adminizirative merits” Mr Hook
said.

“1s Air. Tuttle a Republican trying
help another Republican from San
Diego?™ he asked “The interest of

A

the country tranc.cends the interest
of San Dlego Republicans. I'm sur-
prised. J don't think the president is
aware of this sinnation™

Nir Hook, wideh knownin the sci-
entific community, alihoueh his
field is philosophy. was asked i any

;ie.mctc oppose the selection of
Aliss Ray for the job.

“AnY sCientist m.ghl on p
grounds. People who don’t ik
sdministraiion don’t like Rer
cans and don't like awomic cnergy)
Mr. Hook said.

Emnest W Lefever, presiden: of
the Ethics and Public Policy Center
and a friend of Miss Ray, said she
recenthy told him that the position of
presidential science adviser is the
only one that would-bring her back
to Wzshington.

“She’s proud t aanocunce that
she's 71 vears old and savs, ‘T'm too
old to change my honesz. plain
American ways, ” Mr. Lefever said.

“She thinks the president would
be well served by having z feariess,
courageous honesi person. and Joval
person, next to him, and thats why
she’s interested in this position.” he
said.

Mr. Lefoever said he personally he-
licves the Job requires matuiiiy and
a broad rarnge of experience,

“That's my ensxur 0 Puliing in
these youngsiers,” Mr. Lefever said.

1t Gen. Daniel Q. Graham. direc-
tor of High Frontier — a privatc or-
ganization that promoes Presidon:
Reagan's proposed Stralepic. De-
fense Initiative — said either Miss
Ray or Mr. Hunter would be accoep-
able 10 him.

“Dixy Lee is ar old {ns= ne
said. “She is a great suppivier of
SDI. But I Know that Hunter hes us
head screwed on right. oo Robert
Hunter is also a supporier of SD1. se
from my point of view thev're srili
getring a good guy

“What I was worriad abou: was
getting & pon-supporter of SDI in
there
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‘Adapted from a paper presented at Dr. Dvorkomtz & Assocmtes
University/Industry Forum, Chicago, Illinois, February 3-7, 1975:

By Thomas P. Evdﬁs_.

ABSTRACT

Technology transfer -~ the movement of new
product and process ideas from seller (usually
an inventor, a university or.aq research insti-
tute) to buyer (an industrial organization or
company)} — is ¢ potentially important in-
 strument of commerce which needs cultivation
and encouragement. Many problems, some real
and some imagined, prevent wide acceptance of
the concept today.

The triggering of technology transfer
requires buyer and seller attifudes which are
- maore closely attuned to each other; mutual
- tinderstunding of and respect for each other’s

problems can provide the necessery spark to

initiate beneficiul interchanges.
& E N

. A display of its ideatifiable products usually
gives an accurate image of any particular com-
pany; the products largely reflect the corporate
philosophy, the personality of the marketing
depdriment and the manufacturing toels and
skills available in iis productisn plants. The
products or processes which ““fit the company”
are the ones which find their way from conception
stages through research and development and
prototypes to production and marketing and gen-
eral use.

.+ - Corporate organizations are fermidable for-
" tresses, and relatively little transfer of technology
takes place between companies ar to or from other
outside institutions. When transier does take

- pldce, it is usually in the form of a finished product
to strengthen product lines or a proven process
intended to reduce production cests or rmeet com-
petition. Perhaps surprisingly, a corporation rar-
ely seeks or accepts outside technology merely

because it is the least expensive way to acquire’

certain new product/process concents and re-
search and development.

The movement of technical ideas and know-
how from a conceiving organization {the seller) to
- guser erganization (the buyer) is TECHNOLOGY

TRANSFER , .. at any stage of research or
development. While TECHNOLOGY TRANSFER
is a rather unusual experience for the buyer, it is
also often confusing, mystifving and uncommon
for the seller and, more broadly, can have wide
social and economic effects which extend to world
trade and standards of living.
*.. The case can cleariy be made for acceleration
of technology transfer, but the means by which

the buyers and the sellers can be encouraged and

-emboldened .are net ohvious. The synergism of
tecnnolngy transfer which has actnaliy taken

place — where the transfer has brought product or”

process results which are substantially more
- valuable than would have been possible in the
“uyer's or seller's domain alone — suggests the
wrerequisite for suceess and an underlying trig-
gering mechanism; somehow, in some way, the
. twe parties in every successful technology tran-
. saction have developed an understanding and a
_sympathy and a respect, one for the other.
i By first examining separately the attitudes,
" the hopes, the expeciations, the frames of refer-
ence and the different environments of potential
buyers and sellers of technology, it is possible to
begin the process of foslering more and belter
teansfer of technology, secure in the knewledge
that the mutual respect and understanding which
st freire such examinatisn and which are vital
iy thai process will prwlde the trxgger for sue-
cesshil resu]ts .

“The (wo parties {o iransfer: huyer and seller
. The buyer of tuchuolog; is usually a (‘OI‘pDI‘d-

T S
toa.As such, uE will uncl; uu\\. i é-juu. per 3\)1!nalb_y

" nology will surface from within the same organ-

ization. The Board of Directors, as any one of its
members will quickly tell you, is ALWAYS inter-
ested in new products and processes; unfortuna-
tely, no-Board member has ever found one suita-
ble for the company, for no proposed new product
or process has yet met ail of the mude] specifica-
tions of the Board:

B It must be a completely new product
which ne other company has,

@ It must be protectable against imitation . .
or substitution by competitors, in the
U.S. .and abroad, by strong patents and
knew-how. It must be absolutely

—eXclusive. ' '

@ The product must be cheap to make,
habit-ferming for the huyer, non-dura-
ble (it must wear out).

@ The product/process must be producible
with no capital investment.

@ Firm orders should be in hand before
products are sold (no inventory).

@ There must be no research or develop-
ment risks, no marketing risks, ete.

A second view of acceptable new technology is
held by the President: his outlook is usually
somewhat more moderate than that of his Board,
for ke has the praciical problem of getling resulis
— demonstraling accomplishments. The Pre-
sident of a corperation which may be seeking new
technology from cutside his company is generally
leoking for products/processes not too different
from those which his company already sells, or
which “fit’” well with his various departments
(promise a minimum of upheaval everywhere) ~—
s0 as to minimize the risks of time and money and
prestige for the company. At least, he is not ex-
pecting that new {echnology can be injected into
his eompany with ZERO risk!

The various departments within the corpora-
tion have their own slants on outside technology,
and all of them are prejudiced against triggering

any transfer. The Marketing Division has very .

definite ideas as to what produets/processes may
be'salable (and with the least effort), what sort of
appearance and color the product should have,
witat the customer wants, the type and intensity
of advertising and promotions which it iikes to
rin and which wili surety be successful with a
new product, and so forth. Such thinking leaves
very little room for new technology from sutside
the company, for all of the thinking is geared to
existing products and product lines.

The Production Division is ever more inclined
to resist any change whatsoever in its operation,
unless tt is to discontinue a few preducts and

processes with which it has always had trouble,-

Engineering has scarcely recovered from its
flurry of tooling and methedizing for the last

“new product” (which, ti'léy will-hasten to tell

“you, was a flop — even though it has just gone on
the market), so THAT Division doesn't want to -

have anything to do with ANY new product —

particularly one from outside the company — .

unless it is just like one now being produced.

The Research & Development Division of the
potential buyer’s organization is often the group
with whom the seller of technology makes contact
and expects to react. Examination of the motiva-
tions of and the management expectations for an
industrial R&D operation, hewever, yields the
same negative likelihood of of the triggering of
technology transfer from any source external to
the company. The rejection of ““not invented
here” (N.I.LH.) is no less Teal because it stems
from complex motivations, pride and corporate
expeciations rather than from simple pigheaded-
ness. R&D might consider a new product/process
idea from an external source IF the division could
get corporate credit for a masterful jobh, and IF
the risk to its prestige and its budgets were close
to zero. Nobody wants to be mspor:slble for a
failure!

To summarize the characteristics of the
would-be buyer of technology: he is many-headed
— and each head has different reasons for saving
NO. Basiezally, the huyer is -seeking minimum
exposure, minimum risk and maximum return.
Perhaps to such a degree that he is overlooking
tremendous opportunity. -

The technology seller may be too shortsighted;
also. We shall proceed on the assumption that he
has a good idea to transfer to a company which
ean use it; the seller nevertheless often vastly,
underestimates the difficulties and the cosls in
time and dollars to bring his techunelogically ad-
vanced product/process to the point where i can
be marketed or otherwise usefully employed.
Even with a working prototype and, perhaps, a
product design concept for mass production, the
seller is not likely to have any realistie feel for the
agonizing laborious product development, evelu-
tion, marketing test stages, appearance models,
engineering designs, production drawings,
tooling arguments and agreements and procur-
ements, quality control standards development,
marketing program creation — and finally.
production start up and sales intreduction in-
volved in just getting the ':eller 8 baby hunched
into a hostile world! |

“The technolegy seller with a goad item for
which he, himself; has no particular use (the
usual casé) and in which he dees not intend to
invest his own development, production and
marketing dollars has definite feelings about the
worth of his technology to others who may bein a
positien to use it. Since he doesn’i rr,cngmze

I}ecemb‘ér 1875. ¢ 3
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_ {Continued from Page 3) .

either the complexity of the job or the risks which
the buyer assumes when he makes the decision to
proceed with development of an item of new
technology, the seller practically always has a
highty-inflated idea as to the value of his tech-
nology to others. He drastically discounts the
risks inherent in new product/process develop-
ment and marketing — risks which are invariably
financtal and which often involve uravailabie
technical skills or undeveloped production meth-
ods as well.

The would-be seller of tech noiogy, then, can be
satirically characterized as the owner of a sure-
fire item which anyone in his right mind KNOWS
will be successful, and which is worth a fortune
because it can be produced for a nickel and sold
for a dollar and can be put into production next
week (after special new machines are purchased
and installed by the Manufacturing Department

. of your company, of course!).

The transfer gap

I there were few differences between the
thinking of buyers and sellers of technology, there
woitld be little need for concern about iriggering
technology transfer. But the buyer is a very dif-
ferent amimal from the seller; one is over-rehic-
tant to take risks and the other is ever-confident
of the value of his technolegy. The width of the
gap can be described in a series of contrasts
between the thinking of buyer and seller:

"1) 'The gap between IDEA and PROTOTYPE;
the seller mainiains that an idea is all that is

necessary — that the buyer is a fool if he can't

- readily envision the benefits which wili flow from

the new technojogy which is represented hy the

- concept he is expected to be eager to embrace.

The buyer, on the other hand, is anxious te make
the best possible investment of his furds and his
manpower aand facilities resources; he must min-
imize his risks, and therefore seeks only those
ideas which have been translated into prototype
produets or pilof-plant processes. The seller gen-
eralty cannot afford to develop his idea into one or
more prototypes, and he likely does not have the
expertise to do this in any event. Thus occurs a
very wide gap between the two parties — one
which must be bridged in some manner before
transfer can be accomplished.

2) The simple communications gap between or-
ganizations; ‘“Who.to taik to” in a company orin a
university is always a dilemma. When potential
seller wishes to explore items of technology
transfer with pofential buyer, who gets together
with whom? The seller is not going to get any-

where with the buyer’s R&D Department, for.

N.I.H. will quickly squelch any idea-transfer con-
versations. Moreover, the resources-planning
decisions of the buyer must all be made at a high
corporate level, so it is practically essential that
the. seller communicate first with such decision
makers. The buyer, for his part, may be dealing
with an inventor, a consultant, a research labor-
atory, a university or another company; he must
be able to recognize a seller-communicator who
can speak authoritatively about the item or items
of technology for sale, and who is going to follow
through on inquiries and decisions. In most uni-
versities it is exceedingiy difficull to find a
seller-communicator who is willing to concede
that he has the necessary authority and who is
willing to use it! Transfer simply eannoi occur
until or unless *‘the right people” are in com-
munication with each other.

3) The dispariiy between the buyer’s concept of
WORTH of new technology and the seller’s opin-

&

Triggering Technolo oy Transfer

ion of its VALUE has beenr discussed; the gap is
almest invariably a wide one. It probably causes
as many transfer failures as the N.I.H. factor.
Bridging this gap requires a great deal of pa-
tience and open-minded give and take on the part
of each party to any negotiation; and, of course, is

crucial to transfer. The basic secret for triggering

technology transfer is mutypal respect and under-
standing; that respect and understanding begins
with the discussions between buyer and seller on
WORTH vs. VALUE.

4) The would-be buyers and sellers of technology
either never begin serious discussions about new
items or abruptly interrupt such talks with great
gnashing of teeth on both sides because buyers
refuse to recognize that outside technology can be
valuable to them. Often, the buyer could profit
immeasurably from infusior of techniques, de-
sign concepts and products from outside the nor-
mal view of his business. The problem which
makes technology transfer difficult is the weli-
known “N.LH.,” NOT INVENTED HERE; it af-
fects, in varying degrees, practically every or-
ganization of every type — the unwillingness to
admit that someone froim outside the business
might have some creative and ingenious ideas
about the business which we had not thought of
ourselves. Such idea-interjection attempts are
inclined to be summarily re]ected without ra-
tional consideration.

5) A gap common to most negotiati_ons between
buyers and sellers of new items is a hiased inter-
pretation of the RISK vs. RETURN axiom. Na-

turally, the buyer stresses the tremendous risk

and the need for handsome return-(to him), while
the seler sees the new product risk of his new
technology te be minimal. The seller seeks sub-

(Continued on Page 22}
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{Continned from Page 20)

stantial compensation (to him) for his low-risk
idea which he believes will soon put the buyer at
the top of the FORTUNE. 500 list. Both parties
need some education on the matter of new
products — the cumdulative investrment curve as
market introduction approaches (which would be
an eye-opener for the seller, no doubt) and the
history of companies which are too inflexible to
change products and lines or are too conservative
to risk resources on new technology which can
drastically affect the nature of their products or

. services.

§) Most buyers of technology will find it difficult
to believe that the sellers oftentimes have a
peculiar, curious, problem. A university or a
company or a federal agency may generate new
technology as a regular thing, though as a by-
product of its basic functions and/or outside of its
normal interests and needs; such an organization
is likely to have many individuals in its employ
who are not convinced of the value and impor-
tance of selling its technology to those who can
put it to use. In some instances the sale or
Heensing of new ideas is even discouraged by
official policy. Until this attitude cant be changed,
thare will be many, many items of new tech-
nology languishing in graduate theses, in profes-
- sors’ desks and heads and on university and
government taberatory benches. Though the re-
sull is the same, a large number of companies
have a somewhat different internal problem to
* resolve: do we want to sell some of our tech-
nolegy, and if so, how and to whom? Incredulous
as it may sound, the first step in triggering tech-
nology transfer must frequently be one of con-
vincing the owner of such technology that every-
one's best interests may be served by transfer of
his new, unutilized products/processes to those
whe can put them to good use!
To bridge the differences between buyer and
seller, it is necessary to recognize that differ-
ences exisl,"then censcipusly seek to minimize

§ | ?@mmﬁ
 EEREE

- Several developments in Pilot or Produc.
tion stages are available for. hcense
Examples include:

Water & Waste Treatment for Equipment for:

Ausfrm Peru

Braxil South America
Lolumbia ‘Spain

Iran Sweden

lialy

_ West Germany
Air Pollition Equipment for: :
UK, ' Soyth Africa

. Hational Ffequencj' Vihrating Equipment for:

Sweden France
Ball Piston Pumps for: . '
) West Germany - Sweden

Eust Germany France

" UK.

Rexnord will be prepared to meet with in-
terested parties during the U/1-World Fair,
Chicago, lilineis, for detoiled discussions or
arrange for meetings at their Corpurate Of-
fices, '

Al inquiries should be directed to Edward M.
Waldron, Vice President — Finance, Interna-
tiona] Group, Corporate Offices, 3500 First
Wisconsin  Center, Milwaoukeas,| %is:ansin
53202, Velex: 026-727, Cable: B?ih_:" ain, '

them one-by-one, If a few of the highest hurdles
can be cleared away, those remaining inevitably

appear to bhe less formidable. As a start, the

tremendous IDEA to PROTOTYPE barrier
between buyer and seller can be tackled if each
party will shift his position §lightly; the seéllercould
assume some of the development risk (and learn a

bit gbout the buyer’s problemns at the same time) .

by investing time and energy and modest funds in
designing and preducing a proiotype or two. Even
though the seller’s prototypes mighit not be most
appropriate for the buyer's purposes, the
evidence of seller’s willingness to meet the buyer
further down the road will have accomplished
much.

At the same {ime, the buyer could assign the
responsibility in his organization for-the risk-tak-
ing of investment in new products/processes to a
special group having the introduction of new
products and new lines of products as its major
responsibility and loyalty. Such assignment would
immediately reconcile the buyer/seller gap
caused by the infamous NOT INVENTED HERE
syndrome and would also help to alleviate the
WORTH vs. VALUE, RISK vs. RETURN and the
conrmunications problems which beset the po-
tential transfer of technelogy from seller te
buyel. A buyer who can unceuple his risk-taking
on new technology from his marketing and
production and R&D department has gone a long
way toward meeting the seller on more mutually
understandable terms.

If the seller would consider developing proto-
types and the buyer would isolate an ‘“‘outside
investments in technology™ person or group, two
useful steps could be taken toward bridging the
transfer gap. These steps can cock the trigger for
technolegy transfer; they are two steps toward
the prerequisite mutual respect and understand-
ing between buyer and seller.

Advice to the buyer

It should be quite clear o ail cnncerned that
the triggering of technology {ransfer on a regular
basis will require substantial changes in buyers’
and sellers’ attitudes — changes which are entir-
ely feasible, but which may be hard to implement

" because habit and outlook are often difficult to-

alter. If only a part of the advice is heeded, the
words of admonition will have been worthwhile,
Frem the sweet and bitter experiences of one
who has been both a buyer and a seller of new
technology, the words of advice which can help to
trigger technology transfer for the buyer include
the following suggestions:
a)Take a hard look at the absolute cost, the
ongoing commitment and the cost effec-
tiveness of your RESEARCH (not your
DEVELGPMENT) operation. Try to es-
" timalie the research cost of each new
preduct/process (if any} which has evolved
from this operation. Do not include
“warmed-over’’ products. Has your re-
search operation produced pew new
products/processes at some sort of reasan-
able intervals and at an acceptable cost?
‘b}Turn on your imagination and your ingen-
uity! Open your eyes and cars to ouiside
pew product/process IDEAS and to new
components which may become wseful in
new products. Don’l wait for working
~models and prototypes befere making as-
sessments of the impact ef new technology
- items on-your business.
¢)Pevelop a plan aad a budget for risk-taking
on new products/processes in your com-
pany. Establish some financial objectives
and some numerical new product objec-
tives. Don’t be alraid te buy outside ideas
when they sound prontising.
d)Keep your R&D Department and your
Production Department away [rom new
outside technology item evaluations. Don't
let your New Product Evaluation Commit-
t\.(.. nEear ¢ em, ..uhcr -— i sule way to

develop mstant resistance to anything from
outside the company is to ask any of these
groups ito determine the suitability of out-
side technology for you! The NOT IN-
VENTED HERE psychology is hard to
overceme. )

e) Assign the responsibility for looking at out-
side new product/process ideas to the Pre-
sideiit or to an imaginative Vice President
— someone in the organization who knows
the corporate philosophy and who can make
-decisions stick.

{) There are hundreds of people who, when
confronted with any new idea, can explain’
why it won't (can’'t) work; try asking your-

self and others around you HOW IT CAN BE _

MADE TC WORK.
gyChallenge yourself to imagine what you
-would do, and how, with a new product/-
process for which you have no use, but
which should be of value to another in-
dustry. Put yourself in a seller’s place.
h)If your company hasn't already done it (or
hasn't done it well), try to decide ohjective-
ly what your company is in business for
. (don’t say *“to make money"” — if that were
50, you could do much better by investing in
AAA bonds, at much less risk).

Advice to the seller
If the buyer takes some of the advice which
has been-freely offered, he will have moved posi-
tively toward respect for and understanding of the
seller and his way of thinking. To push the seller
in the general direction of the buyer, with the
expectation that the two will reach a common
understanding and the transfer of technology will
result, the following suggestions are offered:
a)DO try to make a2 working model of your
product or test out your process on a small
scaje. The buyer usually won't have a very
.. . eood imagination, and needs reassurance
that your item of technology is practieal.

b)Don't be coy with a prospective buyer — :

explain what you have. Don’t withhold vital
information or detail.

c)Recognize that a reputahle company has far

more to lose by stealing your idea than have
you; if you have a-good item of technology,
have faith and trust in tke integrity of
well-known potential buyers. There are
_ simple ways to profect your interests.
d3Try to estimate the cumulative cost to a
buyer of product development, tesling,
market tests, production tooling, and so
forth, necessary (o bring your product to

market. Ask the potential buyer for his .

figures, and use various references which
are available for typical product develop-
ment. Then multiply this cost by the ae-
cepted number of failures per successful
new product introduction to obtain a guan-
titative ideas to the {inancial risk which the
buyer will be assuming 1f he Lakes on’ your
produet/process.

" . e)Share the buyer's risk by investing what-

ever you can in proof of product/process
performance and - effectiveness and

economy before you present your item for .

transfer to others. Your investment will be
evidence -of your own conhdence in the
technology you are selling. :

f) Let potential buyers know what you have Lo
offer — what it will do, what it replaces, why
it is better — in simple, non-technical lan-

- guage. Leave the technical detail for in-
depth explanations when requested.

g} Do not hesitate to seek foreign buyers when

domestic companies: will not listen to your ~
technology item description; in many

couniries, imported technology is common
and companies openly seek new 1dcas from
.abraad.

) {Contiined on Page 23)
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4 . [TRIGGERING TECHNOLOGY

=, ... I TRANSFER
: : - L e (Continued from Page 22)

L. S hyMake a list of all of the steps which you

g . SR RN think a buyer of your technology would be
T . . likely to go through before he would be able

el to start collecting income from the item.

S buyers.

E i} Challenge yourself to imagine what you
_ ) ] would do, and how, if you were the president
; . ' R of a company doing very well at the busi-

: e ) ness of making glass jars and botties, and a

T . S : seller of a new biodegradable plastic jar and
. v ST R botile material offered you a mon-exciusive
: L ) license for a $500,000 fee plus 109% royalty on
. R _— your selling price for all containers sold. If -
: : PR you don't fike that example, set one up for
yourself - but DO try to imagine yourself in
a potentisl buyer position.

Corollary: what would your reaction be if
: _the seller offered you the plastic material -
T but was unable to tell you whether it would
! make good bottles and jars?

. . The final word: the secret ingredient
Ty by _The summary of “Triggering Technelogy
R " . 1| Transfer” is relatively succinet:
. @ Technology transfer is worthwhile, a) to the.
. buyer {industry, generally} and b) to the seller
(an individual, university or another company); it
needs to be encouraged and broadened.
& The triggering of technology transfer is dif-
ficult, to understate the situation. The problems

3 . C S in broadening such transfer Lo the point where it .
e *.-} will become commuan practice are substantial, for
= R T S Y i ¢ most ef them involve changing the attitudes of
™ o Ty I i | would-be buyers and sellers of technology.
.

& The secret ingredient of a successful tech-
nology transfer, the trigger, is mutual respect
and better understanding between those having
technology for sale and these who can use it. The
transfer gap — sharp differences in the back-
grounds and points of reference of poiential
bhuyers - and would-be sellers — can be bridged,
though the parties must devote serious attention
to the problems, and they must want to succeed
with technology transfer.

@ A raft of specific points of cnunsel for the
-buyer and another, separate list for the seller
have beeéen {ormulated te give the technology
- . e transfer participants some insight into each
L R other’s framework of reference for buying and

. o © e} oselling. This counsel can, indeed, lead to the
E . S RN trlggermgﬂrtechnology transfer by supplymgthe )
secret mgredlent

i Check it out with one or more prespective .
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., aNTIONS, From C1
__.dgazme ‘A year later I formed my

'thmgs
Tt all came together with - her

four years ago in France, it became
Guinness Book of World Records.
World Almanac Book of Invennons,
it has come to America, -

French things, like electrostatlcaliy_
heated underwear,” she said, “but

' | we also added some Amencan

. sports like baseball and football, It
changes with every edition, new
pictures and everything.”

Thus, though Rudolf Laban, the
inventor of labanotation for record-
ing ballet steps, does not appear in
~the U.S. version, he, has been in

book, however, is not to substitute
for an encyclopedia—

they're looking for"—but to stim-
-ulaté interest in- people, especially

“own company for packaging these .

book of mventlons First published -
an instant hit on the order of the
Annual editions were put out. The .

- staff grew to 60. And now, as the

“We deleted a few of the modérn '

: | . earlier editions, and his name ap-:
pears on a master index for the se-
-riously curious. The point of the

“which is read -
by people who already know what

“funch brought to hnn hetween shces

young peop_le, who hqd perhaps only - of bread »

vaguely wondered whe mvented the
. zipper  (Whitecomb Judson) or
matches (Robert Boyle) or the mi-
- crowave oven (Percy Spencer, who .
discovered- the waves when they
- melted candy in his pocket as he
_stood in his Jab at Raytheon). -
Lo H's very temptmg to get info the o
larger meaning of these inventions,” . *
“'gaid the author, “into the conceptual -

insights that caused  the real

. changes, But there is no space for
" that here.” As it is, the book covers:
in considerahle detail such complex -
sequences as the gradual develop-

ment of the steam engine and the
airplane. It glories in the stories
behind individual inventions and the

poignant failures that 'seem to pre-:

cede s0 many famous Successes,

cide, you know. He sold his patents,

vented a sweet syrup, but it wasn't

. untit someone spilled soda water -

into it that Coca-Cola came into be-

ing. And then there was the Earl of -
* Sandwich, who couldn’t hear to

teave the gaming table so had his

" ventors turn:out to be T
" brought up on the notion that the’

' clusively-in England. In fact, France§ ;
-and Germany were at ieast agiac-
-tive ds the British dnrmg the 17th:
_and -18th centuries in. produémg

N hved

- ter. Only one brother s’ 1n ‘poli
- Her father doesn't mind: 1

“Aﬂd I am proud of him

urprising: number- of the

surprising, that is, to Amencans‘

Industrial Revolution happened ex- & & o

“processes and - devices - that;
wauld change the. way everyone,

H e

And thé} are still at 1t‘ It was aa i

-Swiss engineer, Georges de Mes-, :

tral, who invented Velcro in 1948] &
when he took a closer look at’the: !

thistles caught in his- huntmgf

clothes, And it was the Frenchinen; :
Charles Crosset and Ernest Bevan!
who first. created rayon in 1895* N
The list goes on. Thenewbmkha& :
362 pages, three colwans per page,; N
with plenty of illustrations. :
Next year the Book of Inventions H

: . will go into 10 langhages. It has +
“Rudolf Diesel committed  sti- guage ‘

spawned a TV quiz show in Frande[ :

» and Giscard d’Estaing’s firm sposr >
the ones that weren't stalen. He
gambled his money away, died in
despair, But then you have the-
lucky ones. John Pemberton in-

sors an annual award for inventors ©

~and a foundation to aid young gdea -
- people. With 160,000 copies sold in -

France, the company is.looking for
an even bigger score in'th'is €0l i

he 32-year~old entreprene :
has two younger brothers and a sis:

“He is -protd.-of me, she sa:tf,

 PERFORMING ARTS.

| National Symphiony Orchestra

extraordinary hum;hty Long
dawed by its next of kin, his
=gy “Broica’ and the i im-

ular . Symphony No, 5
exemplary perform

I symphonies had_personalities,
“oethoven’s Fourth would possess

meta!hc showers of sound As one”

heard the largo’s gradual crescen-

stage a the Bayou untﬂ m&dmght : :

: concert
" do, ever so taut, relentless, the ears. -
became a giteway to the heart, -
where myriad shades of pathos i~ |
termmgled before subsxdmg into a2~ vi
pote of hushed resngnat:on _T’ne' . urgent
: orchestra then Sp;ang mto B sa

Sunday, but the wait was worthit; 1f

" . only to see how well Mike Scott, i B
the leader of this” Scottish: band,. |-

puts across his hermc-scale rock i

A singer, songwnter and gtugat- o
ist,” Scott is part:al to”songs: that”,
combme @ sweeprng often poe




THE TAKE AT THE TOP

PAY FOR PROFITS

How the most competitive companies around
are "incentivizing” their compensation systems.

BACK IN THE LATE 1960s. SHANNON &
Luchs Co. was just one of & dozen or sc
smal, rea! estate brokerage businesset in
V.cc'mgmn ‘D.C. s mznagers were al
paid I accordance with the norms of the
industry. and thev received the standard
meri; raises and boneses at the end of each
vedr. Then. around 1970, the company
.tyverhauied its executive compensation
system. In addition 16 their regular sajaries,
division heads were given the opportunity
1w earn & percentage (10% 1o 25% ) of the
net profits of their respective divisions, ad-
justed for overhead and other expenses.
The result: sajes and profits took off. To-
dav, Shannon & Luchs 1= one of the largest

anc mosi profiizble real estate companies .-

in the United States Company presider”
Fosie: Shannon gives full credit1otr
pensation system.

Such tales mav sound toc good t
true, but they are becoming increasin
COMMON as More and MOre comparnies ta,
10 inceriive pav ¢ & means of achievin,
sirategic oblectives The trend is easily the

hotiest one 1o hit the compensation field

since the ¢cost-of-living raise. It involves a
whole difieren! approach 1o compensation.
one 1ha' i geared teward achieving future

objectives, rather than rewarding past per-

formance. To date, thousands of business-
es have adopted such sysiems, and those
that try 11 swear bv 1. Most practitioners
will tell vou tha:—ir addiuion fo fostering
phenomena!l result
von aliows them. to recognize the movers
and shakers in thelr organizations. the pec-
ple wht: make things happen. and to Inject a
new sense of vitally and purpose imo the
cumpan: a-a whoie. .
Testimonials aside, the trend refiects im-
portant changes in the business environ-
ment. Ay mflanorn has déchned. compunies
have iound it harder 1o rustify the Dig rases

tha! were comman in the 1970 anc earls

'§lis. and s¢ they have begur searching inr
new wave 10 keef emplovees mouvaiec.
Ever more imporiant hzs been the pres-
sure of Increased comMpelnon. o1 ving com-
penes 10 become ever more efncnem anc
profitabie.

Among the firat to move m ‘the Girectior,

~of Incentve compensalion were the Fer-

BY BRUCE G. POSNER

tune 500 companies. A study by Hewitt As.
sociates, in Lincolnshire, Ill., shows tha:
more than 90% of the nation's largest comp:
panies ‘had short-lerm incentive p‘sans=f2J
early as 1980. These plans made it possibie
for participating managers to earn bonuses
totahng 16% to 55% of their base salaries,
giver the achievement of certain operating
or financial targets. Since then, thousands
of smalier businesses have set up mcen’- e

plans of their cwn.

On the surface, at lea‘%l.
centive-pay program. &~
difficult at all—v":
where vou-
want -+

| | }{5;

V7

v

1o, .

one:

TESpE

hand, : SR

GearIno. -~ . T v
tilhon m Ll §v&-
tems, who. - . 0D its ability
to deliver qu .. <15 On {ime al com-
petilive price L€ EVEry emp]ovee playvs

a role in achieving the company’s
tivity goals. all 90 of them receive a guarter-
Iv bonus check when targets are met.

Of course, you alse have to choose the
performance criteriz by which vou'll hoid
people accountable. Here. your decision s
4imos! entireiv' s fenction of vour goals
Indeed. 1weoidenncal companies might de-
liberately choose different performance

criteria, One. {01 exampie, might decide 10

reward nothing bu! sales growth az awav 1c
spur aggressive selhng. while the other
might Larger profits or guality conirol. The
latier business would. i effect. be telling
peopls 1o say Be 10 spme business opporty-
nrves. But each company. in s owrn way.

produc- -

would be encouraging the kind of behavior
it wanted.

Then agair. some companies might want -
their emplovees to pav atiention to more -
than one goa! a! & time. For several vears,
Nicolet Instrument Corp., a Madison, Wis.,
manufaciurer of medical and chemical test-
ing equipment. calculated 1ts management
bonuses using a formula that took into ac-
count both sales growth and return on as-
sets. With two important poals to balance,
savs chief executive officer and president
John Krauss: there were no rewards for -
leaning too far in one direction. Other com-

anies accomplish the same thing by estab-
_hing separate incentive pools tied to the
‘evement of difierent objectives.
“atever measures vou choose, they
€ readily comprehensible to the em-
-~ they affect. If emplovees don’t
‘a1 kind of performance vou are
encourage—or why it's impor-
aren’t likeiv to respond as vou
ither have to explain what vou
rccomplish. or choose other
he same token, the perfor-
-ust involve aspects of the
affected emplovees can
.or. That means providing
.+ .ue data—monthly sales figures,
~.ction reports, profit statements—
«nat wilt show them how they are doing.

Within these parameters, however, you
have a jot of flexibility. not 16 mention influ-
ence. You can, indeed, attach incentives to
almos! anvthing—and thereby. determine
how managers and emplovees spend their
time and where they focus their attention.

Now. none of this seems particuiariy dif-
ficult. You choose vour goals. vour people,
vour performance criteria. What could be
simpler” Well. no! so fasi. The problem is
thai.a: every stage. vou hay e decisions and
widgments o make, and any one of them
can undermine vour plan,

Consider. for exampie. the choice of per-
formance criteriz. Should you establish
custom-made targets for individuals. oris it
better 1o tie their incentives to the perfor-
mance of the company as 2 whole? Dyna-
mark Security Centers Inc.. a $5.5-millior
franchizror of home securiry cemers and
disiributor of security equipment, gives
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HE INDIVIDUAL INCENTIVE.

Tauunng the bonus to the job

Estzblishing incentives for individuais
takes ume, and many jobs are difficult to
measure. But Michael Zisman. chairman
and chuief executive officer of Soft-Switch
Inc., in King of Prussia. Pa., thinks thar
mdividual incentives are critical to the
success of any compensauon program.
Last year, his company, an $8-million
maker of computer networking software,
embarked on a program that provides

ROSEMARIE CFRTO

'\ Michae! Zisman

PHIL MATT

‘ - : x - AT
THE GROUP I\ C E‘\' TWE
Rewarding a company as ¢ icam |
_

Suppose vou had & compé_!?}' i which

each and every empiovee hac the power

10 undermine Your compelitive positiorn.

That was the probiem at Riley Gear Inc.,

- a maker of precision gears. in North Ton- .

¢ awanda, N.Y. The solunor was 10 create

a compensaton svsiem tha: gives all 75

! manufacturing peopie and the 15 other

employees a3 significant financial stake in

the overall success of the company.

special rewards for about one-thirg of The system is known as gain-sharin‘g:
- President of Soft-Switch's 70 emplovees. : President of and 1t is built around monthly productivaty -
Soft-Swich Inc. The dea. says Zisman. was 10 encour- X Riley Gear Inc. 1argets. Everv ordér thal comes in to the

age key empioyees to focus on individual
" objectives thal are important to ihe overali success of the
_ business. To provide the necessary rewards, Soft-Switch es-
* tablished 2 borus pool based on its achievement of certain
" sales and profit targets. If the targets are met in fiscal 1987,
* for insiance, the company will kick in 20% of the combined
base salanies of affected emplovees. How tha: money gets di-
_ viged depends partly on each individual's coniribution to the
i company’'s collective success. Last vear, for example. half of
© the polential bonus for the vice-president of operations was
tied 10 such things as improving customer satisfaction ranngs
. and reducing the time required to instali products. {The other
hali was ted to the pverall performance of the business.) Simi
" lar criteriz are applied 1o many nonline positions as well. A
. large chunk of the controller’s bonus, for instance. is knked to
gemng momhly reports in on UmMe.
Zisman admits that it's not alwayvs easy 10 deﬁne the right
objectives for jobs. but he argues that. without individual
. goals. some critical tasks wili never become priorities. What's
. more, vou'll alwavs have a hard time differentiating between
¢ levels of performance. and evervone will wind up with roughh

%6-miliion business is broken down into a

i series of productior sieps. which are assigned hourly rates re-
 lated 1o the capabiities of the equipment and the complexity of |

|

. the work. These rates are then used to create 2 “biended”

productivity warget for the company. The amoun! that Riley
puts into the bonus pool eack month depends entirely on the -
achievement of the companywide target. which in turn de-

i pends on the workers meeting, or exceeding. their goals.

In the two vears the system has been in effect, Riley’s hour- -
Iy workers have earned 3% to 4% a vear in extrs compensa- -
tion—over and above the annual increases of 3.3% provided in
their three-year union contract. Presidemt Tom Lowry thinks
that bonuses of 8% to 10% a year are well within reach “as
long as the productivity is there.” He's also talking about add-
ing nonfinancial rewards. such as extra vacation time.

Of course, there are wrade-offs involved in pavmg plantwide
bonuses. “If vor have superb performers, vou can't realh rec- |
ognize them.” Lowry notes. Nevertheless, he believes the
benefits of the sysiem outweigh its labilities. “There’s a lot of

peer pressure. People know that if we get the cost reductons,

EVEervone pets sone!hing And thev understang it's & compet-
! tive markel. and we're aL in this together.”

- similar rew ards

each of 115 nine key managers and supervi-
sors a difierent set of performance targets.
The mérketing and training manager, for
instance, gets z small slice {(about 1%) of
sales up 1o a given level. and a smaller per-
centape afier that. The head of {ranchise
development, on-the other hand, gets a cut
of the franchise fees and the inventory or-
‘- dered by new franchisees. “The structure
of the deals 1= basically the same,” says

chairmar Ed Cusick, "but evervone gets

his own repon card.”

Some businesses go even further, link-
ing an individual's reward to the accom-
plishment of specific tacks. Thus. at Morrie
Decision Systems Inc., a compuier deaier-
shir- and maintenance ¢ompany in New
York City. the vice-president of finance has
10 pet 8 new general-ledger svsiem up and
TURNIRE IN Or0er 10 earn & part of his bonus
for 1986.

Eut there can be probiems with this ap-
proach. First, it takes time and efiort 1c
select the might goals. Then there is the
administrative burder: of monilonng. the
perfurmance of many mdividuals. Bu: per-
baps most worrisome is the possibility that
what's good for a partcuiar individual. or
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.group(_)f individuals, may be awful for the

business as a whole.

In the eariy '70s, for instance., Nypro
Inc., now a $65-million plastic Injection
molding company in Clinton, Mass., began
1o reward empiovees for their own individ-
ual output. Some enterprising workers
found ways 1o speed up production eguip-
men! during their shifts. They refused to
share their secrets with their colleagues.
however, and the high-speed work under-
mined quality. So Nypro was forced 1o
swiiched from individual 1o group incen-
tives. '

Fearing similar probiems, many compa-
nies require @ ceriain level of overaliresults
before individual bonuses are paid. “You
can sav, If we earn: o many doliars, or if we
get into the World Series. vou'll gel a re-
ward,” notes Peter T. Chinges, who heads
the compensation consulting practice at
Peat, Marwick. Mucheli & Co. But finding
the right balance is not easy.

Nor is 11 easy ¢ establish performance
siandards for every job. True. you carn set
guotas for saiespeopie ant determine efh-
ciency ratos for plan: managers. You can

€ven mﬂd:ure performan..e 1n l'~1.IL_I': dTE‘ES F-43

guality control: at Soft-Switch Ind., 2 King
of Prussia, Pa., software company, the gual-
itv-control manager is rewardec in part on
the basis of results from cusiomer-satisfac-
tion surveys. But what do voi: do with a
human-resources manager? Should vou
measure employee turnover? ln many
cases, turnover is totally bevond & manag-
er's control. What's more, if vou do target
turnover, ¥ou run the risk of winding up
with unambitious emplovees whose main

" virtue s that thev don't like to change jobs.

To avoid thesé sorts of decisions, many
CEQs prefer 16 maintain a certain amount
of discretion over bonuses. In rewarding
vice-presidenis ané proiect managers, Jo-
seph Viar 1akes inic account the “degree of
difficulty” of the projecis they manage. He
could pay strictly on the basis of voiume of
business under management, “but differ-
eni jobs rely on different mixes of inside
people, consultants, and subcontraciors.”
savs Viar, president of Viar & Co., an Alex-
andria, Va.-based consulling company in
the data-processing area. Thus they re-
quire different amounts of management.
and he compensates accurcingiy,

Thern again, vou can’t use to¢ much
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LANTOM STOCK INCENTIVE.

g vour Ca}\e a*]d ha\'mg 1, 10C

THE REAL BQUITY INCENTIVE
When nothing else wi ao

THEP

Fau

Few owners of smal companies rebst
the ides of taking on herr employess as
partners and minony shareholders, bu:

" tha was not the case with Gordon B.
Lankion, president and chief executive
officer of Nypro Inc., a highly successful
plastic injection-molding company in Chn-
10n, _Mass. He inaugurated the company's
unusua! stock bonus program 17 vears
ago, and he has never regretted the

How does & privah‘.— ¢oumpany get ke} eir-
piovees 1¢ lose sleep over the business
withow gmng up equity? That was the
quesiion confronting Weatherchem Inc.. &
$6&_5-miliion maker of plastic caps ang ¢lo-
v sures located in Twinsburg. Ohio. s so-
+ luton: “phantom stock,” an increasingly

- comumon technique by which a company

i rewards emplovees for building the busi- |
ness’s value, while keeping the stock in

TOM SIMON

ACHARD HIOWARD

AI Heathemma' the original owner's hands. G. B Lankion ~ decsion. .
Weatherchem's As founder and chief executive officer Nypro's CEC and Created in 1965 when Nypro was 2
tounder and CEQ  of the family-owned company, Al Weath- president strugghng $4-miflion business, the plan

—_— wac designed i encourage employee
commitmen: and achievemen! by making equity available to
people throughout the company. Eligibility is based on 3 for-
mulz tha! takes inio account three faciors: length of service,
salary Jevel. anc job periormance. Every vear, emplovees re-
_cetve points in each category. If an indnvidual scores 20 points
or better, he or she can receive a special equity bonus.

The equity takes the form of real stock. The program i= not
ar employee stock ownership plan and uses none of the tax
advantages associated with ESOPs. Nor does Lankion view

. phantom equity as a viable allernative in 2 company Like his. “1

' wan! [the stock] to feel real.” he save. “You car. expiair phan-

" tom stock to people who are financialiy sophisticated, but it
can be incredibly confusing 16 evervone else.”

As Nyvpro has grown—today. it is & $65-milbon company
with 1.200 emplovees—some 90 employees, about half of
them nonmanagers. have become sharehoiders. Meanwhile,
the value of the stock {measured by book value) has shot from

. 83.5(t 2 share I 196% 10 §25 last vear. To discourage empioy- |
ees from ieaving. Nypro requires Geparung shareholders to

sell thelr stock back to the company over a penad of 5 to 16
vears—thereby minimizing the impact on Nypro's cash flow.

. ———————————— erhead knew he wanted t¢ institule some
kind of long-1erm reward system to get his half-dozen key
managers focused on “proftable growth.” Real equity made

. him nervous, however, Among other things, he didn’t know

" how long the kev people would stay around the 65-emplovee
company, and he didn't look forward to endiess battles over
stock valuation. Under the phanlom program. adopted in May
1982. selected managers will receive a share of the amount by

- which Weatherchemn's value appreciates over a five-vear peri-
od. The value is calculated according to a formula that takes

" into accouni the company's return on assels ané return on

* eguity, both adjusied for its cost of capital.

. The plan; has encouraged managers 1o focus on Weather-

. chem’s long- and short-lerm objectives, bu: Weatherhead is

© dissausfied with the formula. “It’s too damp complcated, and

* it isn't something voi cun pound the table over.” So the com-

. pany is formulating a new, simpler phantom plar to take efiect
when the first one expires next May. The new formula, he

. Savs. will probably be based on cumulative profits over a

" three-vear period. Why three vears this time, insiead of the
five years in the original plan? “Five vears,” Weatherhead of-
fers, “just seemed a bit too long.”

discrevion in awarding bonuses wihout un-
dermining vour incentive program. If the
principal basis for compensation is the
boss’'s whim, the only real incentive is to
stay on oz good side.

A1 this point, vou still have to decide how
much monev vou should dish out in the
form of incentives. Tt can't be somuch as to
imperil the business—by getting in the way
of meeting debt service pavments. for ex-
ample—vet it has 1o be epough to atiract
emplovees” atlentton. As z rule of thumb.
MOs! compensalion experts advise that vou
m:ake avalisble ncentive bonuses of at least

_ Y0% e 15% over base salaries. Emplovees

will tend 3¢ regard smalier bonuses as
“ups."” which may motivate them o waork a
littie harder and “'smarter.” but po: enough
1¢ justify the effort and expense of esiat-
lishing an elzborate incentive syvsiem.

Ther there’s the related 15sue of select-
g the nght performance levels—a critical
part of the process. If the 1argeis are too
high. peopie mav give np. H thev're 100 Jow,
VOU THay encourage peopie 10 take 18 easy.
Whai happens. for example, I vou surpass
the tarpet midway through the vear?

Ang what if vou sei target levels tha

inatdvertently wind up penalizing vour bes:
emplovees? That's more or less what hap-

pened at The Mvers Group Inc.. & freigh:
forwarder with 65 offices around the coun-
trv. For several vears, the company pai¢
cut bonuses according to a formula that re-

" warded people annually for profit improve-

ments at their individual branches. The for-

mula was designed 10 motivate those who

worked at the least efficient locations, and
thatit did. But it provided little incentive for
employees assigned to the most profitable
branches. Moreover, the system became
less and less effective over time. The better
an office dic one vear, the harder it was t¢
receive a bonus the next. People grumbied.
and so the company, based in Rouses Point,
N.Y.. eventualiy tcrapped the formula.

_Now incentives are tied 1o the overal. prof-

itahility of each office and of the company.
Once vou have setlied on performance
levels and criteriz. vou sl have 1o decide
how ofier peopie wili be rewarded—an as-
pect of iricentive compensauon thatis oflen
overlooked. Afier all. the real iesi of any
mcentive prograrm is ite ability to keep peo-
ple focused on company abiectives. Annuat
bonuses are tradiuonas,

&nd relativeiv easy

to administer. but can employees sy fo-
cused on targets for a whole vear? Gordon
Lankton of Nypro. the plastic molding com-
pany, doesr’t think so. His company pays
ite productivity bonuses on a quarterly ba-
sl because “'s vear can feel like a long
ume.” he savs. To make sure that evervone
nouces, Nvpro evern uses special profie-
sharing checks with a picture of George
Washington in the center and “profit-shar-
ing” printed across the 1op. ‘ ’
On the other hand. quarieriy bonuses can
be extremely impractica! from a company’s -
perspective. Not only does 1t take admims-
trative effort. but i demands an ability 10 .
forecas! with precisior and ic anucipate
cash-fiow needs. my, arn air-freight
company paic owt subsianiial incentive bo-
nuses at the end of ane guanier. onlv tohit a
dry period the next. It hasily revamped it
quarter]y incentlive prograim. Now nonmarn-
agers get bonus checks afier each prohi-
able guarter. but managers don’t receive
theirs untii annuai resulis are in. ’
‘Sc. if you jook harc enough. there are
splutions 1o all these polentiz! probiems.
The bad pews is that. once vou've come up -
wilh & viable short-ierm incentive plan, vou

20T
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\oh can look ou‘_si'

Tnere are no real shortcus 16 reaung

. &n efiecuve incentive conpe"‘sar_ion VS
term.. Nu matter how vou approach I vou

THE COPYCAT METHOD

! One strategy is 10 adap! somebody eise’s
pian 1o vour own circurnstances and
needs. It's particuiarly appealing if the

" pther company is similar to yours, and if

its svstem has worked well.

That was the case with Nicolet Instru-
ment Corp., which developed its plan
back in 198) after chief executive officer
* John Krauss'saw an article in the Har
| vard Business Feview abouw: the incentive,

coOmpensauon program at Analog De-

THE CONSULTANT ROUTE
Another strategy is to hire a specialist tc
. design vour compensation program for
i vou. That's & natura’ impulse. and con-
- suliants do have much to offer in the way
. of advice and expﬂ*‘ience Bu! many have
. worked only with large companies. w]nch
i does not help them in undersundmg and
© spiving the compensation problems of
. srnalier companjes.
Jarnes Bernsiein learned that lesson
the haré way when he brought in a well-
~ known consutung firm 1o design an in-
cenuve pian for his 84, 5-million health
' risk—-management firm, General Health
" Inc.. based in Washinmon, D.C. He wan!-

" several vears,

. strikinghy similar to Nicolet's. So Krauss
; copie€ Analog's incentive compensation

gL have i asi.. and answer. dozens of
difiizul guesuens abowt vour goals. vour
peoplie, ant vour business. 1t helps. how-

vices inc, As it happened. Analog had
managemeni and operaung structures

program. and it worked effectively for

There are pitfalis in the copveal ap-

. proack, however, To begin with. no two
. companies have identical cos! struciures:

i vour costs are higher than those of the
COmpany you're copving, vou may be

. e€ & compensauon svsiem that would er-
. cowrage emplovees to focus on sales vol-
: ume apd building market share. With that

mandate, the consultant produced an

" elaborate plan under which ali 80 em-

- plovees could earn handsome bonuses
by meeting individual and company ob-

_Jectives. “'The consultant gave me his

" best acvice,

" savs Bernstein. “It sound-

ed just terrific.” Unfortunately, it wasn't.

* Not only did the system demand hours

upon hours of management timne 10 re-

| view each empiovee’s objectives. but it
" also completely overlooked the compa-

n¥'s need to change direction and shift

THE TAKE-YOUR-LUMPS APPROACH

- may also find consultants who can help

- vou think through vour company’s

. needs. But don't expect anvone 1o under-
© stand your company as well as vou do.

Bernstein's experience illustrates 2 fun-

. camenta fact of incentive compensation:
sooner or later, you have to develop

. your owr: svsiem. There are no biue-

. prints. and there are no outside cures.

" You may discover some inieresting fea-
tures in other companies’ programs. You

“There's no substitute for sitting

¢ gowrn, locking yourself in a room, and

thinking about what's really important to

Fulge 1\L E\ TIVE CU\lPE\'S ATIO‘\
T ins inspirauon. buL the answers are al] close 1o home

ever. 1o have a strategy for dea‘ﬁng with
Lhese guestions. There are essentially

. three 1o choose from:

stimulating behavior that vou can™t af-

* ford. Nor can vou assume that the other

| plan.
! 10 Jearp Jimmy Connors’s backhand
~ when vou dor’t have his serve.” It may

company's market position or goals are
the same as yours. If they aren’t, the |
performance criteria are liable tobe off |
as well. “Copving another incentive i
" says one consultant, *'is like trving

¢ work: ther again, it may throw every-. |

* thing out of whack.

people around on short notice, Objec-
uves that made perfect sense one week |
were ouidated the next.

Within a year, Genera! Health
scrapped the consultant’s incentive pro-
gram and installed a simpler one de-
signed by Bernstein himself. Dispensing
with individual goals for everyone but
salespeople, the new system rewards

; employvees for meeting quarterly profit
" objectives. It takes a lot Jess tirne to ad-

- rmimsier, notes Bernsiein, and vet it's
- enough to send the message that “every-
- one needs 1o put their shoulder 10 the

 wheel.

1T

. vour business,” savs Bernstein. “Other-
' wise vou'll end up with a cookie-cutier

approach that was designed for the com-
pany next door.” Se, in the end, most
companies wind up developing their
compensation programs the old-fash- i
ioned way—by doing it themselves. |

still have to confront the issue of long-icrm
incentives—the kinds of rewards that en-
sure employees siav focused on 2 compa-
s objectives over the long haul. Those
kinds of incentives car: be just as important
as th€ guanerly znc annua! ones, maybe
more so. and the issues involved are noless
therny. Should vou give people real stock.
or stock options. or sume sort of substitute,
such as “phantom equity”? In a privae
company, how much information shouic
voureveal” How should the value be deter-
mined” Wha shoule vou include in the plan
How ofier should vou make awards. anc a
what leve!? Should vou pay dividends? How
can peopie cash oul? The kst goes on ané

on. ln efiect, vou have 1o siart ali over

afaim. deciding what kind of behavior vou

WHn! 16 eéncosrage. and why. :
And. as they sav orn late-night television,

THAT'S NOT ALL! You aisc have 1o be
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prepared to change vour plan (or plans) a!
least everv couple of years. Why? Because
companies change. markets change, people
change. objectives change. Even the best
plans aren™t good furever. Some need to be
rejiigeered every vear—adjusling the per-
formance criteria. including other people.
ang so on. From time to ume, moreover,
vou maY have to scrap the whoie sysiem
and siart again.

Consider Nicolet Instruments. whigh re-
cently has been {orced 10 restruciure s
Program in responsé to @ slowdown in ts
marke:. The original svsiem rewarded

managers according to the periormance of

individual product groups. It worked fine,
save CEQ Krauss, wher the company was
smaller, and growing ai 25% 16.30% 2 vear.
But now the growth has leveled off. and the
old ruies don’t apply.

Incentive compensation lakes an enor-

mous amouni of time and effort. It also re-
guires that vou think strategically abou:
your business, that you provide significant
rewards for performance. and that vou be
willing te share a loi of information with
your emplovees. The sysiéms that work
bes: are the ones with clear objectives that
peopie can undersiand and clear incentives
thz: they car ioliow, 1f vou cant provide
those things. or dop't want 16, vou might as
wel save voursell the trouble. Incentve
CUmDERSIULT 15 not {07 YOou.

There's univ one problem with that atti-
tude. The evidénce is overwhelming that a
well-designed inceniive system can have a
THglor impact on a company’s performance,
Eiving it a new competitive edge. So if vou
G05't 821 Ghe up. ¥ou run the risk that your
competitors will.

Infact. it could be that the company pass-
g vou o the righ: already has one. T2




Reviving the spirit of enterprise:
Role of the Federal labs

Since a 1983 report of the White House Science Council reco’mmended strengthening
the role of Federal laboratories in America's R&D, progress in transferring technology
has ranged from impressive to modest. Congress is accelerating the action.

Paut A, Blanchard and Frank B. McDonald

About 400 research facilities officially
classified aa Federa] laboratories’ em-
ploy nearly 185000 of the nation’s
scientists and engineers and account
for roughly $18 billion per year—a
third of all Federal R&D funding in
fiscal 1985, Moat of this support went to
a relatively few large centers devoted
to energy and weapons research, high-
energy physics experiments, medical
programs and space science and explo-
ration. Besides the muitipurpose na-
tional labs such as Sandia, Argonne,
Los Alamos and the National Bureau of
Standards, which perform a broad
range of R&D activities, the full roster
includes a diversity of installations,
including the Boil Weevil ‘Research
Laboratory; the National Radio As-
tronomy Observatory; the Insect At.
tractant, Behavior and Basic Biology
Center; the FBI Laboratory; and even
the National Zoo. Despite the contribu-
tions of the Federal labs, how they can
enrich the nation's R&D enterprise
with “public tachnology” has been a
subject of concern in Washington for
decades. '

One recent study of the problem was
conducted by a panel of the White
House Science Council. After a year-
long review, the panel, headed by David
Packard, chairman of Hewlett-Pack-

Paul A Blanchard served as Execulive Study

- Manager of the QSTP Working Group on
Extemal Interactions, which reviewed how
Federal laboratories are carrying out the White
Houss Science Council's 1983 recommenda-
tions. Frank B. McDonald, who was ¢harman
of the werking group, is Chigf Scienust of
NASA,
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ard Co and former deputy secretary of
the Defense Department, issued a
slender report? in 1983 that spoke to
issues relating to the management of
the laboratories—their missions, fund-
ing and personnel systems. But of
greater importance, the report cailed
for increased interaction between the
laboratories and commercial firms to
make the labs "“more responsive to
national needs.” The Packard report
accused some of the labs of woerking
without clear purpose and contributing
inadequately to the nation’s good. The
Packard panel recommended that the
size of each lab be “allowed to increase
or decrease (to zero if necessary) de-
pending on mission requirements,” ar-
guing that “preservation of the labora-
tory is not a mission.” What the labs
needed to do was develop more alli-
ances with universities and corpora.
tions and simplify government procure-
ment procedures, the report stated.
Such recommendations were not sur-
prising because the panel had been
instructed at the outset by George A.
Keyworth II. who was then the Presi-
dent's science adviser and director of
the White House Office of Science and

Technolegy Policy, to ask whether the

nation gets an adequate return on the
taxpayer's investment in the Federal
labs and whether the labs are helping
to stimulate the country's industrial
competitiveness.

White House concern with these
issues was also expressed in President
Reagan's suggestion of a Department of
International Trade and Industry and
his appointment of the Commission on
Industrial Competitiveness in 1983 (see

box, page 45). Congress, for its part, is
also taking increasing notice of the way
government-funded R&D is translated

_into the commercial enterprise~—most

pointadly, the conditions under which
Federa! labs contribute best to new
goods and services that are likely to
benefit the country's world trade. In
the current session of Congress no
fewer than four bills have been intro-
duced, in the nature of amendments to
or substitutes for the 1980 Stevenson-
Wydler Technology Innovation Act
(P.L. 96—480), to improve the transfer of
technology from Federal labs and to
promote commercialization.

Prior to the Stevenson-Wydler Act,
Federal agencies were not explicitly
required to engage in technology-trans-
fer activities, with the sole exception of
NASA. The Stevenson-Wydler Act
directs the agencies ''to ensure the full
use of the results of the nation’s Fed-
eral investment in research and devel-
opment.” Todo this, the law createsan
elaborate procedure: It calls for each
Federal lab to set up an Office of
Research and Technology Application
to identify ideas and technologies with
commercial potential. Once found, in--
formation about those concepts is to be
sent to a newly organized Center for
the Utilization of Federal Technology
at the Commerce Department’'s Nation-
al Technical Information Service.
NTIS is responsibie for collecting and
disseminating information about Fed-
erally funded R&D to possible users.
However, NTIS has little experience or
interest in technology-transfer mat-
ters, particularly as these involve li-
censing and royalties, and Congress has -
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not provided funding to the agencies for
establishing or operating research and
technology applications offices at the
labs.

The bills introduced-in the current,
99th Congress are intended to correct
the Stevenson-Wydler Act and stimu-
late more technology transfer. Hear-
ings on the propused legislation were
held in the House last May and the
Senate in August. As recently as 18
November, another bill, H.R. 3773,
championed by the House Committee
on Science and Technology, was
dropped inte the hopper with biparti-
san blessings. The measure is working
its way through Congress with unac-
customed support and speed (see box,
page 47).

Obviously, a sea change of sweeping
significance has occurred since the
Packard report. So much has hap-
pened, in fact, that even the conclu-
sions of the working groups established
by OSTP to assess the response by
Federal agencies to the Packard report
may be so much fotsam and jetsam
amid the new currents. The findings of
those working groups were released in
the summer of 1984 as a progress
report.® This article originally was
intended to discuss the conclusions of
the Working Group on External Inter-
actions, which examined the reiation-
ships of the Federal laboratories with
universities and industry. It now in-
cludes later developments.

Lab research, Federal styie

The Federal laboratories are essen-
nally a post-World War Il pheno-
menon, though the Agriculture Depart.

ment's extension service was founded
in the 19th century. The agricultural
axtension service has provided a wide
variety of educational, research and
technical programs that have helped
make America’s farmers the world’s
most productive. Agriculture's labs
and those organized by other agencies
were originally founded to carry out
well-defined missions or to take on

“specific sets of tasks and responsibili-

ties. Over the years, however, research
programs.have changed substantially
at many of these installations.

As the lahs have grown in size, cost
and function, their significance to
science and technology has increased
apace. Since Worid War II they have
been the recipients of a sizable propor-
tion of Federal R&D funds. For the
record, annual Federal outlays for
R&D programs, which stood at about
$100 million in the late 1930s. in-
creased to 510 billion by 1962 and
reached about 852 billion in 1985. The
Federal laboratories account for about
one-third of current government out-
lays for R&D. '

Consider the returns to the nation of
just one of them—the Naval Research
Laboratory, founded in 1923 at the
suggestion of Thomas Alva Edison.
From it have issued an array of
achievements, including radar, sonar

~and Teflon as well as synthetic lubri-

cants for aircraft engines, rocket
probes of Earth's atmosphere and mag-
netosphere, and several cardiac instru-
ments. Last year NRL registered its
3000th patent, and last October one of
its 1700 scientists, Jerome Karle, won
the Nobel Prize for chemistry.!

¥
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Microwave antenna, constructed indoors
at the National Bureau of Standards in
Boulder, Colorado, provides calibration of
far-field satellite antennas and phased-
array radar stations. NBS provided the
design for computer programs for this
technology to 18 different US corporations
and government agencies.

Another Nobel layreate workingina
Federal laboratory is Rosalyn Yalow,
For her work on human hormone
chemistry, performed at the Veterans
Administration research center in
Brooklyn, she shared the prize in medi-
cinein 1977. The National Institutes of
Heaith boasts four Nobel laureates—
Marshall W. Nirenberg (1968), Julius
Axelrod (1970), Christian Anfinsen
(1972) and D. Carleton Gajdusek (1976).
The Department of Energy and, before
it, the Atomic Energy Commission
have had a peculiar refationship with
scientists, Most of them have been
engaged at the labs through their
respective universities; thus, they are
not considered Federal employees. But
as members of DOE-supported research
centers, Ernest Q. Lawrence, Edward
MceMillan, Luis Alvarez, Burton
Richter, Glenn Seaborg and other No-
bel Prize winners add to the luster of
Federa] labs. :

Efforts by the government to ensure
that the nation is receiving an optimal
return on its investment reach back
more than two decades. In 1962 Presi-
dent Kennedy, concerned about the
growth of spending for Federal R&D,

rasked David Bell, then director of the
Bureau of the Budget, to lead a cabinet-
level study of the laboratories in the

PHYSICS TODAY / JANUARY 1986 43



pubhe and prwati'%fnoﬁﬁahve ven.

. tures, with the aim of speeding up the

introduction of commercial products
and techniques.
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promoting the use of government-
backed R&D for product development

in the commercial world is the Federal

Verticai-axis wind
turhine, negtected for
nearly SO years, based
on a design called a
troposkien {from the
Greek word meaning
“turning rope) first
proposed by a French
invemror, 0. J. M.
. Carneus, is under
development at Santia
Laboratones as an
alternative energy
source. Though
laughed at as "2gq
deaters,” the luraines
offer advantages over
standard honzzrtal-
axis technelogy
because they cozrale
al ground level, adjust
to wind shutts and can
be dult mare cheaply.

Laboratory Consortium for Technology
Transfer. The consortium was orga-
nized in 1971 by 11 Defense Depart-
ment laboratories to help move tech-
nology developed specifically for DOD
to local governments and commercial
companies. By 1974 it had expanded to
include labs from other agencies, and
since the enactment of the Stevenson-
Wydler Act the consortium has consist-
ed of almost 300 Federal labs from 11
different agencies. Part of the consor-
tium's success is attributable to its
unique structure. The act requires the
lab directors to name research and
technology application officers, who, as

_members of the consortium, seek to

encourage transfers. [n testimony be-
fore the House Science Research and
Technology Subcommittee last May,
the efforts of these lab technologys

- transfer officers were characterized as |

aften limited, tentative and uneven.
Witnesses said a smoothly operating,
systematie technology-transfer process
requires greater resources and commit-
ment than the ad hoc consortium and
the lab people have been able to mus-
ter. For this reason alene. supporters
of pending bills in Congress sought to
place the consortium in NSF. thereby
giving it legal authority, funding stabil-
ity and management structure.

The latest reexamination of the Fed-
eral laboratories dates from the ap-
pointment of Keyworth as the Presi.
dent’s science adviser in May 1981. As
a former leader of the Physics Division
at Los Alamos National Laboratory,
Keyworth had encountered firsthand

many of the problems and issues facing

the laboratories. When Keyworth ar-
rived in Washington, a mujor review of
nine Department of Energy multipro-
gram laboratories was already taking
ptace. The ensuing rcport” by the
Energy Research Advisory Board in
1982 clarified the roles of the DOE
facilities and recommended steps to
increase interactions with external
5T0oups to promote technology transfer
to the private sector.

Packard panel sets the stage

Early that same vear Kevworth com-
missioned a more broadly conceived
review of the Federal laboratories and
selected Packard to heud it. The Pack-
ard report did not advocate the whaole-
sale transfer of Federal laboratory
programs to private industry, as some
vbservers had expected it would, in
keeping with the Reagan Administra-
tion’s philosophy. Instead. the Packard
punel took pains to define the R&D
roles appropriate to the !aboratories,
¢oine on to make recommendations
consistent with the missions and fune-
tions of Federal research centers.




" A Presidential i:anel argues for R&D partnerships

- chard r raached the White House, President Reagan
?mk: 3::“:.:?:‘9{;&«!!1;:!!0;! Industnai Competitiveness undcr lho chawman-
ship of Joha A. Young, president of Hewiett-Packard. 'S purpose was to identity how cor-
porate Amarica might more quickly and easily translale scientific research and technoio-
gical innavation intd commarcial products, services and manulactwing processas and o
recommaend government policies 10 improve the nation's Competitive position in world
markets. The commission's report, Giobal Compantion: The New Reaiity, recognized,
among its many observations and conclusions, that US industry must make optimal use of
the resaarch capabiliies and rasearch resulls within Federal laboratones.

“One way is [0 increase RSD cooperation between Fedaral laboratories and specific in-

dustries,” states the report, released last February by the Comimerce Cepartmant. “Asa

result of discussions in this committes, the Office of Science and Technology Policy is
leading an effort that has brought together nauonal laboraiories with expertisa in
materials science and the steel industry to genarate leaplirog lechnology appiicabie to
stael production.” Steei is an industry that has been particularly plaguad by the absence
of innavation. Not coincidentally, the only governmant membar of the Young commission
was George A. Keyworth §, OSTP"s direCtor, who instigated the “staet initiative.” "1t is
noped this pilot effort will stimulate additional cooperative reseasch berween Federal
laboratones and other indystrias that might benefit from Federal research,” the repont
states. ’

The rouble, as the Young commission sess it, is thal "govarnment-funded mission-

orisnted RAD,” as practicad in the Federal labs, "is not a major contributor ta indusiry's
ability t0 innovate and produce.” For almast two decades aner World War It, says the
Young report, government agencies and laboratories abetled the commercial develop-
ment of such prime innavations as compulars, semiconductors and jet aircrait. “Today,
however, indusiry has long surpassed the governmaent as the main scurce of technologi-
cal innovation, and the govemnment has increasingly bacormna a net user, nol a provider, of
industrial technology,” the report argues.

Indeed, among ils racommencations the Young repon urgas that nondefense Federal
agencies require the Jabs to foster industrial compatitiveness through their A&D and that
a cabinet-rank Qepartmem of Science and Technology De created 10 "transform the
current, fragmented formulation of policies for science and technology .. . and improve

the managemaent of Feceral RAD in laboratories and agencies™ under its jurisdiction.

—~lAwiN GOODWIN

Among seven basic laboratory roles,
the panel concluded, are the obliga-
tions to “build and manaye large mul-
tiuser technical facilities and encour-
age industry and universities t0 use
them,” to “contribute . .. to the educa-
tion of scientists and engineers in
applied research™ and to develop com-
mercial products “only when that work
has industry cooperution and is directly
related to the labaratory’s unique capa-
bility.” Noting that these roles are
intermediate between those of univer-
sities and industry, the Packard report
went on to urge the laboratories, uni-
versities and industry to “fulliil their
proper roles and complement one an-
other, so that the research contributes
to US leadership in technologies and
products.” '

Nothing in the report’s recommenda-
tions startled those familiar with policy
issues relating to the labs. Apart from
proposals to create a separate person-
nel system for the laboratories and to
provide multiyear funding, there was
nothing even controversial in the ree-
ommendations. Some critics main-
tiined that the report added little new
ar useful to the national debate about
the future of the laboratories. Indeed,
the recommendations of the Packard
ceport are similar to those made in the
Uell report more than 20 years before.
Both sets of conclusions. thea, tend to

reinforce the verdict that the Federal
labs offer an exceptional source of R&D
for commaercial technologies. '

Keyworth saw to it that the Packard
study was f{ollowed immediately by a
second inquiry designed to emphasize
the report’s recommendations and to
gauge the responses to those recom.
mendations by Federal agencies. Thus
in August 1983, only a month after he
had been briefed on the Packard recom-
mendations, President Reagan directed
OSTP and the Office of Management
and Budget “to lead an interagency
ellort to respond to the central thrust of
the report.” During the spring of 1984
four working groups examined what

progress the agencies and their labs .

had made in implementing the Pack-
ard recommendations. The groups
compiled detailed status reports of the
actions taken by all major Federai
agencies. Accordingly, the sections of
the overall progress report treating
laboratory missions, personnel, fund-
ing and management deal largely with
issues internal. to the Federal govern.
ment.

The issues considered by our Work-
ing Group on External [nteractions, by
contrast, involve universities and in-
dustry and may in that sense be consid-
ered of wider public-policy interest.
The wurking group's assignment was
not without its challenges. First of all,

the Packard report is brief—only 12
pages long, apart from the summary
and appendices—and consequently of-
fers littie or no detailed guidance in
carrying out its recommendations. The
working group also needed to interpret
the recommendations in the light of the
differences observed between the ways
the laboratories intaract with the uni-
varsities on the one hand and with
industry on .the other. A third chai.
lenge arose from the disclosure, follow-
ing the completion of the Packard
report, of several irregularities in mili-
tary procurement, such as $670 toilet
seats (or the Navy and $7000 coffeepots
for the Air Force. Such cases threat.
ened to affect Federal procurements
generally.

Finally, the working group had to
confront the great diversity of the
Federal laboratory system itselfl. Asa
practical matter, the working group
sought frst to understand the funda-
mental {eatures of external interac.
tions of the most successful and produc-
tive laboratories, with a view toward
framing recommendations applicable
‘to the larger number of Federal labora-
tories. Although the working group
consulted other reports dealing with
external laboratory interactions, it
found that the goals and recommenda-
tions enunciated in the Packard report
were themsel ves the most useful points
of departure for the task at hand.

Access 10 Federal labs

The Packard report recommended
that Federal laboratories “should en-
courage much more access to their
facilities by universities and industry.”
While industrial R&D firms perform

. some basic research and also develop

military hardware, their main func-
tions are to create, provide and seil
useful products and services. [t follows
that the main reason to make laborato-
ry facilities avaifable to industry is to
promote cominercial development,

By contrast, access to the Federal
laboratories by universities is likely to
contribute fundamentally to strength.
ening a complementary relationship
Both laboratories and universities are
committed to the search for an under-
standing of basic physical phenomena.
They share needs for improved state-of-
the-art research instrumentation, for
instance. Moreover, laboratories are
almost entirely dependent upon uni-
versities for the training of their man-
agement, administrative, scientific and
technical stafs. Assistance touniversi-
ties—and, more broadly, a strong inter:
action with educational institutions
generally—therefore is.in the self-in-
terest of the luboratories, us well as in
the national interest.
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The working group tound that imple-
mentation of the Packard recommen-
dation for greatsr access to laboratory
facilities has been widespread. Some
Federal laboratories, such as the Na-
tional Bureau of Standards, are re-
nowned .for their. long: tradition of:
providing access to extsrnal groups. .
Indeed, the record of schievement is
impressive. Take the case of NBS's
Automated Manufacturing Research.
Facility, which has been helping to:
develop the !'l.ctory of the future with
dozens of major industriai firms, NBS
provides a test bed for both hardware
and softwars systems—among these,
robot vision devices that direct robot

. arms electronically, lasar position-mea-
suring devices that enable computers

to direct tooling operations, instru-
ments {or detecting changes in sonic
signatures that can anticipate drill
failures, and near-field microwave an-
tennas that simplify measuring and
calibrating far-field radiating charac-
teristica for satellite antennas and
phased-srray facilities,

Another instance of laboratory-in-
dustry partnership is taking place at
Keyworth’s suggestion: Argonne Na-
tional Laboratory is forming an R&D
venture with US Steel, Armco, Bethle-
hem, LTV and National Steel. The
plan is for steel-company scientists and
engineers. to work alongside lab re-
searchers developing new technologies
to replace obsolete coke ovens and biast
furnaces, Electromagnetic casting
may be one way of improving products
while cutting costs. The Argonne pro-
ject is fundamental to Keyworth's
“steel initiative,” whose goal is to
develop “leaplrog technology” that will
not only help restore the industry's
badly eroded position in world markets
but also place it well ahead of foreign
competitors. The idea is to develop
generic technologies that the entire
industry will share.

Scon after the steel project was
proposed, Keyworth asked the naticnal
laboratories to identify ongoing or
planned research that might benefit
other ailing industries. Argonne sug-
gested that its development of an adia-
batic engine could help the farm-ma.’
chinery industry. Soon afterward Cat-
erpillar and John Deere Co spoke to
laboratory officials about setting up
some sort of research praject in ad-
vanced engines, electronic controls and
continuously variable transmissions.
Unlike the steel initiative, the off-road
equipment project will attempt toc deve-
lop specific products rather than basic
technology.

Increasingly, Federal labs are spawn.
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ing grounds for new-technology ven-
tures. In the 35 peacetime years of the
Oak Ridge National Laboratory from
its origin in the Manhattan Project of
World War II until 1980, some 20
companies were launched with technol-
_ogies developed by:the lab. In the next
four years, batween 1980 and:1984,
more than 30 spmoﬂ‘l led to the forma-
tion of new companies.

Several .venture<apital companies::
have been foundéd on RED produced i,
Faderal labs Por exampl#, viruses sqd”
bacteria have been identified in min-
utes, rather than the days or weeks
needed with existing methods, by a
technique involving laser beams devel-
oped at Los Alamos in a project funded
by the National Institutes of Health.
Just as the lab set out to find cornpanies
that might want to acquire the new
process, a Chicago venture capitalist
happened to visit Los Alamos, seized
upon the concept and raised enough
money to develop a commercial proto-
type. He then organized a company,
Mesa Diagnostics, with an exclusive
licensa to market the technoloegy.

The Solar Energy Ressarch Institute
has developed two prototypes of insu-
lated glass—one using coatings that
reflect heat and cold, the other using a
vacuum rather than an inert gas
between panes. Vacuum-insulated
double-glazed windows, according to
SERI, improve thermal insulation by a_
factor of 10 over conventional double-
panel windows. SERI is now working
with several companies interested in
such technologies. SERI has also devel-
oped a technique for producing contin.
uous ribbons of silicon for making
photovoltaic ceils. Exclusive license
for the process has been granted to
Arthur D. Littie Enterprises, which is
about to announce a fabricator for the
ribbons,

The primary reason for such progress
is easy to identify: Provision of access
to facilities lies almost entirely within
the jurisdictions and the means of the
laboratories themselves. Given the
freedom to act without the nced for
agency reviews, authorizations and ap-
provals, laboratory directors and man-
agers can rapidly and effectively pro-
vide the access envisioned by the Pack.
ard panel. There is still room for
improvement, however. Many Federal
laboratories have programs to promote
personnel exchange. but the flow of
laburatory scientisis and engineersinto
educational settings remains weak.
Some career laboratory staff members
may spend 30 years or more within Lhe
same walls, never to refresh or upgrade
their education or training at external

_'l.m WAy

institutions. In addition, much more
could be done to bring students and
faculty into the laboratories, where

they would perform research in the

national interest while simultaneously
furthering their educat:on and exper-

‘Many.la
hire more students and faculty but
have been thwarted by the current
system of quotas on “full-time-equiva.

Jent” employees. Thesa personnel ceil-

ifgs are intended to contro} the growth
of Federal agencies. In practice, how-
ever, the full-time-equivalent quotas
force laboratory managers to choose
between temporary student and faculty
hires, on the.one hand, and retention of
permanent laboratary staff on the oth-
er. At the least, the working group
concluded, student and faculty hirings
should be exempt {rom such quotas.
Additional interchanges of personnei
between laboratories and universities
are also desirable at the senior level
Even if other circumstances are favor-
able, however, differences in pension
benefits can work against such appoint-
ments. These impediments shouid be
removed, the working group agreed.
The foregoing conclusions led the work-

ing group to offer recommendations of

its own:

» Collaborative relationships with
educational institutions shouid be in.
corporated into the laboratory mission.
» Programs to provide students and
faculty with opportunities to work in
Federal laboratories should be expand-
ed. "

» Student and faculty job positions at
government-operated
should be exempt from full-time-equi-
valent personnel guotas.

» Programs to increase interchanges
between university and labaratory per-
sonnel should be strengthened. particu-
larly those that bring permanent labo-
ratory staff to university and other
educational settings.

» Legislation should be sought to per-
mit retention of pension benefits for
scientists and engineers who move
between Federal laboratories and uni-
versities.

R&D interactions with indusiry

The Packard report recommended
that R&D interactions between Federal
luboratories and industry “should be

greatly expanded by more exchange of

knowledge and personnei, collabara-
tive projects, and industry funding of
luboratory work, provided an oversight
mechunism is established to prevent
unfair competition.”
tions referred to, of course, are two-way

ratories have atmnpted to.

laboratories -

The R&D interag- -

|



A bill for Federal labs gains speedy action
anammhﬂtmso much polkitical support asqucmyuHR 3773,

Fugus, \he FRrids Cemocrat who heads the Commities on
-'mm the llinois Republican who it House
’ malttwuoth«b-ils.ntwouldammm
SIWW chmubgy innevation Act of 1980 by suthorizing government-
operated:faboratories 10 enter inta joint AA0 agresmants with states and localities or
ommﬂiandu:w«m On 9 Decambaer, the measure was appvoved unanimously
mmol-l'ouuandw«ntclm Senale, whare itis championed by the majority leader, Rob-

Among ;  provisions, the bill requices the agencies lo ostabllsh cash-award programa
as incentives, lor Federal labs:and their workers 10 produce discaveries and inventions

) 8d::. The-bill omits the most controversial iMsus of other
; require that government inventors get “at least 15%" of
licansad for commaercial use—a reward formula that
some,-both inside mmm governmaent, fear may change the nature of much
Federsl laboratory work:from:basic studies to short-term research with potentisd
commercial vaiue: _H.R. 3773‘gm| lab directors great flexibility to use the royaities or
atherincome domod from inventions at their1abs ta reward thair staff peopie as weil ast
spend-such: money.for & vty of purposes, including advancing sciantfic exchanges
among govemment-operaled fabs and.educating and traning workers. -

‘oundation. If the bill becomes:law: the consortium,
$5me.300 Federat tabs 10 haip move RAD into the
€eVIduCt semirlars and sarve as a clearinghouse

w_ﬂmmwa on 18 November by more than a dozen

H&Sﬂ&wmﬁm institutionaliZe the Federal Consortium for Technoiogy Transier,

‘nes and cther private parties to loster

—IRWIN GOODWIN

in nature. Industrial experience, re-
search results and management tech-
niques might profitably be transferred
in many instances to Federal laborato-
ries., At the very least, industrial
‘'scientists and managers need to partici-
pate more fully in the initial planning
of laboratory research programs.

The primary thrust of the Packard
panel’s recommendatian, however, lies
in the opposite direction—the transfer
of technology developed in the Federai
laboratories to business and industry.
This view is shared by Congress, as
evidenced by the Stevenson-Wydler
Act and the bills now before it. The
working group was impressed by the
large number of instances of technole-
¥y transfer already on record. We have
referred to only a few in this article.
The group nevertheiess agreed with the
Puckard panel that Federal laborate-
ries could do even more to transfer
technology to the private sector.

Renewed efforts in this direction are
required by the growing dependence of
US industry on technology, the worid-
wide challenge to US industrial leader-
ship and the ever-increasing sophistica-
tion and rate of development of tech-
nology itself. Progress toward
transferring technology to industry has
been lesa widespread and more uneven
than progress toward greater access to
lub facilities.

First of all, technology transfer is an
inherently difficult process: It requires
development of the technology itself,
wlviincement of the technology to a
stage permitting practical application
and recognition by both the Jdeveloper

and potential user that a transition can
oceur (which itself assumes effective
contact and communication between
the two parties). Another set of diffi-

culties arises from legal and policy

issues lying outside laboratory jurisdic.
tion and control—{or example, the
eatures of enabling legislation and,
especially, Federal patent policy.
Many of these issues are now being
considered by the Department of Com-
merce, which has the chief responsibil-
ity for implementing the Steven-

son-Wydler Act. Additional helpful

proposals have been prepared by .the
Department of Energy in response to
the ERAB report. These two currents
of activity, together with the influence
of the Packard report, appear to have
produced a renewed commitment to
technology transfer in most Federal
agencies. The working group offered
recommendations of its own to speed
this process:

» Agencies and laboratories should
promote means by which US industry
can participate in identifying the na-
tion's basic research needs.

» The transfer of technology to private
industry should be incorporated into
the laboratory mission 5o as to provide
management focus and a positive envi-
ronment for this work. Laboratories
should involve industry in technology
planning at the eariiest appropriate
time, strengthen techniques to detes-
mine the commercial potential of new
labaratory technology, and obtain mod-
est additional funds to facilitate the
spinalf ol laboratory technology.

» The authority of the laboratories

should be extended to permit them to
enter into a wide variety of cooperati
research projects and to allow thém:
provide an incentive program.—&ﬂ:'
ratory inventors. )
» The authority of govel! xagga
government-opera
should be extande
grant patant
ture inventions

» The Department of Commerce
should draft proposals to ensure that
implementation of the foregoing rec.
ommendations does not result in unfair
competitive practices by the Federal
laboratories.

A little perspective on these recom-

mendations is in order. First, the
working group concluded that industry
should be brought inte the process of
technology transfer at the very begin-
ning, when basic research needs at the
laboratories are initiajly identified.
Some laboratories appear to be making
good progress toward this objective
through use of advisory bodies whose
members include industry representa-
tives,

Second, it seems essential to make
technology transfer part of the labora-
tory-mission statement in those cases
in which this has not already been
done.

The next four working-group recom-
mendations ofer more specific sugges-
tions to speed technoiogy transfer. As
a practical matter, stronger incentives
are needed for both parthners in the
technology-transfer process, but espe-
cially for industry. The working group
benefited from the studies of both
ERAB and the President's Commission .
on Industrial Competitiveness’ in this .
connection.

Moreover, the working group recog-
nized an acute need for guidelines on
the transfer of technology to foreign
organizations, particularly in ‘areas
that affect the nation’s international
competitive position. A balanced, two-
way transfer is required, and knowi-
edge gained from foreign organizations
should be exploiled to this nation's
advantage. .
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Finally, the working group noted the
need for procedures to preciude unfair
compatitive practices—a danger identi.
fied in the Packard report.

Simpiifying Federal procedures

The Packard panel recommended
that contracting by agencies and labo-
ratories of universities and industry to
conduct research and development
“should be encouraged by simplifying
the necessary Federal procurement
procedures. The procurement process
should give laboratery d:tectm
greater flexibility in contracting.” The
report reflects the widely held view
that Federal labs would contract out
more R&D work if it were simpler to do
so. The working group concurred with
this conelusion.

The Federal procurement process
now requires some 135000 employees
to handle transactions through 1600
offices. ' Such transactions were gov-
erned through 1983 by 6300 pages of
regulations. Fortunately, there is hope
for progress in the form of a recent and
thorough study of Federal procurement
regulations by the National Academy
of Public Administration. The recom.
mendations advanced in the academy’s
report® appear to enjoy the widespread
support of Federal procurement execu-
tives and to offer the best available
approach to continued, systematic
progress in this area. Accordingly, the
working group concluded that it could
do no better than to bring greater
attention to the academy's findings.
The action required would be govern-
ment-wide mnormousiy complex.

Because revisi nof Federaf:procure.

‘ment procedures:lies entirely beyond

the control of indjvidual laboratories,
and largely beyond control ofthe agen-
cies themselves, only modlit progress
has been made since the Packard re-
port. To make matters worse, the

48  PHYSICS TODAY / JANUARY 1986

working group discovered that other
factors can restrict the oumbers of
external contracts awarded by Federal
laboratories. Poor management prac-
tices, such as an internai laboratory
requirement for many levels of review

and approval, can constitute a major

barrier to the contracting process. On
the other hand, laboratory directors
and managers may often have quite
legitimate reasons to retain significant
fractions of R&D work in-house. In
some cases, laboratories may be re-

_quired By-parent agencies to provide

direct R&D support for regulatery pro-
cesses. In others, directors may need to
maintain a minimum levei of expertise
in various scientific and technical
fields, simply to ensure that they can
continue to be intelligent buyers of
additional support services in those
fields. These points need to be more
widely understood by support contrac-
whoi‘are ‘apt to perceive the
ity of the procurement regula.
tionss the sole cause of frustration or
delay. *

As it happened, a second major
procurement issue arose during 1933,
after the Packard repeort had been
completed: the drive within the Federal
government Lo foster greater competi-
tion among bidders for contract
awards. This concern stemmed from

accounts of irregularities in miiitary

procurements. By the time the work-
ing-group study was under way, this
issue had eclipsed interest in the com-
plexity of the procurement reygulations

. themselves. [n reaction, Congress be-

gan to consider legislation designed to
restrict acceptance of unsolicited con-
tract propcsals and discourage award
of sole-source contracts—measures
that could seriously impede the pro-
curement of basic research results from
university groups.

The effort to broaden procurement

L3

Automated-manutacturing research at
NBS. Ths device measures surface
roughness: The samicircular array .
comMains 87 sansors thal manaor the light
from a Ha-Ne laser scanered by the metal
surface being tested.

competition had actually started some-
what earlier. For exampie, P.L. 98-72 -
was enacted in 1983 to improve small.
business access to Federal procurement

-opportunities. This law requires thata

proposed procurement of $10000 or
more be publicized in the Commerce

Business Daily, with eight exceptions, in

one of which covers a “unique or
innovative unsolicited research propes-
al, the publication of which would
disclose original or innovative re-
search.” The working group learned,
however, that this vitai provision was
being unevenly interpreted. Some pro-
curement officials were choosing to
require that all university proposals be
advertised, arguing that they could not
be expected to determine whether a
given proposal was “unique and inno-
vative” or not. ‘

The danger of this development was
compounded by various Congressional
proposals during 1983 that would have
treated the procurement of basic re.
search sssentially on a par with mili- -
tary hardware acquisitions. It ap-
peared to the working group that the
benefits of peer review, long used to
weigh the value of proposals for basie
research, were being overlooked in the
debate on competition in procurement.
Peer review is certainly a form of
competition—albeit not the price com-
petition appropriate to military hard-
ware procurements—and this point
needed to be made and understood
more widely. Finally, the working
group could not ignore the increasing
delay between proposal submission and
contragt award observed in Federal
agencies, even thouch the Packard
report did not mention Lhis problem
explicitly, A ({undamental timetable

" for basic university research is set by

the academic calendar and the pace of
graduate-school training. Significant
progress on a research problem must
usually be made within a matter of
months. Such research cannot be sus.
tained if the time required for a deci-
sion on awarding. rejecting or renewing
acontract stretchestoa vear or beyond,
as is now often the case.

Here, then, is -how the working
group's own recommendations stcod at
the conclusion of its task in May 1954:
» The Federal government should can.
tinue to suppart the 1933 recommenda-
tions of the National Academy of Pub-
lic Administration, which are aimed at
a systematic reduction in the complex-
ity of Federal procurement regulaticns.



> Legislation and executive orders de-
signed to increase competition for Fed-
eral contract awards should also pro-
tect the procurement of innovative
basic research.

» The peer-review system should be
defended as a form of selection appre-
priate to the procurement of basic
research, meeting the concern for com-
petition in procurement.

» All agencies should adopt the objec-
tives of the National Science Founda-
tion for the funding of basic research: a
decision on award within six months of
proposal receipt, a proposal length of
lessthan 15 pages and the safeguarding

of the technical proposal as the proper- .

ty of the proposer.

With respect to competition in pro-
curement, at least, the story has a
happy ending. University representa-
tives and others brought their case to
Congress, and provisions of the Compe-
tition in Contracting Act of 1984 are
favorable to the procurement of basic-
research from universities. The act
broadens the definition of “competitive
-procedures” by including the selection
by peer or scientific review of basic
tesearch proposals submitted in re
sponse to a broad agency announce
ment of interest. Because many, il not
moat, research proposals are already
submitted in response tc some agency
statement of interest and reviewed in
this way, the act nicely impiements the
working group’s third recommenda-
tion.
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The act also authorizes the use of
“other than competitive procedures” in
certain circumstances. Two are impor-
tant to universities: the establishment
or maintenance of an essential engi-
neering, research or development capa-
bility at an educational or other non-
profit institution or Federally funded
research and development center; and
the funding of a unique and innovative
research proposal through award of a
sole-source contract. Taken together,
these provisions should help to ensure
the vitality of university research and
the preservation of the present part-
nership of universities. industry nnd
Federal laboratories in the national
R&D enterprise.

In summary, the composite progress
report compiled by OSTP does not
include all of the points and recommen-
dations made by the Warking Groupon
External Interactions. However, many
of the most important recommenda-
tions, together with suggestions of the
other three working groups, appear in
sections outlining “Future directions”
that ought to be seriously considered by
the Federal government. I[f these ac-

_tions are taken, there appears to be the

best chance in two decades that the
reforms originally envisiored in the
Bell report will actuaily be completed.
In gddition te McDonald and Blanchard,
the working group included the following
membery: Robin Brett (US Geologrcal Sur-
vey, Department of the Interior), Philip Chen

Radiation hardened against singig-event
upsats, this mregrated circult developed at
Sandia Laboratones wil be used in the
attitude-control computer of NASA's
Project Galileo spacecraft. Seen here is an
snlarged slice Of 2 4-it MICTOErOCESION,
abawt 0.15 inches on each side and
containing 2700 ransistors, A single-event
upssl occurs whan 3 high-anergy particle
passes through a transistor, causing a
voilage surge that scrambles binary-digit
information.

{National Institutes of Health, Department
of Health and Human Services), Alan Cla-
flin [Department of Energy. Don Ehreth
{Environmental Protection Agency. James
Hall (Department of Agricultures. Leslie
Meredith (National Aeronautics and Space
Administration), Donaid Potter {Department
of Defense), E.J. Richards {Department of
Transportation). Howerd Sorrows {National
Bureau of Standards. Department of Com-

merce) and Jack Williams jDepartment of -

Commerce). Other regular participants uere
Norman Kreisman (Department of Energy)
and Giora Pelled (Department of Defense,
but affiliated with the Natonal Science
Foundation during the working-group

studyt :
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end with the use of a terrifying piece of
technology from new, top-secret govern-
meént laboratories. Those facilities, at Oak
Ridge, Tenn.. Los Alamos, N.M., and a few other
sites. have since grown into multipurpose “na-

I Yorty years ago. World War II came to an

tional labs” that perform wide-ranging R&D.

While nuclear. :

bv..:H:e'rb Brody

Bip b LI AWy

hindrance to comtneréia_lization of government |

technoiogy, are loosening up. The labs now ;| .
welcome private sponsorship.for proprietary

product development. A new exchange program
lets companies send their technical people to

work shouider to shoulder with their colleagues : '
at national labs, while the government picks up ! .
: ' C ‘much of the tab.

weapons  still
constitute ruch

“Closer collaboration with

also being en-

of - their work,
these labs are

the private sector is helping

their resources

increasingly be-
ing enlisted to

to spawn new firms

toaid struggling

fight civilian
battles. During

and shore up tired industries

basic industries,
likesteel. = -

the "70s the ene- . .
mies were pollution and the energy shortage.

The latest crusade: moving lab technology into

the private sector to help restore the country’s
industrial competitiveness, :

The battle is being waged on sevefal'f:'bnt_.'l."
. Patent policies, commonly cited as-a major

Hal Schmidt (above) formed Atom Sciences with

_patenis and consulting from Oak Ridge. “There

aren't a lot of barriers now.” he says.

o oo ly, the govern-
ment took the position that the fruits of publicly
funded R&D should be available equally to ev-

eryone, Thus any patent awarded for work at §' 

the labs became government property; the gov-
ernment then offered licenses to all interested
U.S. companies for a smali fee, .

" But these: nonexclusive licenses discourage |

commercialization. Because the technology pro-

- duced by the labs is unrefined——typically 90% of
: p;‘oduct.deve_lopmenl_'. remains to be done when |-

"The .labs are '

listed to" apply !

Until recent-




tierefore contributing insufficiently to
the national good. The Packard panel
recommended that the size of each lab
be "allowed to increase or-decrease (to
zeroif necessary) depending on mission
requirements,’ " adding that ' preserva-
tion of the laboratory is not’a mission.’
A direct outgrowth of the report, and
a striking example of how the labs can
be channeled to industry's service, is
the "steel initiative.” The plan is to use
the potent scientific and engineering
talents of the national labs to perform
basic research that the ailing steel
cormparnies cannot fund themselves.
Because of financial hardships, steel
‘company R&D is "typically geared for
results in six months to a year,” ex-
' plains John Roberts, associate director
of Argonne National Laboratory (Ar-
gonne, Ill), which will do much of
the work. The companies recognize the
magnitude of their plight. The steel
initiative will look 10-i5 years into
the future, says Roberts; it is to be
" a collaborative project in which steet
companies like U.S. Steel, Bethichem,
Naticnal, Armco, and LTV will send
their scientists to work in teams with

the lab scientists to solve problems
jointly agreed upon. "Incremental im-

provements aren't enough’ to restore

- 'the industry’s badly eroded cornpetmve -
position, says Reginald Dietz, vice-pres- -
ident for research at National Steel .

“We're going after

(Weirton, W.V).
"leapfrog’ technology that will put us a
couple of steps ahead.” The. labs will
work not on proprietary projects but on
generic technologies that the ent:re in-
dustry should share.

One thrust of the program will ba to

find new ways to convert iron ore info
liquid metal, bypassing the expensive
coking ovens and blast furnaces now
used. Another focus wiil be on casting
the liquid metal into pieces close to
the dimensions of the final product.

One possibility-is to use powerful, pre-
cisely shaped magnetic fields to confine
the molten metal s¢ it can be cast in-

to thin sheets, obviating the need for
strip mills to flatten thick billets. The
technology loosely resembies that being
developed to confine hot hydrogen gas
for controlled nuclear fusion. Oak
Ridge, which has a long-standing pro-
gram in fusion, will contribute its mag-
net expertise to the problem of castmg
steel.

Shortly after the steel initiative was
organized, George A. Keyworth II, Rea-
gan's science advisor, asked the nation.
al labs to identify other industries that
might benefit from a similar effort. The
result was a proposed project for ap-
plied research on off-road machinery.
In March, Argonne met with several
manufacturers to determine which
technical issues were appropriate for.

V) 4 A

cooperative action. The resulting list
includes advanced engines, electronic
controls, and continuously variable
transmissions. The lab hopes to begin
work in fiscal 1987.

Unlike the steel initiative, the off-

‘road equipment project will aim to de-

velop specific products rather than ba-
sic technology. To make this work, the
labs will have the liberty—unusual for
the government-—to keep proprietary
secrets. 'We won't have to tell Deere
what we're doing with Caterpillar,”
says Argonne's director of technology
transfer, Brian Frost.

Increasingly, the national labs are
becoming spawning grounds for tech-
nology-based start-ups. From Oak
Ridge’'s inception during World War II
until 1980, about 20 companies started

A glass devised to encapsulate nuclear
waste may be adapted for lens making
by an Oak Ridge start-up.

up with technology developed at the

lab, according to technology transfer

manager Donald Jared: in the following

four years, he says, there weré more -
_ than 30 such spinoffs, '

Some of these new companies -are

formed under arrangethents that

.would have been unheard of a shert

time ago. Perhaps the most dramatic

example comes from Los Alamos. Scien-
- tists there developed a way to identify.

viruses and bacteria in minutes, rather -
than the days or weeks needed with

exutms method- A !a.ur Lllummnn_

‘ . (which operates the [ab), and then the

.dero

the sample with a beam that alternates :

" between two kinds of polarization, and !

a detector senses the difference in how |
one polarization is scattered relative to
the other. This difference, it turns cut,
correlates with certain features of the
specimen’s DNA molecule.

The procedure wag invented at Los
Alamos in a project funded by the Na-
tiontal Institutes of Health. NIH had no
interest in commercialization, though.

and ceased its support while the device |

was still far from market readiness.
The lab began looking for companies to
acquire the technology. When David
Siiver, a Chicago venture capitalist,
came to Los Alamos in 1983 in search of
technologies ripe for commercial ex-
ploitation, the rapid analyzer stood out.

Silver raised £8.5 million through an
R&D limited partnership with
- 4 Prudential-Bache Securities

| (New York) and gave half the
money to the lab to develop a
commercial prototype. The part-
4 nership (a tax shelter to encour-

" age investment-in technology)
acquired full owmnership of the
- technology and then granted an
excliusive license to a new compa-
ny, Mesa D\agnoetxcs {Los Alas
mos). Mesa is wholly owned by
Silver’s venture capital firm,
the Santa Fe Private Equity
Fund. :

It is a curious reversal of con-
ventional practice, with the big
government lab working for the
small company instead of the
other way around. The partner-
ship pays the lab for use of its
staff during regular hours and
hires lab scientists as consul-
tants after hours. “It's cheaper.
than hiring our own staff,” says
_John Lonergan, Mesa's chief fi.
nancial officer and vice-presi-
dent for marketing.

It took two vears to put the
‘radical deal together, according
to Eugene Stark, the lab's indus-
trial liaison officer. The main hang-up

wag the patent. DOE had to waive |
title to tEe University of CallfSrnia

umversnt.y had to'waive its title to Sil-
ver's partnership. Eventually. 11 con-
tracts were needed to cement the agree-
ment; accordmg to lever
thl iaunusual i m its
itude. it w1

berof cases in which asmall company is | .
laiifiched with natmnal.‘las becﬁlanogy '

t ould not- abign-

policies. ot enmp e,

business with an exclusive license to
“the technology of remote fiber fluorim-.

Nauoul.l Lab.

etry developed at annm Lwermore '
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Sandia’s Stromberg (ieft) says companies
now “realize it’s worth bothering " to
work with national labs. The ailing steel
industry looks to the future by collabo-
rating with the labs in developing radical
steel-making methods, says National
Steel's Dietz tabove). Venture capitalist
Silver ttop}) struck an unusual deal: His

new company Aired Los Alamos 1o devel- -

op a marketable product.

-

Westinghouse with a bid that heavily.
emphasized industrial participation
and strengthening the local economy.
“We proposed doing business in a
new and different way,” says Carpenter
ut Martin Marietta Energy Systems,
the subsidiary formed to handle the lab
contract. For example, Martin Mariet-
ta has asked DOE for ownership of all
patents the company deems to be of
commercial potential—an "advance
waiver of title” that would let Martin
Marietta act with autonomy. As owner
of the technologies devised at Qak
Ridge, the company would grant other
firms exclusive licenses to bring the
inventions to market. Although DOE
‘has not yet granted this waiver, Martin
Marietta has begun negotiating license
agreements with other companies in
anticipation. “When the word comes,
we'll be ready to go,” says Carpenter.
"We expect to have some home runs.”.
Martin Marietta aiso strongly en-
courages the Oak Ridge technical staff
to serve as consultants-to "get our
smarts cut into the private sector,™ as
Carpentar puts it. In contrast, Union
Carbide had put a ceiling on how much
a lab scientist was allowed to earn on
the outside; some other national labs,
particularly Sandia. continue to en-
force tight restrictions on off-hours
consulting.
In another shift, Oak Ridge now wel-

comes private sponsorship of propri-

etary R&D. A number of companies,
including Cabot tBoston), Homoge-
neous Metals (Clayville; N.Y.); and Uni-
versal Cyclops Bridgeviile, Pa.), are
paying the lab to develop a new class of
alloys with a unique property. Unlike

" most metals, which get weaker as they

heat up, these "ordered intermetallic
alloys,” such as nickei aluminides, get'

FR AN veAl SEY

stronger. This property is especially
useful for éngines, which operate most
efficiently at higher temperatures.

- Present nickel aluminides are barred

from structural use by their brittleness.
Oak Ridge is working on ways to in-
crease ductility and has obtained dra-
matic improvements by adding small
amounts of other matarials, such as
boroan. . .

Martin Marietta has also made a sig-
nificant commitment to accelerating
the growth of the local economy, having
allocated 109 of ity annual contract fee
ifor running the lab) to launching new
companies. (The fee ranges from §5 mil-
lion to $20 million. depending on Mar-
tin Marietta's performance.) In addi-
tion, the company has promised to build
a 290-acre industrial park near the lab.
The first tenant will be the Tennessee
Innovation Center; a new subsidiary
that will invest in and "incubate” high
tech start-ups. The center is co-owned
by Tran Tech Systems (Salt Lake City),
which runs the similar Utah Innova-
tion Center.

The Tennessee [nnovation Center, a
for-profit organization, identifies prom-
ising technologies at the national
lab and "does everything necessary to
make them commeccially successful,”

says vice-president Melvin E. Koons.

The center makes equity investments,
typically of 350.000-3150.000, for start-
ups that satisfy several key require-
ments—a product or service on the cut-
ting edge of technology, potential for
generating revenues of 37-10 million in
5-8 years. and a promise to locate in
Oak Ridge. '

The center tries to find commercial
uses for inventions geared to specific
government purposes. For example, a

- new lead-iron phosphate glass was de-
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At Last-A Reagan
Technology Policy?

The President’s Economic Policy Council bas a program
to stimulate RGD and stop the stealing of U.S. technology.

I
by Jobn M. Barry

or close to a decade, the atti-
tude of several Presidents
toward encouraging research
and innovation resembled what Mark
Twain said about the weather—every-
body talked about it, but no one did
anything about it. But a fistful of tech-
nology-related initiatives, first raised
in the Carter Administration and rec-
ommended by the Reagan Administra-
tion’s task force on global competitive-
ness headed by Hewlett-Packard
Corp. Chairman John Young, were re-
cently endorsed by the White House
Economic Policy Council, the Presi-
dent's top domestic policy group. This
means that action is on the way, :
The recommendations involve both
domestic and trade policy. On the do-
mestic side, one of the most significant
proposals i3 to exploit the research
done in federal laboratories, which
spend $17 billion in R&D funds annual-
ly and employ abowt one-sixth of all
American scientists. The idea is to
speed technology transfer to the pri-
vate sector by letting these labs cut
their own deals with business on the
rights to their technological break-
throughs. Such a sea change, support-
ers say, would sprout dozens of Silicon
Valleys and Route 1283 around the
more than 300 federal labs. -
The House has passed a bill giving
. such power to the federal labs. In the
Senate, Majority Leader Bob Dole
backs the bill, but wants to guarantee
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the inventor 15% of the royalties.
Companies that treat their inventors
less generously are lobbying against
this provision—but not the bill. It's
likely a compromise will be worked out
this year. :

The Economic Policy Council also
endorsed two initiatives of National
Science Foundation chief Erich Bloch,
One is that federal agencies encourage
the building ofumvers:ty based multi-
disciplinary science and engineering
centers. The second would restruc-
ture the R&D tax credit to make it
more attractive to business, The pro-
posal comes at a time when the House
tax bill extends the credit for only three
years while cutting it to 20% from
25%. The EPC initiative, however,
could help keep the credit at its current
level and make it permanent,

Lastly, the EPC proposes that own-
ership of software and technical data

~ developed under government contract

be granted to contractors, with the
government using it royalty-free. This
proposal overrules the Pentagon,
which wants to use such data to set up
second source suppliers to compete
with the company that developed the
data in the first place. The fight over
this issue has only begun.

On the trade front, the EPC recom-
mends that the U.S. pursue an aggres-
sive bilateral strategy with key coun-
tries. The most mmportant issue is
what U.S. industry regards as theft of

“intellectual property,” including pat-
ents, copyrights—of software and mi-
crochips as well a8 books-—and trade-
marks. Notes one lobbyist active on
the issue: “T've been pounding away on
these things for a dozen years. Allofa
sudden, agencies are tripping over
eachi other to get part of the action.”

Incensed by the stealing of its prop~
erty, American business has beenin an
ongoing war over technology poiicy
with aimost ail the Third World coun-
tries. Indonesia, for example, has no
patent protection at all, and few devel-
oping countries enforce “process pat-
ents” (patents on the way a product is
made). Korea, among others, prohib-
its patenting any chemical compound
and denies copytight protection to
software, semiconductors or foreign
works. The Commerce Department
estimates Korean infringement on
U.S. intellectual property costs com-
panies $700 million a year.

fizer, Inc.'s experience in Ar-
gentina typifies U.S. business’
patent problems in the Third -
World. Just three weeks before Pfizer
was to introduce its antiarthritis drug
Feldene into Argentina in 1980, an Ar-

~ gentine company began producing the

same product. Four years later, twen-
ty Argentine firms were producing ge-
neric equivalents to the tune of $17 mil-
lion in sales. Pfizer’s sales were only
$1.6 miilion,
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Still another issue that incenses

U.S. companies is forced technology -

transfer. Most Third World nations
prohibit the import of many téchnoi-
ogies to force the company to build a
local plant. Another gimmick is to re-
quire an importer of technology to hi-
cense local companies to use that same
technology for modest fees. Even
Canada engages in this, and, after
prodding by U.S. manufacturers,
President Reagan personally raised
the issue with Prime Minister Brian
Mulroney at their last meeting. But
Ottawa has not changed its stance.

he Administration has made
I some tangible progress in
pressuring U.S. trading part-
ners to stop stealing American tech-
nology. The drive is being sparked by
Special Trade Representative Clayton
Yeutter, who is a member of the Eco-
nomic Policy Council. Last fall, the
White House initiated a complaint un-
der the Trade Act of 1974 against
South Korea for unfair trading prac-
tices, and Yeutter is threatening Thai-
wan with one. Says Yeutter: “Intellec-
tual property issues have high priority.
It's not a twenty-first-century prob-
lem. It's an immediate problem.”

Yeutter was given another powerful
club when Congress mandated in 1984
that intellectual property should be a
consideration in granting Generalized
System of Preferences rading bene-
fits. These are breaks that the U.S.
grants to help Third World nations.
The biggest infringers of intellectual
property, trade experts say, are also
the biggest beneficiaries of GSPs.

The White House’s longer-term
goals include putting patent and copy-
right issues on the agenda for the next
round of trade negotiations, and poasi-
bly creating a joint patent system with
other nations. Currently, patents have
extraterritoriality only i Europe,
which set up a joint system in 1978.

The EPC also wants to change the
U.S. law, which makes it much tough-
er to enforce process patents against
imports than against domestic prod-
ucts. A patent holder must only prove
infringement to win in court against a
ILLUSTRATION BY DAWIO SUTER
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[1.S, company. But against a foreign
firm, a patent holder must prove to the

Intermational Trade Commission not .

only infringement, but also that the in-
fringement substantially injures the
U.S. industry and that restrictions are
in the public interest.

Process patents are critical to the
biotechnology industry, which often
makes old, nonpatentable products in
new ways. But biotech is not alone.
Corning Glass has a process patent
covering fiber optics, which the ITC
conceded was being infringed by the
Japanese, aithcugh it denied the com-
pany protection because it couldn't
substantiate the other criteria.

Companies pushing for greater pro-
tection of inteliectual property insist
that without it they can niot afford huge
R&D budgets. Roy Massengill, Allied-
Signal Corp.’s patent counsel, worries
about patent infringement of a new
amorphous metals technology the
company spent $85 million and four-
teen years to develop. He is leading an
industry coalition lobbying Congress to
tighten the law to make enforcement of
process patents easier. The effort
should pay off this year. The measure

likely to emerge from Congress wiil
probably grandfather current infringe-
ments, but it will make it far easier to
protect future patents. o

Gerald Mossinghoff, head of the
Pharmaceutical Manufacturers Asso-
ciation, likes the Reagan initiative and
is optimistic that Congress will act on
domestic policy. But he is pessimistic
about the trade issues and believes
that the Third World will wage a guer-
illa war against U.S. efforts to protect
intellectual property.

But what most concerns even ad-
mirers of the Reagan effort is the dra-
matic shift of federal R&D money from
basic research to the Pentagon. Last
year, about 70% of federal R&D funds
went to Defense, up from only 47% in
1980, Worries the president of a com-
pany that devotes massive resources
to R&D: “The critical mass for techno-
logical development comes from basic
research. No business really funds
that. Right now, I'm afraid we're eating
our seed corn.”

If that's the case, all the reforms in
trade policy and patent law won't stop
the erosion of the nation’s competitive-
ness. ‘ n
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PATENT POLICY CHANGES STIMULATING
COMMERCIAL APPLICATION OF FEDERAL R&D

E. Jonathan Soderstrom and Bruce M. Winchell

Abzlzty to offe. exc!uswe licensing agreements should generate mcreasmg interest in federal

laboratory technologies among mdustry

Even though the federal government is both a primary
supporter and a major performer of R&D, only a small
fraction of the results of this research is finding its way
into commercial applications. One exampie of this trend
is the fact that less than S percent of the nearly 30,000
patents owned by the federal government are licensed
for commercial use. This statistic is a reflection both of
the fact that many government patents have little or no
commercial value, and that agencies have made little
effort to seek private sector users for even their most
important commercial inventions. As this paper will -
discuss, the patent policy of the United States
government continues to undergo dramatic changes in
efforts to stimulate the increased commercial application
of technologies developed by federally-sponsored R&D.

The growing realization that the laws governing the
ownership of patents were a major barrier to the
commercial application of government-sponsored
research has prompted the Congress to enact major
changes in government patent policies. The latest
change occurred on November 9, 1984 when President
Reagan signed into law the Federal District Court
Organization Act of 1984 (PL. 98-620). This law contains
the third major change in government patent policy
since 1980. Each new initiative was aimed at increasing
access to the results of federally-sponsored R&D and
promoting cooperative R&D between public institutions
such as universities and industry.

The first major change was enacting PL. 96-517, the so-
called Bayh-Dole amendments to the Patent Act. This
Act established the general rule allowing non-profit
organizations and small business government
CONEractors in most instances to rein title to inventions
conceived while under contract (o the federal

Jon Soderstrom is director-technology applications for Qak
Ridge National Laboratory at Martin Marierta Energy Systems.
He is responsible for identifying technologies developed at
the Laboratory with significant commercial potential,
negotiating licenses for the commercial exploitation of
patents granted on these technologies, and the start-up of
new business ventures based on Laboratory developmenits.
Prior t0 assuming this position in 1984, he was group leader
of the Technology Transfer Research Group in the Energy
Division of Ozk Ridge National Laboratory, focusing on
research on innovation, entrepreneurship, and the
commercial exploitation of government R&D. Bruce Winchell
is a licensed member of the Ohio, the Tennessee, the U.S.
Patent and Trademark Office, and the Canadian Patent Office
bars. He is General Patent Counsel t‘or Mamn Marietta Energy
Systems, Inc.

government to conduct research, The Act also included
an initial effort to set up rules for exclusive, royalty-
bearing licensing of federal inventions. Contractors
could either further develop the inventions themseives
or work with 2 licensee to transform the invention into
a viable commercial product. Thus, because it heid the
potentiai for significant economic gains through
licensing and new product development, this law
represented the first artempt 10 provide universities and
small businesses with an incentive to promote
inventions made under federal contract.

In contrast to agency practice, major research
universities that produce a significant number of
inventions now report that they are careful to invest in-
patent protection only for the ideas that appear to have
significant commercial potential, and then actively

- promote their licensing. As a result, these universities

are able to obtain royaity-bearing licenses for about 35
percent of their patents. —

The experience from the first two vears under the Bayh-
Dole Act was positive enough to lead to the second
major patent policy initiative. President Reagan issued
an Executive Order on February 18, 1983 10 expand the
scope of PL. 96-517. This order states in part:

1o the extent permitted by law, agem:y poh‘cy with respect to
the disposition of any invention made in the performance of
a federally funded research and development contract, grant
or cooperative agreement auwadrd shall be the same or
substantially the same as applied to small business firms
and nonprofit organizations under fthe provisions of FL.
96-317).

in awards not subject to [the provisions of PL. 96-517}, any
of the rights of the Government . . . may be waived or
omitted if the agency determines (1) that the interests of the
United States and the general public will be better served
thereby as, for example where this is necessary to obtain a
uniquely or bighly qualified performer: or (2) that the
award involves co-sponsored, cost sharing or joint venture
research and development, and the performer. co-sponsor. or
Joint venturer is making substantial contribution of funds,
Sfacilities or equipment to the work performed under the
award. .

This order would appear not to leave much room for
discretion and require virtually every federal agency o
give patent rights to contractors in most instances.
However, because over 20 varied patent statutes and
provisions are in effect Tor different agencies, a uniform
federal patent policy could not be established by
Executive Order alone.
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Amendments to the Bayh-Dole Act

By taking precedence over many of these existing
pieces of legislation, the amendments to Title 35 of the
U.S. Code embodied in PL, 98-620 represent another
step toward a more uniform patent policy. While the Act
calls for relatively minor changes in the language of the
Bavh-Dole Act, the provisions should provide a
significant incentive to establish active technology
transfer an. patent programs that may lead o the
commercialization of the research conducted at the
national laboratories.

In particular, with regard to the disposition of patent
rights, Congress deleted a primary exception in the
Bayh-Dole Act which restricted patent ownership at

' government-owned, contractor-operated (GOCO)

research or production facilities. Congress, with these
amendments, submitted a different exception relating
only to foreign contractors instead of GOCO
contractors. Thus, by this one rewriting of a critical
exception in the disposition of rights portion of the Act,
Congress opened the door for GOCOs to aiso directly
obtain ownership of their patents.

GOCOs can obtain the rights, however, only if they can
fit within the definitions of the Bavh-Dole Act. The
pertinent point of the definition is that the GOCO must
be a small business firm or a nonprofit organization
such as a university or other institution of higher
education. Congress thus allowed all nonprofit- or
university-type GOCO operations to obtain the patent
rights in an effort 1o greatly expand the transfer of
technology developed through the activities of
government-owned R&D facilities.

For-profit GOCOs such as Martin Marietta Energy
Svstems, operators of Oak Ridge National Laboratory,
were excluded from this legislation. Some members of
Congress expressed concern that big business GOCOs
would try to maintin ownership of especially
promising ideas and not make them available to
potential competitors. In passing PL. 98-620, however,
Congress requested federal agencies 1o issue regulations
as quickly as possible to provide for arms-length
dealings between the contractors’ subsidiaries running
the government facilities and those developing
commercial produces.

On February 5. 1985, Department of Energy Secretary
Donald P Hodel signed a new Departmental patent
policy. The policy states, in part:

it is the policy of the Department ro allow contractors to
retain title to inventions to the maximum extent possibie

- consistent with the President’s Memorandum on Patent

Policy. applicable statutory authority and mission
requirements.

This new patent policy extended the provisions of the
recent patent legislation to for-profit contractors. Thus,

\ail'Pepartment of Energy GOCOs now maintain

wnership of inventions arising from federally-
supported résearch conducted at their facilities.

In addition to granting patent rights 1o GOCOs, this
legislation and policy directives removes some
restrictions with regard to the length of the exclusive

Incentives to license
patents provided labs by
recent legislation has
encouraged them to
become more aggressive in
transferring their
technologies to the prlvate
sector.

licenses that can be granted, and allows agencies to
require outside parties to pay rovyalties for the right to
use government inventions. The five-year licensing
period restriction was removed and replaced with other
requirements, These requirements relate to the
distribution of rovalties received from licensing
agreements. The requirements are intended to provide
incentives to participants in technology development to
engage in technology transfer activities.

First, royalties or income earned by the contractor with
respect 1o licensing inventions are to be used to cover
expenses incidental to patenting and licensing the
inventions. Second, to provide an incentive for

‘inventors-to participate in the transfer of the technology,

the Act contins an additionai requirement to share
royalties derived from a patent licensing agreement
directly with the inventors.

After payment of the patenting, licensing, and other
expenses for the administration of the inventions,
however, the balance of any royalties or income earned
and received by the contractor is 1o form a
discretionary fund. This fund is intended to provide an
incentive to laboratory directors, since
commercialization of inventions is tangential to the
laboratory’s primary mission, and can create a
manpower drain on that mission. The fund is to be
used by the contractor for scientific research,
development, and education consistent with the R&D
mission and objectives of the facility. Allowable
expenditures would include activities such as advanced
applications engineering that increase the ticensing
potential of other inventions of the facility.

A cap was placed on the amount of revenues accruing
to this fund so that the laboratory mission would not
become skewed by such an endowment-like source of
funds. If the balance of the fund exceeds 5 percent of
the annual operating budget of the facility, then 75
percent of the excess would be returned to the U.S.
Treasury, with the remaining 25 percent o be used for
the same purposes as described above: In any event,
this fund will increase as royalty income increases. The
intention of Congress,however, is clearly for the funds
to be restricted to uses that will lead to the
development of additional technologies and fostering
additional technology transfer to the private sector.

Research Management
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It is important to note that Congress expressly stated .
that to the extent it provides the most effective
technology transfer, the licensing of inventions shall be
administered by the contractor employees on location at
the facility. Such decentralization of authority to
administer patent portfolios was considered important
because the contractors have the most interest and
incentive in transferring technologies.

The Secretary of Commerce was assigned the task of
issuing the impiementing regulations under PL. 98-620
which were published for comment in the Federal
Register on April 4, 1985. The proposed Commerce
regulations closely follow OMB Circular A-124 except
where mandated by BL. 98-620. Those regulations had
not been finally issued at the time this article was being
written. The Department of Energy has worked out the
implementing language of proposed class waivers that
would be used for the operation of this program in the
DOE. These watvers are expected to be issued after the
final issuance of the Commerce regulations.

Experience with university contractors has shown that
the organization conducting government-sponsored
research is most likely 1o move the results of this
development activity to the marketplace. Such
movement is possible, however, only when the
contractor conducting the research has the incentive
provided by controlling the ownership of patents on
inventions and the right to enter into royalty-bearing
licensing agreements. The prospects offered by PL. 98-
620 for financial return to the laboratories and staff
from licensing agreemnents should provide a stronger
incentive in making technologies more readily available
to industry. The intent of Congress in enacting this
legislation was clearly to provide GOCCs with the same

. incentives to establish active technology transfer and

patent licensing programs which would encourage the
use of the results of government-sponsored R&D from
federal laboratories. Through these efforts, technologies
with significant commercial potential are more likely to
be brought to the attention of industry in an efficient
and productive manner.

The incentives 1o license patents provided laboratories
by this recent legislation has encouraged them to
become more aggressive in transferring their
technologies to the private sector. In the same manner,
the support and protection afforded by removing
questions about the ability of GOCO laboratories to
control their patent portfolio should provide companies
with motivation to become more interested in
commercializing the results of federally-funded research.

For example, Oak Ridge National Laboratory has already
entered into three licensing agreements and is

negotiating about six additional since it began receiving
rights to patents in mid-1985. One of these licenses was
to Cummins Engine Company for the exclusive right to
use in heavy duty diesel engines a new alloy developed
at Oak Ridge. As a further exampie, Mesa Diagnostics, a

‘new company, was formed to develop and market a

series of specialized diagnostic instruments invented at
Los Alamos National Laboratory. Mesa received exclusive
rights to the inventions under the provisions of PL. 98-

620. Research staff from the laboratory are consulting
for the new company. An $8.5 million R&D limited
partnership has been formed to assist the company in
further developments, and the partnership will invest
$4.3 million to support research at Los Alamos to
expand the family of technologies to be marketed by
Mesa. (See “R&D Limited Partnerships Are Starting To
Bridge the InventionTranslation Gap,” p. 9 this issue.)

Increased Industry/Laboratory Cooperation

The ability to offer exclusive licensing arrangements
should generate increasing interest in federal laboratory
technologies among industry. In many cases, industrial
firms are first atttacted to a laboratory by interest in an
existing invention. These inventions often require
additional development before becoming marketable
products. The federal laboratory where the technology
originated, because of its unique understanding of the
development, may be viewed as the best place to
conduct the follow-on work. In such situations,
industrial firms may wish to enter into cooperative
arrangements to further develop the invention.

For this reason, a new series of bills have been
introduced to amend the Stevenson-Wydler Technology
Innovation Act {PL. 96-480) giving federal labs greater
authority to enter into joint agreements with ‘private
parties. The proposed legisiation, S. 1914 and H.R. 3773
(prior bills were S. 65, H.R. 695, iad H.R. 1572), is
targeted at federally-operated taboratones l:ke the
National Bureau of Standards. It would grant these
laboratories the same rights to transfer technology and
enter into technology development pacts as PL. 98-620
granted to GOCOs. H.R. 3773 passed the House of
Representatives on December 9, 1985, Senate passage of
these provisions would continue a five-vear effort by the
Reagan Administration to improve industry's access to
government laboratory inventions and facilities.
Although the Senate version contains provisions for
inventor rovalty sharing similar to those included in PL.
98-620, the House rejected these provisions related to
federally emploved inventors as tnnpproprtatc for
gowernmem-mde implementation.

More important, however. this legislation would allow
the heads of federal agencies to authorize their
laboratories to enter into a broad range of cooperative
R&D programs with other federal laboratories, units of
state or local government, industrial organizations,
universities, or other organizations or individuals,
including lcensees of laboratories' inventions or general
partners of R&D limited partnerships, when there is
mutual interest. These cooperative R&D programs must

be consistent with the missions of the laboratories. The

primary purpose of these agreements, however, is 0
stimulate or support development of technologies
originating in the laboratories.

Such collaboration is certain to lead to future
inventions. Because all parties need to be clear on the
ownership of inventions before work begins. efforts o
establish cooperative agreements have been hindered by
the uncertainties over the disposition of future patent



rights and the attendant delays of 12-24 months waiting

for approval from agency headquarters. Theoretically
these decisions can be made by the government, but in
practice they are difficult and time consuming. Often,
no decision is made either because the company grows
frustrated and loses interest in the project, or the market
opportunity to capitalize on the project passes.

Together with the right to enter into licensing
agreements, federal laboratories would have greater
freedom in making some very important and difficult
decisions. This legislation would allow laboratories to
negotiate the conditions for the cooperative venture
directly with industrial firms and assign rights in future
inventions to the outside parties. This provision should
help to eliminate many of the delays and uncertainties
comparnies have experienced in the past when
artempting to enter into a collaborative agreement with
a federal laboratory. Thus, industry will have a single
non-government entity with the auchority to reach
intelligent and equitable decisions, and the ability to
implement such decisions within a time frame essential
to indusiry to make the technology commercially viable
and attractive.

These incentives should help to promote closer linkages
between the laboratories and industry. Such linkages are
essential if the results of federallv-sponsored R&D are 1o
be applied in the commercial, as well as the
government, sector of the economy. Collaborative
research between industry and federal laboratories
permits cross fertilization between laboratory and

Proposed legislation
would allow labs to
negotiate the conditions
for a cooperative venture
directly with industrial
firms and assign rights to
future inventions to the
outside parties.

industry scientists which result in the generation of new

ideas and technologies that enhance the productivity of
both organizations.

Cooperative ventures with industry will help the

federal laboratories to become more fully integrated into
the nation’s economy. These laboratories are a vast
resource of new technology that can lead to new
products and processes. Only when these developments
are exploited in the commercial sector, however, can the
nation be certain that it is receiving the maximum
utilization of the national scientific and technical
resource that the federal faboratories embody. The
increased integration of such a vast technical resource
will facilitate achieving the goal of enhanced economic
productivity through technological innovation. [
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Plugging the U.S.

he United States has quarreled with its
T trading partners over autos, TV sets, oranges,
steel bars and semiconductors. Next comes a
battie over knowledge,

The protection of American inventions,
laboratory research and inteliectual property from
unfair exploitation has moved to the top of the
Reéagan administration's agenda for the next round
of international trade negotxatlons

Tt also has become a prime issue for leaders of
‘universities and government labs, who argue that
‘the basic research at their institutions constitutes
America's best remaining competmve edge in
world trade.

There are now suggestions that some of that
research be put off limits to foreigners or that
access be limited, at least temporarily. Call it a
“buy American” approach to government-funded
research and development.

Richard M. Cyert, presuient of Carnegie-Mellon
University—one of the nation’s centers of research
on 7 dvanced industrial processes—says the
competitive importance of the U.S. research
establishment must be reoogmzed

“The United States, in my view, isinan _
analogous position to being on the frontier in

BEHR, Fron El

legislation called the Federal Technology Transfer
Act of 1986,

The bill’s main purpose is to help American
companies, universities and other institutions tap
research in the nation’s 700 federal laboratories.
The labs would be authorized to enter into
cooperative joint research arrangements aimed at
speeding their technology into commercial use,

Foreign companies aren’t prohibited from joining
in such cooperative ventures, but preference is to be
" given to American firms that agree to manufacture

in the United States.

Senate Majority Leader Robert j. Dole (R-Kan.),
and Sen. John D, Rockefeller IV (D-W.Va.) added a
section that is aimed at assuring that American
companies get reciprocal access to foreign labs. In
reviewing proposals by foreign companies, federal
‘lab directors “may examine the willingness of the
foreign government to open its own laboratones to
U.S. firms,” the legislation says.

Although the bill has strong congressional
backmg, there is some questlon whether Reagan will
sign it

Access to American research
* facilities—government and university—will become

even mere important in a competitive sense as these
Iaboratories try to push their discoveries into the
marketplace more rapidly.
University of Michigan has set up an “mtellectual
properties” office to help inventors cbtain patents
~and to offer advice and aid in tummg the inventions
into products or commercial services. Like
Carnegie-Mellon and most other major universities,
Michigan is expanding its connections with
American manufacturing companies,

Knowledge Leak

colonial times. We really are fighting for our
economic life. Unless we are able to do some things
in universities to help in this, | think our whole way
of life, our whole standard of living in this country

is going to go down the drain.”

Cyert said he would be willing to consider a
proposal that would boost federal research support
for American universities—with the requirement
that the research work be restricted to U.S.
citizens.
 “I'd be interested in it, if we limited the period

.. I'd be willing to go along with that for a little
while. I'm sure it would be unpopular, in the sense
that we like to think of ourselves as world citizens.

“It's gbviously something I'm uncomfortable
with. . . . But we want to have America get some
temporary advantage from the research that we
can do. . . . The notion that somehow you want to
do something for your country should not be
something that a university president is ashamed
of” said Cyert,

Congress is not considering such a proposal. But
zt has approved and sent to President Reagan

See BEHR, E2, Col 4

_In all of these area, universities must walk the
narrow line between advancing the U.S. national
interest and maintaining a tradition of open access
to all, It is 2 microcosm of the free-trade, fair-trade
dilemma confronting Congress and the
administration.

Gilbert R. Whitaker, dean of the University of
Michigan's Graduate School of Business
Adininistration, notes that the school still looks
actively for non-American MBA candidates.

“The Japanese send 10 to 15 students a year.
Now we're getting increasing numbers of Koreans.
‘They're obviously here to iearn-something about
American culture and American business to take
back with them. We're trying to learn similar things
about their culture,” he said.

Whitaker believes that the United States has

. more to gain through a continuing exchange of

ideas, technology and expertise. “We'd like to get
technology from elsewhere to put together with our
knowledge. . . . We don’t have a monopoly o
brains.” .
- Cyert agrees, with one qualification. “One of the
great accomplishments of the United States has
been the dissemination of its khowledge and

" technology around the world. . . .

“We want the bucket to leak. We do want the
stuff out there. To the extent we can hold back a
little bit, say by some restrictions on licensing, or 6n
access to the most up-to-date [research], it would
give us a jittle bit of a comparative advantage.”

The search for that advantage promises to
transform the way universities, company managers
and politicians think about the American research
establishment. ' :




Bill Aims to Ease Transter of Technology
From Federal Laboratories to Businesses .

" By TiMorny K. SMITH
Staff Reporter of THE WALL STREET JOURNAL

Clifford Hesseltine's experience as a
U.8. government scientist was classic. He
did some research on ioxins. published re-
sults tha: caught the eye of indusirialists
with a problem, and won & government ci-
tation for saving an industry.

The citation was'the Third Order of the
Rising Sun, bestowed on behalf of the Em-
peror of Japar. in recognition of Mr. Hes-
seltine’s service to Japar's sov-sauce
brewing industry.

The axpayer-funded research done in
the 706 or so federal laberatories should be
a rich mine of ideas that U.S. businesses
can develop 1nto new lechnelogies. But it
hasn't worked that way. Mos! American
companies shun the laboratories, and the
technology that comes out of them usu-
ally goes to foreign countrigs.

“Private companies do not take seri-
ously locking for new technology™ at the
federal laboratories, says Clifford Lam-
ham, executive secretary of the Federal
Laboratory Consortium for Technology
‘Transfer, an umbrella group.

Problems on Both Ends

The transfer of technology from the
U.S. government to corporations is rife
with probtems on both ends. Finding and
developing basic research at companies
rarely commands a priority as high as
quarterly profits. And a! the government
laboratories, red tape and legal obstacles
prevent most inventions with commercial
potential from ever getting out the door.

“The labs spend about $15 billion a
year' on research, savs Bruce Merrifield.
the Cormmerce Department's assistant sec-
retary for productivity, technology and in-
novation. 1 would say that about 95% of
(their wark! has not been been available
for commercial development.”

But thal may soon change. A House-
Senate conference parel vesterdav com-
pleted negotiatinns on z bill that would
make it easier for cumpanies to exploit
government research, pnmarily by remov-
ing administrative hurdles and giving labo-
ratories incentives {o comunercialize their
ideas. The legislauon now goes to the
‘House and the Senate for final votes, and
sources on Capitol Hill say its chances for
passage are good.

“We see this as landmark legps!ation,”
Mr. Mernifield says. "It seems so obvious
and so much 1n the nationa’ interest.”
He and other proponents of the bill ar-
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-gue that one reason the American tech-
nological edge has been slipping is that un-
like other countries, the U.S. has been un-
able to narrow the gap between basic and
applied research. That, they say, is why
the U.8. still wins plenty of Nobel prizes
but no longer seems able to build a decent
automnobile.
Congressional Action

Prodded by Congress, federa! labora-
tories have been trying to promote their
inventions in recent years, with varying
degrees of enthusiasm and success. A 1980
law required the laboratories to appeint

part-time officers to encourage technology

transfer. Another law passed the same
vear permitted some laboratories—but not

(‘a TE SEE this as
landmark
legislation,’ says a
Commerce Department
official. ‘It seems so

obvious and so much in
tk -ational interest.’

all—to do cooperative research with out-
side entities such as universities and small
businesses. And legisiation in recent years
allows federa! laboratories (o get exclusive
rights to inventions and license them-
keeping some of the revenue.

Still, . the bureaucracy remains night-
marish, and progress has been slow. Glenn
Kuswa. technology transfer manager at
the Department of Energy's Sandia Na-
tional Laboratories in Albuquerque, N.M.,
describes the arduous journey an invention
takes from his laboratory to the market.
“It's checked for classification, and if it's
not classified, it's sent to the local DOE of-
fice to see if a search for licensing should
be made. Then it goes to Washington for
evaluation, and if it looks promising, we
write a disclosure. and it goes to a patent
attorney and ges sent off to the patent of-
fice. The end result is a patent that is
owned by DOE. If the inventor wants to, he
can ask for license rights.”” Mr. Kuswa
adds that from the time the inventor asks
for a license until the product is developed
is usually more than a year.

56 (wntl 5+

. ﬂ\ N

30 8'4"-”/ { ¢

And that's just one Iaboratn:y owned
by one agency; rules and procedures differ
at laboratories owned by the Defense De-
partment, NASA, the National Institutes of
Health and other branches of the govern-
ment. “It's going to take a while to turn
this dinosaur around,” Mr. Lanham says.

The new bill would grant blanket ay-
thority to all federal laboratories to set yp
cooperative  research-and-development
agreements with businesses. It would pro-
vide money lo expand a communications
syctem linking federal laboratories, giving
businesses centralized access to a smor-
gasbord of government research. It would
raise the status of technology transfer offi-
cers and make their positions full-time.
Perhaps most important, it would reward
government researchers whose inventions
are licensed, requiring the laboratories to
give them ejther 15% of license revenue or
a fixed minimum payment.

. Optimism at Labs

Otficials at the laboratories are optimis-
tic ahout the bill. ““There has been a slow
change, but now it almost looks like we
might be on an expenential change curve, "
Mr. Lanham says.

But there are some problems that the-

bill can't address. There is, for instance,
the basic difference in the cultures of sci-
entists and businessmen. Sclentists gener-
ally disseminate their findings as widely as
possible; businessmen keep information
secret to make money. "“There is a feeling
that the growth of science takes place by a
vigorous exchange of information among
scientists, and anything that inhibits that
exchange is detritnental,” says James
Wyckoff, liaison officer for state and local
governmental affairs at the Nationa! Bu-
reau of Standards in Gaithersburg, Md.
And some of the agencies running fed-
eral laboratories fear that injecting a dose

of entrepreneurship could divert re-

searchers’ attention from larger national
goals and cause laboratories to compete
with one another. ""The question is: What
{s the mission of the labs? Is it 1o de
velop near-term technologies for develop-
ment, or to focus on long-term research,
national security and so forth?” says vid
Beldavs. executive director of the Technol-
ogy Transfer Society, Indianapolis.
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Germany’s 75 Years of
Free Enterp_rise Science

The Max-Planck-Society has celebrated its 75th birthday with
its third Nobel Prize in 3 years and bright prospects, but
tensions vemain Over its relatzomth 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 conceived by the Ger-
man scientist Wilhelm von Humboldt in the
carly 19th century. It is therefore ironic that
Germany’s foremost organization for the
support of basic research, the Max-Planck-
Society (MPG), was created deliberately to
free scientists from the heavy burden of
teaching and administration that the pursuit
of Humboldt’s tdeals had imposed on uni-
versities, -

Currently celebrating its 75th birthday,
the. Max Planck’s network of independent
tesearch institutes remains the envy of scien-
tsts throughout the world. Although the
society has been contending with serious

budger difficulties and tensions in its rela- -
tions with German universities in recent.

years, it enjoys what research institutions in
few other countries have been. able to
achieve: substantial public funding with al-

most complete scientific and admmlstratwc_

autonomy.
The socieny’s scientific repusation was re-
confirmed last month by the award of the

Nobel Prize in physics—shared with Gerd .

Binnig and Heinrich Rohrer of IBM—to
Ernst Ruska, the 79-year-old inventor of the

elecrron 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 its foundation, and the third in
three successive vears.

The publicity that has surrounded both
this string of successes and the current birth-
fay celebrations will, it is hoped, help break
i funding deadlock that has held the Max-
Planck-Sociery’s budget constant at about
5500 million a year for more than a decade.
Ar the beginning of October, the linder
{state} governments, which provide almost

“half the public financing, agreed o 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 vears for scientific
equipment.
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The Max-Planck-Society did not -get its
present name {suggested by British scientist
Sir_ 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 and industrial-

ists who argued that advanced research was
sufficiently important to 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 (some even use the word “feudal”)
organization, wedded to the idea that a
nation’s industry can prosper through the
careful nurturing of basic science, but run

with the traditional German emphasis 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 Planck. Presided over the Kaiser-
Wilhelm-Gesellschaft in the 1930°s and
immedintely after World War II. The
organization was named after him in 1948, -

Cutver Pictures, Inc.

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 Institute for Plasma Physics
at Garching’ near Munich, to others—such’ -
as the new-mathematics institute in' Bonn-— -
with no more than a dozcn pcoPIc on the
staff,

Whatever an institute’s size, its scientific © -
autonomy is jealously. guarded. The 200
scientific directors who are rcsponsnble for
the individual research programs are each
carefully selected. Once appointed, howev-
er, they are free to appoint their own staff and
choose their own research 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 scientdsts, who
report directly to the Max-Planck-Society
president. The reports perform a double
function, not merely checking on the quality
of the work being performed, 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 sociery’s support has always come
from two separate sources, each of which
has tended to neutralize the influence of the
other, leaving the MPG free to determine its
own policies.

“There has always been a balance of pow-
er,” says Staab, Initally it was between
government and private sponsorship; now it
is between the federal and state: govern-
ments. “The research has never been depen-

- denr on just one of these groups,” he adds.

. In addition, Max Planck scientists work in -

-, an environment that reflects what one offi-

cial describes.as the “higher bourgeois” val-:
ues of the early years of the cenmury. This
means, for example, that there has never.
béen much reluctance to engage in research

-of explicit value to the private sector (pro-

vided individual topics remain set by the
scientists themselves).

At the same time, it also means that there
has been a conscious effort to isolate the
content of research from political debates.
During World War II, this led to some
murky dealings with the Nazi regime, which -
later prompted the United States to propose
that all the research institutes be disbanded
(they were saved after intervention by the

- British).

In prmaplc 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
record are prowdcd considerable’ flexibility

and freedom to innovate, “It is very effi-
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Germany’s 75 Years of
Free Ente_rprise Science

The Mmc-Plamk Soczety has celebraved its 75¢h bivthday with
its third Nobel Prize in 3 years and bright prospects, but
tensions vemain over its relationship to German universities

Munich
HE core 1dea of the modern research
university—that teaching and . re-
search thrive best if carried out in
close proximity—was conceived by the Ger-
man scientist Withelm von Humboldr in the
carly 19th century. It is therefore ironic that
Germany’s foremost organization for the
support of basic research, the Max-Planck-
Society {MPG), was created deliberately to
_ free scientists from the heavy burden of
teaching and administration that the pursuit
of Humboldr’s ideals had imposed on uni-
versities.

-Currently celebrating its 75th birthday,

the Max Planck’s network of independent .

research institures remains the envy of scien-
tists throughout the world. Although the
society has been contending with serious
budger difficulties and tensions in its rela-
tions with German universities in recent
years, it enjoys what research institutions in
few other countries have been able to
achieve: substantial public funding with al-

_most complete scientific and administerative
autonomy.

The sociery’s scientific 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
Ernst 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 its foundation, and the third in.

three successive years.

The publicity thar has surrounded both
- this string of successes and the current birth-
day celebrarions 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.
Ar the beginning of October, the kKinder

(stare} 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 additiona) $10

million over the next 5 vears for scu:ntlhc :

equipment.
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The Max-Planck-Society did not ger its
present name (suggested by British scientist
Sir 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 and industrial-
ists who argued that advanced research was
sufficiently important to receive public fund-
ing but to remain separate from the con-
seraints 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 ¢litist and conserva-
tve (some even use the word “feudal”)
organization, wedded to the idea that a
nation’s industry can prosper through the

“careful nurturing of basic science, but run

with the traditional German emphasis 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 Planck. Presz'dcd over .tl:l.e. Katser-

Wilbelm-Gesellschaft in the 1930’ and
immediately after World War I1. The
organization was named after him in 1948,

Culver Pictures, inc.

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 Institute for Plasma Physics
at Garching near Munich, to others—such
as the new mathematics institute in Bonn—
with no more than a dozen peoplc on Lhc
staff.

Whatever an institute’s. s1zc, its scxenuﬁc o

autonomy is jealously guarded, The 200 - .
scientific directors who are responsible for
the individual research’ programs are cach
carefully selected. Once appointed, howey-
er, they are free to appoint their own staff and
choose their own research topics. But they
have to rejustify their support every 7 years, -
Accountability is primarily scientific.
Each institate 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 merely checking on the quality - - -

of the work being performed, 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 separate sources, €ach of which °
has tended to neutralize the influence of the-
other, leaving the MPG free to detcrmmc its
own pOllC!Cs

“There has always been a balance of pow-
er,” says Staab, Initially 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 one of these groups,” he adds.

In addition, Max Planck scientists work in
an environment that reflecrs what one offi-
cial describes as the “higher bourgeois” val-

-ues of the early years of the century. This

means, for example; that there has never
been much reluctance to engage in research
of explicit value to the private sector (pro-
vided individual topics remain set by the
scientists themselves).,

- At the same time; it also means that there
has been a conscious effort to isolare the
content of research from political debates.
During World War 11, this led to some

“murky dealings with the Nazi regime, which

later prompted 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
ro create a protected system of free enter-

* prise science that is unique in the industrial-

ized world. Scientists with a proven track
record are provided considerable flexibility

-and freedom to innovate. “It is very effi-~
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U.S. Sales in Japan Decline Despite Talks

By Stuart Auerbach

Winhington Past Staff Writer

U.S. sales in Japan declined in the
first six months after the Reagan
administration declared that year-
long trade tatks had succeeded in
opening Japan’'s market for high
technology goods.

Commerce Department figures
for the first half of this year showed
that U.S. sales declined compared
with the same period in 1985 in the
fields of telecommunications and
electronics. These are sectors in
which the Reagan administration
and U.S. industry officials expected
sales increases as a result of the
trade negotiations.

The trade talks were the center-
piece of administration efforts
through most of 1985 to ease the
mounting U.S. trade deficit with

Japan, which hit a record $48.5 bil-
lion last year and will be even high-
er this year. The intensive negoti-
ations in four areas—called Mar-
ket-Oriented, Sector-Selective
{MOSS) talks—were initiated in
January 1985 by President Reagan

‘and Prime Minister Yasuhiro Naka-

sone to ease growing trade frictions
between the two countries.

“We must begin to hear the cash
registers ring,” Secretary of State
George P. Shultz said last year in
defining how the success of the
talks will be measured,

In January, Shultz hailed the end
of the negotiations for tearing down
Japanese barriers to sales of U.S,
manufactured products and cited
“very substantial purchases” by Ja-
pan as evidence of the talks’ suc-

_cess.

The only major area covered by

The Washington Post

Saturday, October 18,

the MOSS talks showing an in-
crease in sales of manufactured
goods was pharmaceutical products
and medical equipment, where sales
increased by $36.5 miilion in the
first half of this year. Sales of U.S.
forest products showed gains of
$106 million, but most of that was
in unfinished logs, not Japanese pur-
chases of manufactured goods that
were supposed to increase as a re-
sult of the MOSS talks.

Administration officials said, “It’s
too early to judge” whether the
talks are successful or not on the
basis of increased sales. They added
that the subject will be discussed by
Japanese and U.S. officials later this
month at a subcabinet-level meet-
ing on economic affairs.

But Lionel Olmer, the former
undersecretary of Commerce who
played a major role in negotiating

the opening- of the Japanese tele-
communications  and eleetronics
markets, said he was “disappointed -
in the starkness of the numbers,”

Another former Commerce of-
ficial who played a large part in the
tatks, Clyde Prestowitz, said, “the
mountain of labor brought forth a
mouse.”

He added, though, that a new
ease of doing business in Japan and
increased sales of telecommunica-
tions services, which do not show
up in the trade figures, make the
picture less bleak than the numbers
alone would paint,

Representatives of the U.S. elec-
tronics and telecommunications in-
dustries told their Japanese coun-
terparts last month that they were
disappointed in U.S. sales in the
face of promises by 57 major Jap-

See TRADE, C2,Col. 1
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" have become a brake to.economic

1986

anese companies to increase their
purchases of American-made goods.

“This year's rationale” from Jap-
anese business executives was

““‘our economy-is way down’ ” and

sales are slow for Japanese compa-
nies, said Raiph J. Thompson, sen-
for vice president of the American
Electronics Association,

On the plus side, Thompson said
U.S. companies now have greater
access to potential Japanese buyers.
“It's a question of changing atti-
tudes” so they will buy U.S, prod-
ucts, added Brian P. Wynne, AEA’s
manager of international trade af-
fairs, )

Democratic senators, who have
been pressing the ddministration to
do more to turn around four years
of record trade deficits that now

growth, expressed surprise at the
decline of U.S. sales to Japan in:
electronics and telecommunica- ;-
tions. . - . :

“It’s just going to add fuel to
those protectionist fires around.
here,” said Sen. Max Baucus (D- .
Mont.), L

Sen. Lloyd Bentsen (D-Tex.),
who would become chairman of the
Finance Committee if the Demo-
crats gain control of the Senate

_next year, attacked the idea of the |

MOSS talks because they are based
“on the mistaken belief” that Japan .
will give up its traditional way of
doing business,

“In the Japanese view, they have
been very successful and see no
reason to change. But that's a les-
son we never seem to learn,” he
said.
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Yeutter Will Walk Unless
5 Key Items Are Included

By Siuer Auertuch
Wannmg :\Fx Sa® Koo

U.S Trade Representative Clavion Yeutter
said vesterdav that the Reagan adminsstration
would *walk away” from a pew round of globa!
trade talks f they do pot include Amerkea's five
"big ticke!™ prionties,

Yeutter's statement is fikely 1o intensify the
confroniation betweer the United States and a
handfu! of other nations, including France, that
will ry to sidetrack U.S aims when trade min-

| isters meet next week in the Ureguevas beach

. resart of Punta de} Este.

Y That meeting, which starts Monday, will epen

. & new roumd of global trade ta'ks that President

~ Reagan wants to streagthen the world trade

- pommpact, the General Agreement on Tariffs and
Trade (GATT), and to end barriers to the sale of
Arerican products overseas.

Yeutier bsted the U8, priorities for the trade
talks as ap end o export suthsidies in farm trade;
siricter_international rules ageinst piracy of m-
tellectual property, ae end to barriers 1o trade in
services such as banking and insurance; free
fiows of nvestment fupds, and sirengthening of
GATT s dispute settlement procedures.

“These are our big ticke: priorities, We will
not abandor anv of them and will be wiling to
w2lk away from 2 new round if we don't get sat-
isfactory lanpuage” o the apends for the new
round, he said

Winning or losing. be said, will be determined
by whether the Amencan prorities are an the
negotizting tabie for the new round *If they are

See TRADE D2 Vol ?
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i F' ) The U.S.S.R. does not now allow |
| I ] Soviet companies to engage in ven-
]'5 U'S° lr S tures with western firms, It also
requires that nearly all exports and
S 1 Ventl[res imports be carried out through the
ee { Foreign Trade Mimst.ry—-whlch
| i (R . makes it hard for en[terfpns'eiltq(})uyl
} ’ W i imports and difficult for individua
V] ; lth SOVletS Soviet firms to produce for export:
v ' The details have not been com-
} : pleted either for the direct import .
. By James L. Rowe Jr. and export of goads or for the pro-
Washingtan Post Stalf Writer posal for the jOiﬂt OW.I'IGIS]‘]ip of pL:O'
; The Soviet Union has received ducing companies in  the Soviet
i roposals from 15 U.S, companiles Union, ) o i
— '?0 é)articipate' in joint ventures with The Soviet ['In'lon is an}mo_usd to .
¢ 1 Seviet firms, 4 top Soviet trade ex- increased th_ebeffu‘::;em:g;1 Ofbg:elgfl;tss: - .
-‘ 1 ecuti id v ’ I aden the
b sterday. tries and to broad . -
* ecﬂ:ﬁ Sﬁ:gnﬁ, theyU.S.S.R.. an-  export earnings, iow heavily depen-
nounced a series of moves to decen-  dent 0,}' _H;W %iiig:ls&ﬂosft;i’;;;
“tralize-its trade relations~~including ergy. Join ve ign
itti i i - firms would introduce new techno
permitting Soviet enterprises to en into Soviet ndustrics and pro-
ter into joint ventures with private - 08y into Joviet I -
firms, incjluding those from the West, ?_“Fe tl'i;gher-quahty goods more ef:
and authorizing some ministries and  ficiently. )
-enterprises to deal directly with for- - Many experts question whether

e benartarg and exporters.

Seo TRADE, F2,Cal 6

US. Firms Reportedly Seok .
Joint Ventures With Soviets

TRADE, From FL

the highly centralized Soviet bu-
reaucracy is prepared for the high
‘degree-of decentralization that re--
forms in the foreign trade sector
would require, - S
James H, Giffen, president of the
U.5.-U.S.S.R. Trade and Economic
Council, said in a telephone inter-
view that the Soviets are serious
about the changes—af all Tevels or~
Cgcn.r'ernment, from Chairtman Yori
Gorbachey on down. He said the

thetilles, They don't want 1 figke
the_mi of Gffieér centrally
planned. economies that made the

R 80 .rigidy
that theTe was Bo possibility of prof-
‘."_-_'__—__‘_',-—_—‘—-

I [ A . . _
——Yuri Shcherbina, chairman of the -

Amtorg Trading Corp., szid in a
speech here yesterday that joint
ventures will ‘involve relatively
small enterprises at first, and that'
ot leds than 51 percent of each
venture. will be owned by the Soviet
Union. S

The law governing joint ventures
has not yet heen completed,
Shcherhina said in an address To i
U.S.-Soviet Tt T, ear<
lier this month, he said, the govern- -
ment set down “general ToTdiTons”
for joint ventures Tha

e itners some privileges,”
including guarantees tha can .

repatriate earnings,

Hea i the foreign com-
Dpanies will receive “favorable tax
treatnient,” '

Among the industries that will be
:0pen to joint ventures are energy,
food, chemicals, some consumer
‘goods  and  mineral extraction,
Shcherbina told the audience—
which included business exeutives,
trade association representatives
and government officials, ~

Soviets “will be flexible s Wring -

" Hesaid that any joint venture will -
“have to aim at exporting” at least.
part of its output to produce enough

foreign currency edrnings to satisfy < -

the needs of the foreign partner.to,
pay- dividends to its parent sompa-.
ny, - ) { x '=.- .
- Giffen, who also is chairman of
the Mercator Corp., a New York

investment bank, said that he-and

Archer-Daniels-Midland . Chairman
Dwayne Andreas-_propose_d a joint

soybean processing facility to Gor- '
"bachev two years ago, Giffen said-

that such a facility could be: gnie of
the first joint ventures approved.

. Giffen said that a “substantial®
venture probably would meet with
their approval if it was interesting
enough and well thought out.

Shcherbina said that trade be-

tween the United States and the
Soviet Union has been diminishing
in recent years. He blamed {§z de-
cline on anti-Soviet attitudes*fh the
United States that often malg the ‘
country an unreiiable supplie?, Last -

year, trade totaled $1.4 billigh and -

is expected to be smaller this year,

Historically, the Soviet Unionhas

preferred trading with Western Eu-
rope rather than the United States,
Whether those historicat - prefer-°
ences can be overcome will have a -
major influence on how itmportant
the new Soviet attitude toward for-
eign trade and investment will be to
the U.S. economy.

A questioner from the audience -
said that the United States’ unre-
liability as a supplier looms no larg- .
er than the Soviet Union's unrefi-
ability as a buyer. He pointed out
that, for the second year i a row,’
the U.5.5.R, will not buy as much
grain as it is supposed to under an
agreement between the two na-
tions:. L .
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FEDERAL TECHNOLOGY POLICY REFORM

Marc B. Goodman

With over 200 laboratories, the federal government spends some $55 billion on research annually,
making technology one of the Jederal government’s largest assets. Despite the need for innovation
to vemain competitive in years abead, some existing U.S. policies discourage a more complete
commercial application of this vesearch. The Reagan Administration has sponsored numerous
initiatives to privatize government functions, to move effectively utilize federal assets and to ensure
managerial efficiency and productivity in federal operations. ‘Despite numerous executive and
legislative initiatives m rvecent years, essential fedeval technology reforms vemain to be acted upon.

Federal laboratories ave like vesearch universities. Both entities create new discoveries which must be
developed before marketable products vesult. Since 1980, universities have been able to license
inventions developed with federal funds, but they must share any royalties with the actual
inventors. As a result, more university-developed inventions ave being reported. With closer ties to
industry, universities ave enjoying new funding, royalties, and industrial support. The bzotec/a

' revolution is one university-oviented example of this trend.

In contrast, the federal government denies its own employees a stake in what they create.

The federal government is the largest owner of unlicensable patents and is allowing the patentability
of ideas and technologies to be lost to foreign competitors. The university experience illustrates.
that both the government and the private sector could benefit from incentive-based federal technology
‘ policies. A key element is allowing federal employees some predictable share in the

Jruits of their inventions.

Both the House and Senate have passed different versions of The Federal Technology Transfer Act
which would provide the federal research establishment the authority to cooperate with U.S.

industry 10 meet government needs and creave new commercial products. Although the legislation
has wide bipartisan support, some opposition to a Senate provision requiring sharing voyalties with
the actual inventors bas developed, and some in the Executive Branch have suggested that the
provision would make the bill unacceptable.

In the end, will the Administration continue its efforts toward privatization, revitalization, and
free market solutions by providing royalty incentives for federal inventors?
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‘Senate OKSs Michel’s

~ag-research leglslatlon

" The U.S. Senate gave its approval’
epublican
Leader Robert H. Michel's hill de-

_gigned to allow creation of the pro-

pwedAgrlculturalearchCousor )
tium in Pecria.
“The bill, which passed the House

- 1ast year, must now return for differ-
- ences in the two versions of the

meamtobeh-onedoutbyaconfer-'-
ence committee. - -

The veteran Peoria lawmaker's
bill is designed to increase research

cooperation between federal labora- .-

- tries and private entitles, and would

B resulting from such research,

help clear the way for greater com-
merﬂaluseofldeasandinven@ons

Thig action by the Senate brings

. s one step closer to final enactment,
. thus clearing the way for creation of -

the consortium,’” Michel said, .
He said he was confident differ-

-ences between the House and Sén-

ates versions could be worked out
quicldy and that the measure could

' besenttotheprwidenthytheendof

September,
The legislation represents part
one of a two-step effort required to

- make the comsortium a reality. It
" provides the legal authority. Step

two, which provides the necessary fi-
nancing, passed the House last
month and is awaiting Senate aclion.
It calls for a §2 miltion initial federal

Michel said the consortium can
mean a lot to Peoria hecause of its

' potential *“to make us cne of the na-

tiona! centers for agricultural re-~
search. With the research will hope-
fully come new products and new:
companies to produce the products, -
which can only work toward the eco-
nomic betterment of our area.” 5 ;:

Dr. AndrewCowan,theNorﬂmm

. Régional Research Center’s agricul--
- fural and industrial development offi-

.cer, said he's been working withlocal”

-economic developers on the consor-:

tium project for about two years, ' f.

"Ithinktheresthepossibm thiat::
research ‘done by the consozunm

-could provide the techmological base-

for new economic development m

- Peoria,” he said.

. Cowan said that t.here isa maed-
for such a coopérative effort between:
federal research labs ke the onein

- Peoria and industries.

Cowansaldthatmostofthewwk'
done in the federal 1abs ig on a fairly.
basic level, but with additional funds, -
that research could be taken a step

further, to the point where it womd‘. '

benefit industry. .

In a related matter,. the mi.nols:‘
General Assembly approved legisla.
tion last year $30 million -
in Jow-interest loans for agricultural’
research and development. o

i
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EéGW RED IS CGRPORA‘FE AFﬁER!CA’S

'ARSWER TO JAPAN [EIC.

10ST AS MUCH IN RESEA_RCH AS THE GOVERNMENT DOES

sn—ugg]ed_against the wave of com-

petition from abrM' have re
shaped the way new—pregutis and pro-
| cesses are developed. Company

sgieniists are working shoulder-w-snoul-
der with academi researchers. Arch-
competitors are forging albances with
one another. And research spending is
“the principal driving force behind
the process of technological change”
1 savs Herbert 1. Fusfeld. director of the
Center for Science & Technology Policy
at New York University.

Sinee 1979, U. 8. indusiry has logged
doubie-digit increases in its R&D outlays.
Las{ vear was no exception. The 844
companies included in BUSINESS WEEK's
annual R&D Scoreboard (page 139} spent
a total of $48.8 billion on R&D in 1985, a
gain of 10% over 1984. And they reached
deeper into their coffers to do it. The
share of sales that companies devote to
R&D, which Janguished at 2% during the
1970s, topped 3.1% last vear.

o/ This vear, business will invest almost

as mich on R&D as the federal govern-
ment—about 48% of the nation's total
research budget of §122 billion. With the
additional funds it gets from federal and
other sources, industry will perform
| fully 74% of all U.S. R&D.
TOGETHERNESS, In the process, compa-
nies have rediscovered the critical impor-
tance of universities in providing the
foundations jor new prodoects. Industry
15 boosting its funding of academic re-
search to pearly q‘\ﬁOU million this vear
“and i rushing to participate in on-cam-
pus centers that bring tegether academ-
and industrial scientists (page 135).
~Companies are also stepping up their
support of the basic research that leads
to new products. Overall industry spend-
ing on basic research rose to $2.7 billien
last vear, double its outlays in 1980.
Moreover, companies have formed
more than 40 research consortiums to
find solutions to common problems from
television transmission to plastics recy-
cling.- And business is playing an unprec-
edented role in setting science policy in
Washingion. The National Science Board
is chaired by Roland W. Schmitt, Gener-

HAYES COUEN/PW

/ ali i Qcmuce Inc. I less tnm
P decade, as U.'S. companies have

| science. Important new diseiplines, such™]

a! Fiectric Co.'s senior viee-president for |
rporate R&D, Erick Bloch, a former
Ipernational Business Machines Corp.
vice-Dresident, neads the Natonal Sci-
ce Foundation.

Just a decade age. corporale research
nc deveiopment seemed w have gone w0
ieep. Most of the huge induswrial labe
at pioneered evervthing from electrie-
ity to the automobile had become techno
logical white elephants. The federal pov-
ernment dominated the funding of

as biotechnology and artificial intelli- |
gence, emerged from federal funding of

¥ o R -r:‘_e-r\‘-!_,—‘_nl PR

WETH IKDUSTRIAL R&D -
ON THE RISE... -
. CORPORATE R2D PROJECTS - - "3 ;

R
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‘ingly remote from the marketplace. The

‘I contracts. A few companies, such as

;| have become so important that “you

universiy research and from sartup
companies—naot the established labs,
That's because federal spending on
R&D shot up 14% every vear from 1953
until 1961. Universities, dependent on
federa! research dollars, became increas-

fragile briépges that had existed between
business and universiies were largely
destroved. Bui confributipns from the
federal government leveled off in 1968
as funds were diverted to the Vietnam
War. and they remained flat for the next
decade. Industry continued to rely on
basic science from the colleges while
keeping its own R&D focused on short-
term development. By the 1980s the flow
| of fresh ideaz from industrial and uni-
versitj; labs haéd slowed to a trickle in
some critical fields.

KEW INSIGHTS. Now it's not ancommon
for a large industrisl company to finance
more than 100 small university research

Monsanto {page 136), are even forging
multimillion-dollar agreements with
schools. At Rensselaer Polytechnic Insti-
tute, corporate funding now accounts
for 30% of research dollars. Universities
have t0 go there for bechnolog‘g ' savs
Alexander MacLachlan, senior vice-presi-
dent for technology at Du Pont Co.
Business is getting results., Four
Vears ago, Ensmi-Myers Co. cemented a.
$3 million cancer research deal with Yale
University. That collaboration has pro- 'l

- duced three promising drugs and given

Bristol-Mvers scientists pew insights

| 1nto the nature of eancer. Now the com-

pany is building a $150 million cancer .
research lab close to Yale's campus, and
it plans to renew its research agreement.
Some companies are even turning 1o 4
the universities to give new projects an
entrepreneurial edge. GE's sprawling
R&D laboratory in Schenectady, N.Y,,
prebably diseards more inventions in a
decade than most companies produce in
-a century. But two vears ago the compa-
ny tried 2 new approach when it wanted
‘to develop quickiy computer software to
automate industrial design and produe
tion. It quietly set up a “skunk works”
on the campus of nearby Rensseluer
Polytechnic. GE is now testing several
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] = geveloped by e comnany's
T enmine2rs Vl(il'hl']"
. STUASNIS “Tecnn(-:c»g\ I 80 compiex and
¢ changing so rapidly thal no one compa-
. ny can maintain all the necessary R&D
! resources.” savs Robert M. Price. chair-
mar of Contro! Data Corp.. which has
Rélr agreements with 50 schools.

- & JumP AMEAD. Technology-hungry com-
panies are just as eagerly cooperating
with one another. Relaxed antitrust jaws
; have spawned a host of coliaborative ar-
. rangements, most aimed at keeping 2

eariiesi—Semiconductor Research Corp. |
and Microelectronics & Comiputer Tech-
nology Corp.—are already making
strides in R&D (page 138). Others compa-
nies, especially in biotechnology, have
i turned to strategic aliiances with start-
{ ups. And many have embruced research

_¥ and development limiteg partnerships 10

finﬂ%ﬁ__,___mm-.@;elemt- Since 1978
they have pumped an estimated $2.5 bik

lion into more than 218 RDLPs.
industry’s new willingness tc collabo-

ratg suits the federal government. Al
though government suppori of science
and technoiogy has risen dramatically in
the past six vears, thiz new era of
*steady inereases is likely to come to an

with RP! faculny and_

THE KEAVY RITTERS iN CORPORATE R&D

1983 SPENDING ON RESEARCH AND DEVELOPMENT

Milirons of doliars

Miliions of dolisrs

GENIRAL MOTORS . £3625 ITT N 1,085
IEM 3.457 GENERALELECTRIC 1.089
AT&Y - 2,210 EASTMAN KODAK 976
FORD MOTOR 2,018  UNITED TECKNOLOGIES 916
DY PONT 1,144  DIGITAL EQUIPMERT 717

DATA: STANDARD & PODR'S COMPUSTAT SERVICES INC,

‘ jumy ahead of Japar Inc. Two of the :

|
| more important role as & broker between

abrupt hali as Washingior moves to | to join five NSF-funded supercomputer
| research centers. Later.

curt huge budget deficits. NSFs Bioch.
for one, wants the government 1o play a

industry and universities. “The govern-
ment shouldn’t pay the full freight, but
it -should stimulate research,” says
Biock. “We are tryving 1o get academia
and industry together in joint funding
and research that leverages tax dollars.”

One way the NSF hopes to accomplish

1 that is by setiing up cooperative re-

search centers. Businesses are lining up
to enter the deals, especialiv since the
governmen: picks up part of the tab.
Last vezr a dozen companies, including
Control Data, Burroughs, Cray Re-
search, and IBM, anted up millions each

for proposals to form six innovative en-
ginesring centers chartered w conduct
research in such fields as composites
manufacturing - and biotechnoiogy pro-
cess engineering. The agency was del
uged with 142 proposals from university-
ingustry groups representing some $2.2
billior 1In requests for the modest §10
million in seed money it was offering.
Dozens of the nation’s top corpora-
tions are overhauling their internal re-
search operations as well. Olin Corp.’s -
diversification from commodity chemi-
cals 1o specialties and electronic materi-
als turned its laboratory upside down. In
ahout two vears, John P. Morano Jr.,

the NSF called ;

‘4 rin, president of Westinghouse’s Ener-

CARNEGIE HELLON‘ S REDDY: MOVIRG TECHNOLOGY FROM CAMPUS TO THE FACTORY FLOOR

| to have access to jts information. But

] ; ogies. Since it was founded in 1980, the
institute has completed more than two

i 2o YEARS, 30 WORDS. Westinghouse
4 the center with its first $1 million in

43 funding six vears ago. Since then, insti-
| tute scientists have designed a fully

‘4" cations in two or three years instead of

AN INSTITUTE WHERE
THE GRADUATES ARE ROBOTS

Donald E. Peterson wanted to
know more about how his company
could wse robots and artificial intelli-
gence, he fiew to Pittsburgh to see Raj
Reddy at Carnegie-Mellon University.
Soon after, the auto maker purchased

ware company that Reddy co-founded.
Reddy, the director of the CMU Ro-

botics Institute, is on 2 good many

Eﬁ\’ hen Ford Motor Co. Chairman

10% of Carnegie Group In¢., an AT soft- -

executive itinerzries these days. The
49-year-old computer scientist, who
learned mathematics in his native India
from teachers who drew characters in
the sand, has made a career out of
transferring technology from campus
laboratories to industry.

Under Reddy's direction, the mstl-

tute, which is the world's largest indus-
try- financed center for research on ro-
boties and manufacturing technologies,
1ailors technology for its sponsors. Of
the 27 companies associated with the
cenler, nine ante wp $50,000 a year just

the majority of the institute’s $7.2 mil-
lior annual budget is supplied by com-
panies that draw on the expertise of
the center's 200 scientists and engk
neers o design manufacturing sys
tems using robotics, computer vision,
and other artificial-intelligence technol-

dozen contracts.

Electric Corp., for example, supplied

automated system to forge turbine-en-
gine blades. They have “spun out appl-
the normal five,” says Thomas J. Mur- |
gy & Advanced Technology Group.

Reddy has also turned his own aca-
demic research into technology that is
useful to industry. Nearly 20 years
ago, he began developing a speech-rec-
ognition system that could understand
30 words and direet 2 robot to find, lift,
and move a set of blocks. “It turned
out to be much, much harder than an-
ticipated,” he says. That research is
now the basis of software that is used
in everything from expert systems to
signal analysis for radar and sonar to
designing programs for flexible fac-
tory-automation systems.

By Mati Rothman in Pitisburgh
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viee-president for R&D at Olin Cnemicals

* Group. has nred 50 scientists. But he
{ has nired 87 more wno gre trained in

new-materialz and elecronies research.

- s & net loss of 20 people put it repre

. BEentE &

“lremendous change in disch

. piine.” he savs.

Companles are also exploring new

. ways o ger echnology ‘onio 1he produc-

tion line. Genera! Motors Corp. had in-

: creaseC Tiv R&D swafl by 12%, w 1,700

emplovess. i ite drive w ieapfrog Japs-

i nese compedtors, But teennology wasn't
" moving inw the divisions because re-

searchers didn't want w leave the labs.
So Roberi A. Frosch. vice-president of
GM's research laboratories. found 2 solu-
uon. Frosch and the business divisions
jointly hire engineers who work in R&D
curing the development of critical tech-
nology projects, When a project is ready,
these engineers move o the divisions to
impiement it “We manufacture people
for wechnoiogy transfer,” he savs.

YEARS OF NEGLECT. Although industry is
brezthing vigor inwe R&D, problems re-
main. For one thing. the new collabora-
tons—hoth among companiés and with
universities—are stil} uneasy. Academics
worry that working with industry on ap-
plied projects may compromise the re-
search and teaching process. And sci-

ence policvmakers are concerned that

basic research is still not getting suffi-
cient atiention.

Of the $63 billion in R&D money that

the Redpan Administration is asking
from Congress in the current budget,
only $5.6 billion iz earmarked for basic
research, Defense has come to dominate
the {ederal R&D budget: Last vear it ac-
counted for 70¢ of every federal R&D
dollar, up from 42c¢ a decade ago, but
most of the money goes for expensive
weapons such as stealth airciaft and Tri-
dent submarines, Defense spending -on
basic research, which has spawnetl such
valuable commercial spinoffs 2s inte-
graied circuits and composites, repre-
sents a scant 2.5% of the budget, down
from about 5.8% az decade ago. “It's a
disastrous wend,” comments Bloch., “If
vou spend only on development, sooner
or later vou go bankrupt.”

In addition, the universities, which
conduet some 60% of the nation’s basic
research, are just beginning a painful
process of rebuilding their outmoded fa-
cilities after vears of neglect. About 240
of the nation’s 290 engineering schools
operate with. substandard equipment,
and educators estimate that it would
take more than $30 billion to refurbish
these facilities,

At the same time, faculties in key sci-
entific disciplines are aging, and the
number of undergraduate and graduate
students in engineering and the sciences

MEARLY POUBLE

T0°S R&D SPENDING IN THREE YEARS

%OHSAIHTG: MEET THE
£1C COMPANY ON CAKPUS

‘To maintain our markets—and
not become another stee! indus-
try—we must spend on research
-and development,” savs Howard A.
Schneiderman. The 59-vear-old senior
vice-president for research and
development at Monsanto Co. is doing
just that. Schneiderman iz the man
behind an R&D plunge designed to
transform the chemical maker into
a powerful force in biotechnology
and drugs.

He has been pumping up Monsanto's
R&D budget ever since he left a post as
dean of biological sciences at the Uni-

versity of California at Irvine to join
the St. Louis company in 1979. This
year, Monsanto will spend about §520
million en R&D—almost double the fig-
ure for only three vears ago. That will
approach 8% of the company's sales—
far above the 1.5% average for the
chemical industry. In addition, Schnei-
. derman presided over the building of a
$150 miltion life sciences research lab-
oratory and increased the company’s
R&D forces to 5,000 scientists - and
technicians. : .

moRE MiLK, Where Schneiderman real-
Iy scored, however, was In drawing on
his academic fies to forge an agree-
ment between Monsanto and Washing-
ton University. With this far-reaching
collaboration, which will provide the
unjversity with $62 million in research
funds by 1990, Monsanie hopes to
- come up with new products to replace
the more than 60 lackluster businesses

it has divested over the past decade..

Some 30% of Monsanta's money sup-
ports basic research; the balance can
be aimed at product development. Mon-
santo and university faculty select

projects. The company has an option to
license any patents.

The new products Monsanto is rush-
ing to develop are as high-tech as those
of any California startup. The Wash-

ington University deal already has pro-

duced discoveries in atrial peptides,
which promise better treatments for

“high blood pressure, and fissue plas-

minogen activator, which dissolves
blood clots. By 1988 the company—un-
der iicense from Genentech Inc.—
hopes to sell genetically engineered bo-
vine .growth hormone, which can in-
crease z cow's milk production by up to
40%. And it is developing herbicide-re-
sistant plants in its own laboratories.
Monszanto hopes its $2.7 billion acqui-

sition of G.D. Searle & Co. Jast vear

will pull together all the pieces of its
grand scientific plan. Besides a small
drug development program and a
much-needed pharmaceutical szles

force, Searle markets the highly sue-

cessful NutraSweet sweetener. That
provides an earnings bridge until Mon-
sanio’s high-tech products can gener-
ate strong profits in the 1990s. Mean-
while, Schneiderman is trving to meld
the two R&D operations. Last January
about 400 research positions were elim-
inated when weak and duplicate pro-
grams were scrapped. “It ensures that
we have a powerful organizaton we
can afford,” he says.

By restructuring, Monsanto is deal-
ing iteelf a financial body blow for
now. Operating earnings plunged 48%
in 1985, to $351 million, on sales of $6.7
billion. Still, Schneiderman believes

" skeptics will soon see that technology

is the route to profits. “We're running
hard,” he admits—but when a biotech
product bolsters Monsanto’s bottom
line, “it will convert all the heathens.”

By Jawmes E. Ellis in St. Louis
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! upiversities are already

is shnrinking. Some sleps W snore up the
being taken.
Many schools are cuting back weak de-

! parumenté anc diverting resources
‘‘their areas of strength. The University

of California at Berkeley has jaunched &
§150 milijon initiatve to reorganize and
refurbish Its bioiogical sciences depari-
ments. A Defense Dept- program that
gives universities grants to upgrade

i their equipment & pumping $90 million

FINESEIY RRALL

into schools this year and wil: previde an

i addinonal Sa(i million next vear. And
| business is donadng millions of doliars
! in new equipment.

All in al], a major link in the R&D chain
| has beer reforged Carnegie-Melior. Uni-
i versity Presigent Richard M. Cyert is :
, conivinced that eooperative R&D ventures
i are the new vanguard of U.S. science.
i The NsF's Biloch has proposed setting up
P2 network of 100 more NsF collaborative
i centers. Ané industry shows no sign of
i backing away from its new R&D commit-

i

!

ment. This year companies say they will |

push R&D spending to another double-

digit increase. With such momentum be- |

hind R&D, Lec Young, director of re
sezreh at the Defense Depi., is Tonfident
; that the supremacy of U.S. science is
ensured: “When vou compare us with
| the rest of the world. -we gre stili way
ahead. T believe we'll stay that way.”.

By Emily T. Smith in New York and’

Evert Clard: in Wasiingion. with bureau
reports

i founders with the pace of development.

Last December, less than three vears

. after starting up, the consortium hand-

ed member companies two innovations,
The first was an artificial-intelligence
computer program calied Proteus,
which simplifies buiiding so<called ex-
pert systems. The other: preliminary

‘$ designs for an automated system to

SRe PRESIDER’T SUMKEY: H!S GROUF CREATED A MODEL FOK ALL OF tl. 5. IRDUSTRY

A SURPR!SE HIT: RICH-TECH
RESEARCH CORSORTIUMS

Earlv in 1982, 11 chipmakers and
computer manufacturers reined in
their normally competitive natures and
‘pooled $4 rm]hon to form a nonprofit
research consortium called Semicon-
ductor Research Corp. A vear later, 12
more companies ip ‘those high-tech in-

. dustries formed the Microelectronies .

& Computer Technology Corp. Both
groups had the same mission: to con-
duct cutting-edge research to keep the
U. &, semiconductor and computer in-
dustries from falling behind Japan Ine.

These were heroic steps. Few
thought the companies would bury the
competitive hatchet to fund projects of
common interest. Then there was the
Justice Dept. Regulations have since
been relaxed, but it took MCC many
months te coovince the depariment
that its plans were not anticompetitive.
CAMFUS RESEARCH. Surprisingly, the
"resezreh consortiums seem to be work-

. ing. That makes SRC President Larry

W. Sumney think he’s on to something
big. One of the reasons he took the job,
he says, is that former Chairman Erich

Bloch, who now heads the National Sci-
ence Foundation, told him: “If you do
this right, vou are gomg to create a
model for U.S. indusiry.”

SRC, which has 36 members, now sup-
ports more than half the silicon-semi-
conductor research done at U.8. uni-
versities. The consortium’s budget this
vear is §18.4 million, 90% of which will
be funneled to 43 campuses, SRC-spon-
sored research has produced 16 patent
applications for improving chipmaking
technology. And 61 students receiving
support from SRC have graduated, two-
thirds of whom have taken jobs with
such member companies as AT&T Tech-
nologies Inc. and Xerox Corp.

‘Unlike the semiconductor consor-
Hum, MCe does its own research at lgb-
oratories in Austin, Tex. There, a staff
of 430, hired by the consortium or bor-
rowed from member companies, works
under the direction of mcc Chairman
Bobby R. Inman, a retired admira! who
was No.2 at the Central Intelligence
Agency during President Reagan’s
first term. The group now has 21 mem-
bers—including nine in comnon with
SRC—and a budget of $65 million. .

Inman has surprised even MCC's

| encapsulate chips in protective cover-
! ings. A prototype should be ready later
. this year. Inman also plans to deliver.

"an advanced computer-aided system

for designing computer chips in 1487

“Inman has brought together one of

the ﬁnest technical organizations I've

seen,” says John Martin, vicepresident
of Boeing Electronics Co. .

EASING TERSIONS. Even s0, MCC Is expe-

riencing some shifts in its ranks. Mos-

‘tek Corp. became the first dropout. Its

parent, United Technologies Corp.,
shut down the unit last October, and it
was not replaced unti] Westinghouse
Electric Corp. bought out Mostek’s in-
terest in MCC on June 5. BMC Industries
Ine. wants to sell out, and Gould Inc. is

.considering doing so as well. RCA Corp.

and Sperrv Corp. are also question
marks. Their prospective acguirers,
General Electric Co. and Burroughs
Corp., respectively, are obligated to
continue funding MCC programs
through 1987, but both have declmed to
join MCC in the past. :

Still, these consortiums have man-
aged to hold together a group of high-
lv competitive rivals, though it has not
always been easy. Only last year did
MCC's suspicions collaborators relin-
quish the right of a single company to
veto new projects. SRC's Sumney re
calls sitnilar problems. *“When we first
started, everybody was guarded,” he
says. But the tension is easing as mem-
ber companies see evidence that work-

_ ing together may pay off, and the ap-

proach has already left its mark. Mcc,
says Thomas F. Gannon, R&D director
at Digital Equipment Corp., is “already
influencing the dlrect:on of our product
development.”

By Evert Clark in Ha.shmgton and
Todd Mason in Dallas
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15 U.S. Firms
Seek Ventures

With Soviets

By James L. Rowe Jr.

Washington Post Staff Writer

The Soviet Union has received
proposals from 15 U.S. companies
to participate in joint ventures with
Soviet firms, 4 top Soviet trade ex-
ecutive said yesterday.

Last month, the USSR. an-
nounced a series of moves to decen-
“tralize its trade relations—inciuding
permitting Soviet enterprises tq en-
ter into joint ventures with private
firms, including those from the West,
and- authorizing some ministries and

‘enterprises to deal directly with for-

——tem imannvters and exporters.

U.S. Firms Repoftedly Seek:-

Joint Ve_n_tures

TRADE, Feom F1

the highly centralized Soviet bu-
reaucracy is-prepared for the high
‘degree of deecentralization that re-:
forms in the foreign trade sector
would require. . ‘
James H. Giffen, president of the.

Council, said in a telephone inter-
view that the Soviets are serious
about the changes—af all TeveTs or
“government, from Chairman Yuri
. v on down.” He sad the

the"rlifes. They don't want o ake
the _mi of ofRer centrally
planned. economies that made the.

qt.” S

~—Yuri Shcherbina, chairman of the

Amtorg Trading Corp., said in a

speech here yesterday that. joint

ventures will ‘involve: relatively

smalt enterprises at first, and that -
‘not leds than 51 percent- of each-

venture.will be owned by the Soviet
Union, ‘

The law governing ioint ventures
has not yet heen complefed
Shcherbina said in an address 5
U.8.-Soviet Trade Forome Bt ear-
lier this month, he said, the govern-
ment semmmns”
for joint ventures THAT Aive-the-fors

e riners some privileges,”
inM ding guarantees That THeY can .
repatriate earnings,

He sy satdthat the foreign com-
panies will receive “favorable” tax
treatment,” '

Among the industries that wilt be
+open o joint ventures are energy,
food, chemicals, some consumer
‘geods  and mineral extraction,

I Sheherbina told the audience—
" which included business exeutives,

- trade association representatives

and government officials,

US-US.S.R. Trade and Economic

Soviets “will be flexibla T Wrilng

W, PO T Ljzr 9%

The U.S.S.R. does not now allow
Soviet companies to engage in ven-
tures with western firms. It also
requires that nearly all exports and
imports be carried out through ghe
Foreign Trade Ministry~—which
makes it hard for enterprises to buy
imports and difficult for individual
Soviet firms to produce for export.

The details have not beeq com-
pleted either for the direct import
and export of goods or for the pro-
posal for the joint ownership of pro-
ducing companies in the Soviet
Union. .

The Soviet Union is anxious to
increase the efficiency of its indus-
tries and to broaden the base of its
export earnings, now heavily depen-
dent on raw materials, mostly en-
ergy, Joint ventures with foreign
firms would introduce new technol-
ogy into Soviet industries and pro-
duce higher-quality goods more ef-
ficiently.

Many experts question whether

Seo TRADE, 2, Col.6_

With. Soviets

He said that any joint venture wilt
“have to aim at exporting” at least.
‘part of its output to produce enough
foreign currency earnings to satisfy -

- the needs of the foreign partrier.to
pay dividends to its parent fompa- .
‘ny. T -
Giffen, who also is chairman of
the Mercator Corp.,, a New York
investment bank, said that he and
Archer-Daniels-Midland - Chairman
Dwayne Andreas proposed a joint -
soybean processing facility to Cog-
bachev two vears ago. Giffen said
that such a facility could be: one of:
the first joint ventures approved,
. Giffen said that a “substantial”

. rifes o S0 rigid 4 . venture probably would meet with
- that theé¥& was no possibilicy of prak PEG SKtheir approval if it was interesting

enoigh and well thought out, - :
Sheherbina said that trade be-.
tween the United States and the
Soviet Union has been diminishing
in recent years. He blamed the de-
cline on anti-Soviet attitudes™ the
United States that often mah the ,
country an unreliahle supplief” Last

.year, trade totaled $1.4 billigh and

is expected to be smaller this year.
Historically, the Soviet Union has
preferred trading with Western Ey- ‘
rope rather than the United States,
Whether * those historical - prefer-
‘ences can be overcome will have a -
major influence on how important
the new Soviet attitude toward for-

-eign trade and investment will be to

the U.S. economy,

A questioner from the audience
said that the United States’ unre-
liability as a supplier looms no larg-
er than the Soviet Union's unreli-
ability as a bayer, He pointed out
that, for the second year in a row,
the U.8.58.R. wiil not buy as much
grain as it is supposed to under an
agreement between the two na-
tions. - :

:_"ifi ;7 .
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Countries spendlng more on mlhtary research have generally scored lower in economlc
competitiveness, a study by Lloyds Bank Review shows. '

Military research Civilresearch
and development, and development, Competitiveness
Country as % of G.D.P. as °/o of G D.P. i ) Vmc_:llcator*
et - 1g82
'Bﬂtam T 6%
United States .
France o 16 o
Sweden AT
West Germany . 25
Japan L2ET

By PAUL LEWIS

Specint 1o The New York Times

PARIS, Nov. 10 — A spate of stud-
ics by economists in Europe and the
United States is raising questions
abuut the effect of military spending
on the health of a couptry’s civilian
industry.

The studies are appearing at a time
when governments on both sides of
the Atlantic are re-emphasizing their
long-neld view that large military ex-
penditures, particularly for research,
spur growth in the econamy 4s a
whole,

In a speech late last mouth, for ex-
ample, President Reagan contended
that his Strategic befense [nitiative
"could open whole new fields of tech-
nology 1o the civilian sector, liken-
ing the anticipated benefits w the
wealth of jobs and 1ndustries created
by the spuce program. France’s new
conservadive Government has made
el e sume cluim in defending its
decision to increase funds for miki-
tavy rex -urch at nearty twece ihe rate

.

“Compettiveness mmcator reprasants excess of oulput over domestic absorp\lon

as spending on civilian projects.
But three British economists, writ-
ing in the current issue of Lloyds
Bank Review, say there appears Lo be
an inverse relationship between high

military spending and industrial per-

formance througheul the Western
world.

The economists — Mary Kaldor,
Margaret Sharp and Wiliam Walker
-— note that Britain and the United
States, which consistently spend
more than other Western countries on
military research, tend to score low
in a gauge of economic compeltitive-
ness used by the Organization for
Economic Cooperation and Develop-
ment. In conirast, West Germany and
Japan, which spend next to nothing on
military research, have highly effi-
cient industries as measured by the
organization, whose members are 24
Western industrial countries.

And the Council on Economic Pri-
urities, a New York-based nonprofit
research group, will shortly issue an
updaied version of its 1885 study of
the economic effects of the Presi-
demt's Stratepic Defense lutiative,

The New York ‘]'JmcsINuv.\]‘]', 1986

warning again that the space-ori-
ented missile plan is likely to accen-
tuate a shortage of scientists in pri-
vate industry whiie developing sys-
tems that are too expensive and spe-
cialized for civiliap application.
Even a study commissioned by the
French Defense Ministry, due to be
published later this month, presents a
mixed picture. The study by two
French economists, Christos Passa-
deos and Gerard Duchéne, examined
civilian spinoffs from military spend-
ing on lasers, fiber optics and com-
posite materials. 1t found that al-
though a few aerospace companies
had profited from military-funded
discoveries in these areas, most of
French industry gained little.
Over the years, economists have
sadvanced many contradictory views !
abouwt the impact of military spending
on the health of a nation's economy.
Some see the spending as a valuable
ool for mamiaining employment and
providing stability. Orhers believe it
is inherently inflationary because it
Coiw ued on Page D5
’/ ) Iy
‘4 5

sellers, organized under the name
AFG Parmers, to share the profitif a .-
new bidder emerges or if Lear Sie- .
gler decides instead to restructure.

m—

Continued on Page D25

Oil-Price
Rise Urged
By Saudis

MANAMA, Bahrain, Nov. 10 (Reu-
ters) — Saudi Arabia’s King Fahd re-
newed a call today for higher oil
prices and was reported to have sent
a message to Iran, a traditional rival
within OPEC, expressing his readi-
ness to cooperate on the organiza-
tion's affairs.

His statement came aiter the deci-
sion over the weekend by key minis-
ters of the Organization of Petroleum
Exporting Countries to meet in Quito,

. Ecuador, on Friday and Saturday to

 discuss a Saudi call for prices Lo be

»get at $18 a barrel, up from the
present price of about §15.

The official Saudi press agency
quoted the Saudi Information Minis-
ter, Ali al-Shair, as saying in Riyadh
that King Fahd told his Cabinet that

-he was committed to secking a price
-of $18 a barrel. It was the first public
pronouncement on oil by King Fahd
since he removed Sheik Ahmed Zaki
Yamani from his post as oil minister
11 days ago.
Teheran radio, monitored by the
| British Broadcasting Corporation,
said King Fahd had also sent a mes-
isage to Iran's President, Hojalolis-
lam Ali Khamenei.

“In the message, the Saudi king,
while supporting Iran’s views and ex-
pressing the unanimity of views be-
tween the two countries concerning
oil and OPEC, expressed Saudi Ara-
bia's readiness for greater collabora-
tion with Iran cencerning OPEC
issues and requested Iran’s support

Continued ou Page D21
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‘puts money into workers' pockets
‘without producing extra goods for
them to buy. ’

Most recently, however, the debate
has centered on the role of military
spending in promoting technological
innovation. Some economists argue
that military research can develop
new technologies that companies

" could never afford to finance. Others
believe that on balance it weakens a
nation's civilian industry by encour-
aging inefficient methods and absorb-’
ing scarce skills and resources that
would be better used to produce
goods for mass consumption.

“So many of the failings of British
industry — its aversion to risk, its
failings in marketing, its neglect of
the simple for the complex product,
and the increasingly chronic skiils
shortage in the electronics sector —
can be explained at least in part by
the continuing (and recently expand-
ed) presence of a substantial and pro-
tected defense sector,” the study in
the Lloyds Bank Review concluded.

Few Civilian Applications

Some experts argue that as modern
weaponry becomes more sophisticat-
ed, the technologies it requires are
becoming increasingly disassociated
from civilian needs.

“The accent today is on perform-
ance al any cost and egquipment
‘hardening’ to withstand nuclear bat-
-tlefield conditions,’” said Luc Soete, a
military economist at Limberg Uni-
versity in the Netherlands, ““This has
little relevance to civilian industry,

sumers' need.”

As a concrete example, Eric Stubbs

at the Council on Economic Priorities
points o military interest in replac-
ing silicon with gallium arsenide in
microchips because it is far more
tolerant of high levels of atomic
:radiation, a technological advance
that would have little civilian applica-
tion. .

The forthcoming French study, 1o

. be published by the Fondation pour
_les Etudes de la Défense Nationale, a
research institute connected with the
 Defense Ministry, also stresses the
;practical difficulty of transferring
_military technology to civilian indus-

Small Companies Left Out

Big, high-technolegy concerns like
the Aérospatiale Aircraft Company
,are able to make immediate-use of
‘military-financed  discoveries in
‘some civilian products, the siudy
said. But it found a range of ‘'filters”
that hamper transfer of such tech-
" nology 10 smaller companies, includ-
ing a tendency for military research
to emphasize performance over cost
and to be directed at overly special-
ized ends,

“Very litle gets through because

! Brussels-based

THE NEW YORK TIMES, TUESDAY, NOVEMBER 11, 1986

Questions Raised on Military Spending

Continued From Firsg B'usi'ness Page + ‘which should be driven by'the con-

the receivers lack money and knowl-
edge to exploit what is developed,”
.Mr. Passadeos, one of the authors,
said in an interview.

He cited the failure of the troubled
French automobile industry to take
advantage of composite materials,

which are stronger and lighter than:

steel, that were developed for mili-
tary aircraft and missiles. **The cul-
tures are different,’”” he said.

Still, there is no guarantee that

pumping government resources jnto
civiian research and development,

jwill necessarily raise the general
Ilevel of technology in an economy.

 Bottled-Up ldeas

In a new study published by the
Center for European Policy Studies, a
research  group,
Henry Ergas of the Organization for
Economic Cooperation and Develop-
ment argues that the results depend
on whether the ‘“national environ-
ment promotes diffusion of new ideas
and the rapid adoption of new (ech-
nologies,”

In Britain and France, military re-
search discoveries with civilian appli-
catipns tend to remain bottled np in-
side of a few companies that often do
not make full use of them, Mr. Ergas
found. The result is an increasing

polarization that separates & fewi'
high-technology companies heavily:

dependent on military orders from!

the bulk of industry, which gets little]
benefit from governments’ encour-
agement of innovation,

France, in particuiar, has sought to
.escape from this trap and derive,
some broader economic gains Trom
its miliary research by concentrat-
ing on weapon systems suitable for
expori Lo developing countries. But as
Jacques Fontanel, a military econo-
mist at Grenoble University, points
out, the heyday of French arms ex-
ports is ending — developing coun-
-tries are not enly short of money, but
they are increasingly demanding
local production.

West Germany falls into a different,
category, according to the Ergas
study. It puts less emphasis on “cut-
ting-edge technologies” and stresses
instead “the widespread dissemina-,
tion of technological capabilities’
throughout industry,” chiefly by pro-
moting technical skills and invest-
ment.

“Germany makes good tanks today
because it modernized its civilian
machine tool industry,” Prolessor
Soete said. “Private industry is driv-
ing military industry, not the other
way around.”
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15 US. Firms
Seek Ventures

With Soviets

By James L. Rowe Je.

Washington Prst Staif Writee

The Soviet Union has received
proposals from 15 U.S. companies
Lto pacticipate in joint ventures with
-Soviet firms, a top Soviet trade ex-
ecutive said yesterday.
Last month, the USSR, an-
nounced a series of moves to decen-
“tralize its trade relations-—including
permitting Soviet enterprises to en-
ter into joint ventures with private
.- firmsg, including those from the West,
and authorizing some ministries and

enterprises to deal directly with for-

m——lna idrnartars angd exporters.

WIHIH, 1705 Loy (¥%

The U.S.5.R. does nat now allow
Soviet companies to engage in ven-
tures with western firms. [t also
requires that nearly all exports and
imports be carried out through the
Foreign Trade Ministry—which
makes it hard for enterprises to buy

imports and difficult for individual '

- Soviet firms to produce for export.
The details have not beeq come-
pleted either for the direct import
and export of goods or for the pro-
posal for the joint ownership of pro-

ducing companies in the_ Soviet

Union.

The Soviet Union is anxious to -
" increase the efficiency of its indus- )

tries and to broaden the base of its

export earnings, now heavily depen-

dent on raw materials, mostly en-

ergy. Joint ventures with foreign

firms would introduce new technol-

ogy into Soviet industries and pro-

" duce higher-quality goods more ef-
ficiently.

Many experts question whether

Seo TRADE, F2,Col. 5__

U.S. Firms Rep(jftedly Seek

TRADE, From F1

the highly centralized Soviet bu-
reaucracy is prepared for the high
'degree of decentralization that re--
forms in the foreign trade sector
would require.

James H. Giffen, president of the
U.S.-U.55.R. Trade and Economic
Council, said in a telephone inter-

view that the Soviets are serious

about the changes—at 3l levels ot
cgcov'emment, from Chawrman Yot

n down, He said the

. T
1 Soviets “will be flexibl@ T weiting

the"rules. They don’t want o ma e
the m Othercentrally

A
[~ Yuri Shcherbina, chairman of the
Amtorg Trading Corp,, said in a
speech here yesterday that joint
ventures will ‘involve relatively
small enterprises at first, and that
not less than 51 percent of each
venture will be owned by the Soviet
Union,

. Thela 2roing joint ventures
has. not vyet .been _conipléted,
lier this month, he said, the govarn.
ment set down “general condillons”

for joint ventures

eigu_partners some “privileges,”
Including guaranfees THAETHEY can
repatriate earnings,

He 2150 sait timat: the foreign com-
panies will receive “favorable tax
treatment.”

Among the industries that will be
-0pen o joint ventures are energy,
food, chenticals, some consumer
goods and  mineral extraction,

Shcherbina told the audiernce—
which included business exeutives;
trade association representatives
and government officias.

- Joint Ventures With Soviets.

He said that any joint venturs will
“have to aim at exporting” at least
part of its output to produce enough
foreign currency earnings to satisfy
the needs of the foreign partneisto

pay dividends to its parent fompa- ..

ny. -
Giffen, who also is chairman of
the Mercator Corp., 2 New York

* investment bank, said that he and

Archer-Daniels-Midland . Chairman
Dwayne Andreas proposed a joint

soybean proceéssing facility to Gor. -

bachev two years ago. Giffen saiq

that such a facility could be one of--

the first joint ventures approved.
Giffen said that a2 “substantiaj”

planned_economies that made the :
S 00 10i 50 rigid ,  venture probably would meet with :
that théf& was no possibility Of prot: fktheir approval if it was interesting

enough and weil thought out,

Sheherbina said that trade bes

tween the United States and the

Soviet. Union has been diminishing

in recent years. He blamed iKe de-

cline on anti-Soviet attituded™s the ,

United States that often maZ® the

country an unreliable supplie?; Last . -

Year, trade totafed $1.4 biflish and
is expected to be smailer this year,
Historically, the Soviet Union has
preferred trading with Western Eu-
rope rather than the United States,
Whether those historical prefer-
ences can be overcome will have a
major influence on how important
the new Soviet attitude toward for-

 eign trade and investment will be to

the U.8. economy, . .

A questioner from the audience
said that the United: States’ unre.
liability as a supplier lo6ms no larg-
er ‘than the Soviet Unjon’s unreli-
ability as a buyer, He pointed out
that, for the second year in a row,
the US.S.R. will not buy as much
grain as it ts supposed to under an
dgreement between the two na-
tions, -

e




ipe Duverg
»§322. or aboyr
w-the Chrysier

3-puver would
gg for the re-

2 even greater
éi;ce were in-

aannual return

21 in the gbove

‘0 do the math,

rotier for a Chi-
. who has ana-

co-workers:
z a5 a free

Wer pavments,
wite and taking
T interest rales
«5, Mr. Brazas
71 carries much
nortion of the
rax-deductible
- payments on

would be espe-
es buying cars,
bill businesses
deduct all such
individual con-

rees that "so
.t the financing
people analyze
well as they

n for General
. iM’s financing
ons that most
better deal.”
= allow buvers
vehicles more
« pank loans.
e price of the
of the rebate
¢ Big Three's
even on their

3 on a 2.9%,
a $17.195, 1986-
tised in a De-
after & $5,000
* & month, ac-
¢ GM's offer of
Ak loan on the

-g-month pav- -

$14 a month.
25 could affect

"~ es and low-in-
. for instance,
price if they
wants a manu-
duse financing
o dealers the
le tag-ons such

=r 362 over xhe

"ga,r deals, but !

A. Someiimes it CaN DE SUTRIZRULTE
£>oN0Mie pews. Lower inlerest rales am

che/wr oil nelped send equities soaring

eariy this yegr. Both factors were expected
io foster dow inflation and Steady economic

growth. Recently. & weak bond markel has -

cayused stocks 1o take some spills.
But shon-term prlce swangs often re-

y TIMOTHY K SMITH

SthfRePOﬂ.erofTHE WALL STREET JOURNAL .

Clifford Hesseltine's experience as a
U.8. government scientist was classic. He
did some research on toxins, published re-
sulis that caught the eye of industrialists

with a problem, and won a governmem c1- K

tation for saving an industry.
The citation was-the Third Grder of the

| Rising Sun, bestowed on behalf of the Em-

peror of Japan, in recognition of Mr. Hes-
seltine's service to Japan’s soy-sauce
brewing industry.

The taxpayer-funded research done in

the 700 or so federal laboratories should be-

a rich mine of ideas that U.S. businesses
can develop into new technologies. But it
hasn't worked that way. Most American
companies shun the laboratories, and the
technology that comes out of them usu-
ally goes to foreign countries,

“Private companies do not take seri-
ously looking for new technology™ at the
federal laboratories, says Clifford Lan-
ham, executive secretary of the Federal
Laboratery Consortium for Technology
Transfer, an umbrella group.

Problems on Both Ends
The ‘{ransfer of technology from the

] U.S. government to corporations is :rife

with problems -on both ends. Finding and
developing basic research at companijes
rarely commands a priority as high as

Quarterly profits. And at the government
laboratories, red tape and legal obstacles’

prevent most inventions with commercial
potential from ever getting out the door.

“The labs spend about $18 bilkon a
vear” on research, says Bruce Merrifield,
the Commerce Department’s assistant sec-
retary for productivity, technology and in-
novation. *'I would say that about 95% of
ftheir work) has no! been been available
for commercial development.”

But that may soon change. A House-
Senate conference panel yesterday com-
pleted megotiations on 2 bill that would
make it easier for companies to exploit
government research, primarily by remov-
ing administrative hurdles and giving labo-
ratories incentives to commercialize their
ideas. The legislation now goes to the
House and the Senate for final votes, and
sources on Capitol Hill say its chances for
passage are good.

“We see this as landmark legislation,”

Mr. Merrifield says. ‘It seeins so obvious
and so much in the national interest.”

He and other proponents of the bill ar-

L1 TS

'Congressmna.l Actwn
Prodded by Congress, federal"labora— .

“tories have been trying to promote their
~inventions in recent years, with varying -
-degrees of enthusiasm and success. A 1980
law reguired the laboratories to appoint .

HlriTn P HEY DG 0 mbuy Uy seu HIY LU
m:er the marke! s falling. Thai waw, 7
the murke: drops further they can buyv fu-
Wres at & ower price. making a profit that
wonld offset lusses on stock holdings. Port-
folie insurance is a hot concept: by some
estimaies, there is more than $36 billion of

it in p]ace

“nological edge“has been slipping is that un-

like other countries, the U.8. has been un-
able to narrow the gap between basic and
applied research. That, they say, is why
the U.S, still wins plenty .of Nobel prizes
Jbut 5o !onger seems able to buﬂd a decent
‘automobile. e .

part-time officers to encourage technology
transfer. Another law passed the same
year permitted some laboratories—but not
R N S R A

e E SEE this as
landmark
legislation,’ says a
Commerce Department
official. ‘It seems so
obvious and so much in

| the national interest.’

ali—to 60 cooperative research with out-
‘side entities such as universities and small
businesses. And legzslatlon in recent years
allows federal I {aboratories to get exclusive

rights 16" inventions and license" them—_:

keeping some wof 1he - evenue,

'ess”has been slow. Glenn

the Department of “Energy’s ‘Sandia Na-
tional Laboratories in Albuguergue, N.M.,,

describes the arduous journey an invention
takes from his laboratory to the market.
"It's checked for classification, and if it's
not classified, it's sent to the local DOE of-
fice to see if a search for licensing should
be made. Then it goes to Washington for
evaluation, and if it looks promising. we
write a disclosure, and it goes to a patent
attorney and gets sent off 10 the patent of-

fice. The end result is a patent that is

owned by DOE. If the inventor wants to, he
can ask for license rights.” Mr. Kuswa
adds that from the time the inventor asks
for a license unti} the product is developed
is usually more than a year.

Wall St /], oditnfe [

. f/ (98¢

eAUCTACY . remains mght-

that the growth of science takes place bya .
| vigorous exchange of mformatlon among :
- scientists, -and anything that mlubits that- | -

: ology.transfer manager at

1000 j)(&ha. P IR L) ) FUMAI L LLIGE SR 23
vestors wan! t buy bond mutual funds, in-
stead of stocks. "I think the market's get-
ting more volatile, and psychologically
that makes it harder for people to partici-
pate,” says Stan Weinstein, the editor ‘of
the Professional Tape Reader, a Hoily-
wood, Fla., newslet!er

at laboratories owned fhy the Defense De
partment, NASA, the National Institutes of
Health and other. br;mches of the gcvern
ment. “It’s going t6 take a while fo tirn
this dinosaur around; “Mr. Lanham says _
The. new bill wou!d grant blanket ‘au-

. 'thority to all-federal laboratories to set wp

cooperative resealjch -and-development
agreements with businesses. It would pro- -
vide money. 1o gxpa.nd | communications

' system liniking federal laboratories, giving

businesses centralized -8CCess toa smor o
gasbord of .government research. It would'

raise the status of technology transfer offi-- .

cers and make their ‘positions full-time.
Perhaps most important, it would reward’
government researchers whose inventions -
are licensed, reguiring the laboratories'to’
give them either 15% of license revenue or
a fixed minimum payment.

Optimism at Labs

Officials at the }aboratones are opnnns :
tic about the bill. “There has been a slow -
change, but now it almost looks liké weé'
might be on an exponential change curve Tl
Mr. Lanham says. s

But there are some problems that t.he'F
bill can't address. There is, for instance,’
the basic difference in the cultures of 'sei- ¢
entists and businessmen. Scientists gener- |
‘ally disseminate their findings as widely as

" -possible; “businessmen ‘keep' mfonnatlon“_

secret to make money. “There is a feeling -

exchaige is detrimentdl,” says James-

+ Wyckoff, liaison officer for state and local -

governmental affairs at the National Bu-
reau of Standards in Gaithersburg, Md:

And some of the agencies running fed-
eral laboratories fear that injecting a dose
of entrepreneurship could divert ve -
searchers’ attention from larger national
goals and cause laboratories to compete
with one another. “*The guestion is: What |,
is the mission of the labs? Is it to de-
velop near-term technologies for develgp-
ment, or to focus on long-term research, ¢
national security and so forth? says ¥id .
Beldavs, executive director of the Technol-
ogy Transfer Society, Indianapolis.

‘.:1; ‘ {\.
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_Critics Say White House Is Ignoring
allenge of Foreign Compeﬁtlon

— C

—— e HW&SQ.H&IE Dt‘lﬂoﬁf‘dtb and some cnle FL’UR\':LK:JH under Frich Bioch by Congress s cne exampre. Crites
- has more influence than ever be- say it works azaw

%fi%dﬁummces believe fore. Moreover, a few key pieces of eliminating the tax advantages on

- legislation designed to work to the wﬁlﬂ‘}m’m SO
= - _(.‘U.FTEl'li pOhCIe‘S regardmg benefit of technological innevation 1wnmres all profits are
'-’--------4""---c0mpet;tiorrare inconsistent have made it into law. One mea- taxed thesame,” comments one OPT1 -
e sure amended antitrust regulations, staff member, “why should anyone

cand often counterproductn’e making it easier for corporations to put their money in long-term in-
Tt . pool research projects without fear vestments when they can put it in
of breaking antitrust law. the highest short-term rates? There
Concern is rising in Washington Another strengthened patent law  is no incg_&ffvg_tg vest in our long-

over alleged Reagan Administration by creating a single patent court in  term economic growth:
indifference to the country’s plight Washington. Previously, suits chal- In addition, current lobbying ef-

in meeting the competitive chal- lenging patent validity were heard forts by NSF director Bloch and Na-
lenge from Japan. The latest criti- by various judges in various circuit tiona! Science Board chairman Ro-
; cism comes predictably from the courts around the country. These land Schmittte t‘_glpubl__f_#g_NE-F.}lud
Democratic Party in a new report. judges’ decisions proved to be in- getin three vears aren’t coerdinated !

consistent and thus discouraging'te  with Merrifield’s efforts, Depart-

inventors and their attorneys. ] —trent of Energuhlaboratones have
. In s third example, unjversities consistently fought the patent initi-
News AHBIYSJS with federal grant money are now ative ever since the idea was sug-

free to patent and license anv in- gested their directors believing the
ventions their faculty and corpo- government should own any inven-
But voices are nising from within Ttate tellaborators make in the course
the Administration itself. They say of research. Another bill signed by
the Reagan Administration has not Reagan established in the Cotunerce . . .
reallv heard the message that a uni- Department a center for translating A few k&‘}' pieces of iengiaHOR

fied national drive is needed to Japanese technical documents into Tone . ~
aveid lagging further in the tech- English. Finally, under a bill just dquﬂod to work to the benefit

nological race passed, companies doing collabora- of ltfhm)!ogical mnnoyafion
One hope is that the recently con-  tive research with federal laborato- o e ‘
firmed science adviser, William R. ries are free to patent any inven- have made it into law
Graham. will be able to parlay his tionsemanating from that work. ot T ——
connections with key staff members | 5till, the concerns continue to rise!
in the White House to convince *The very agency that has most pro{ tions paid for by the public. The
them that the country’s dilemma is | moted these steps is one of the least  Administration has done little to
indeed a serious one. The Office of lfavored by the Administration: the establish a consistent perspective
Science & Technology Policy that f€ormmerce Department’s nt's Office of “Everyone seems to be going off

agency panel examining competitive- | vation. headed by assistant secre-  Alan H Magazine, executive direc-
ness issues But Graham. though a | tan of Commerce D Bruce Merri-  tor of a new organization. the Coun-
fast learner, is nevertheless bur- “Tield The Office of Managemeni & cil on Competitiveness, just formed
dened by the knowiedge that the “‘Tudge* has repeatediv attempted te  in Washington The council is an
position of science adviser is not ehiminate OPTL but Congress hac outgrowth of the President's Com-
the top level link to the Presidency  reliabiv come to its rescue. The feel-  mission on Industrial Competitive-
1t was onginaliv designed to be ing 1s that the Admynisiration hasn't  nes:, which was chaired by John A
The situation contains its pera-  reaily thought too deegplv about com- Yourng chairman of Hewlett-Pack-
doxes and puzriss Under Resgan  petniveness issves and thus has ne ard Co 1t pivs a number of new

. the basiz researih budges has st comprehonsive view of them industrial grouy new forming plan
« abou: doubled and the Narional S The tas overhau! bill Just passed. 10 Tais the vus of Cumpeliniveess

he now directs already has an inter- ' Productivity, Technology & Inno- in their own directions,” comments
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Governmen

to the top of the nanocnal agenda,”
according to Magazine. The coun-
cil's members believe the initiative
was necessary because no leader-
ship on the issue was coming from
the White House. Moreover, it was

=z hoped that the Administration’s de-

liberate devaluation. of the doliar
would increase the trade balance in
high technelegy progucts Ir:'ead
the deficit. runmng ai
3veaT. has nuver Dosn bl

So partly bE'LEUbe compe::m-e”ess
is perceived as nowher? near one

of the Administration’s top concerns, -
the Democratic Party is trving to-

take advantage of the vacuum with
its recentlx issued report, "Eco-
nomic CompehhvenesswPromonng
America’s Living Standard ™
. The report was prepared by the
Senate Democratic. Working Group
on Economic Competitiveness, head-
ed by Sen. Jeff Bingaman (D-N.M.),
and was commissioned by the Sen-
ate Democratic Policy Committee.
It includes proposals to make for-
//

civ. more readily avail-
able to American business. upgrade
private sector research and devel-
opment, generate a more flexible

and mobile-workforce. and develop

And io provide institutional over-
view, the plan would establish a
National Council on Economic Com-
petitiveness that would do such
things as monitor the country’s com-

a permanent nataonai%&l to
spearhead a more compe _
tion for the US in the n'(E"
al marketplace. o
Bingaman's pian s true to the
Demeocranic traditon of increased
; cdime to get 2 nh

pehtwe ‘capacity, set-up wayscby—-—-
: hi¢h-EeEvarious Sectofsofindus-
rior-  trial America get together to dis-
: cuss probiems-and solutions, assess .
private sector needs for federal as-
=&=:tance and relief, and send an an-
32l report to the President on the
Compﬂtmve situation. Total cost:
: tf-* pouu famer S5 mitonayeer
Len Cf—:n..m..b, ‘c*e:;sn;".g.,_zrzi. Some-beheve the key to-the p&i}-
inform:ng the public 2bouttechno- - €v-structure 15 OPTE - Merrifielc
logical aevelopments Ahm&dh_ltm to glm_&m%

...... 12 e o A%

would “expand and diversify!NSF s istrationzsoldier by minimizing con-
Engmeermg Research ‘Centérs and %WIMM =
set up a fund for upgrading the _Inherent American ingenuitv. But
infrastructure of research universi- OPTI has never become the nation-
ties. It would establish a fellowship al command center for policies con-
program tc train science teachers. It  cerning competitiveness that some
would add money to already exist- had hoped it would be.
ing state programs to retrain work- Says one discouraged staff mem-
ers and otherwise adapt them to ber, “There’s no focus for the issue
changing technological conditions.  anywhere. I don‘t think there is
anvone in the White House that
understands anything about the

LGOK
A COST EFVICIENT

12 Qowooeer 20 1358 CREN

IHNG FOR
A POWERFUL SOLVENT,

OF AN EYPoCTIivVE REAGENT?
YOU'VE FOUNRD OHNE.

problem. That's why we’re so frus-
trated We're the only people who
can say we've been doing some-
thing contmuoush What makes it
even worse is that we reflected atl
L wE reild
the things this Administration 5.3.15}L
i wanted "We Téver bullf an em-
" pire. We achieved low-cost solutions.
And all We've gotten out of it is a
ot of crap.”
1. ~—Whatin the end is clear, though,
is that there is powerful national
concern within the technical com-
munity about coming to grips with
the issue, whatever the Reagan Ad-
ministraticn is or isn’t deoing. The
meaning of competitiveness is tak-
@Mwhon as coun-
tries are seen to be focusing on co-
« Operating with each other as well
as co%jﬁ?tmg
As New York University profes-
sor Herbert 1. Fusfeld savs in his
recent book, “The Technical Enter-
prise,” technology is too interde-
pendent around the world to as-
sume ar “us versus them” stance.
The kev, he savs, is lmkages in to-
dav’s wnrid Compemlon " he una.
e ~.derscores, “occurs d;rer?r between
~ con'{—r'fari'_e_s_ and’ orm lﬂdlrr’Ci—lj e
“tween couniried™”
Wii Lepkowsk:, Wesk

REACTION MEDIUM,

DMSO (dimeihyi sulfoxide) has a
uniquie comcmnation of high polarity,
thermal stapiity, low toxcily and
easy handing that make it \dea! for
a wige vanety of mdusinal applica-
tons. Incluamg possibiy vours
Send for cur ree brochure to bnd
Oul more.
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Dr. Robert G. Rosenberg. who has. #

ities, said the, agenc:es had received mc
hlic' housing each year; The la
Court here in 1984, said HUD changed ifs.rules retroa ‘

nirements of the Adrmmstratwe Procedure Act.s i

.GroupHealth Executlve Dll'éctor Rﬁslgns 5 7

s The ékecutive director: of Group Health Association’ stepped '
down vesterday citing; in part, friction: generated by last spring’s: -
24-day physmtans strike at Washington's eoldest hea[th mamtenance :

the day-to-day affalrs of,

Group Health for the past 3Y4 years, said'he will take up-a post today
as head ‘6f 'the regiontal office of Partners: Nattonal Health Plans..

s, djoint venture between Aetna Life Insurance Co, and thie
' Voluntary Hospitals of America, was established recently to set u
' other prepald health plans around the- oountry,

that desk and that office on the 35th
- floor of: CBS’s headquarters. be- -

confroversial Center for )

E fforts ta get Vlrglma s
Inngvative Technology. -

embodiment of a prophet:c

warning that a governor’s task

force issued three years ago. .
“Narrow parochial concerns,
regional and institutional
jealousies, will destroy the -
prospect of effective action,”
the Governot’s Task Force on
Science and Technology in
Virginia cautionéd in its report
to then-Gov. Charles S. Robb.
The task force, of course,
endorsed the concept of the
CIT as a way to “expand and
exploit the capabilities” of the
state’s major research :
universities in partnership with

industry. To be sure, educators -

and business leaders,
particularly those from
high-technology industries,
endorsed the concept. But the
CIT has been mired in
controversy from its inception.
Although established as an
agency to promote the growth
of the high-technology industry
in Virginia by coordinating
research, funding and other
activities between industry and

lealousy Dogs _Va--_;

RUDOI.PH A 'mn R

_Centezi

s part:cxpants m its actmtles. o E
- Moreover;its floindering "

- two-year existence has been

(CIT) started have become the -~

marked’ by pétty regional -
Jealoumes, pitting quthern o

-Vu'gmla interests against those.

irt other parts of the state.
The presence.of a . -
blue-ribbon gathering for the-

ceremonial groundbreaking for ¥ '
a CIT headquarfers near Dulles . '

International Airport last weelk
failed to:temper, even
temporarily; the bitterness

borne: of,reglonai jealousies, A '

clash among board members of
the CIT is the kind of thing that-
could do precisely ‘what the -

governor's task orce warned of -

three years ago:. :

. Robb “candld}y acknowledged
he doesn’t. think the CIT will -
ever be free of contraversy.
Nonetheless, the former .- .
governor added-after the dust
had settled—Jliterally and

ﬁguratwely—-the CITls“nght - :

on target.,”: .
If Robb means that startmg

contsruction on the $24 million - kE

CIT complex is on target, he’s
right. But-the clash among

board members minutes earlier .

. longed to Thomas H Wyman.

By Davld A Vise K
. wmmmsmwnmt [
NEW YORK, Sept 15-—-CBS’&‘

Until last Wednesday 2 aftemoon,

chaxrman, William S..Paley, "and its
- chief executive officer, Laurence A. ©  sij
.. Tisch, sat s:de-by-s:de on top of the ' " ay
"' desk in- Tisch’s new office today, a .
. position. symbolizing their newly . 1
.. won control of the troubled medxa_ e

 tompany;”, ‘

research institutions, the role of  indicates he’s wrong. ahout the
the agency is still unclear to concept of CIT, about’
many of the would-be See PYATT, 02, Col. 3
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In Nervous Mar i et.f‘- i

. By-Stan- Hinder}
C WashmglonPnot Stath!lte

'I‘he stock market reversed d1—

- rectioft. yesterday ‘and” staged a
. 'small rally after last week’s masswe '
. Iosses )
- Stock prices fluctuated narrowlyj
- as-bargain hunters helped return -
.- some equilibrium to-a stlll nervous. -
- market.

The Dow Jones mdustnal aver-

;: - age of 30 blue-chip stocks finished
| - the dayat 1767.58, up 8.86 points.

Volume was reiatwely small com-

. ¥ pared to last week when the Dow
" lost a historic 141.03 points or 7.4 -

percent, On the New York Stock

- Exchange, 155.62 million’ shares
' changed hands, down from 240.49 -
. million: shares Fnday, an- all-tlme_

: f_'record

On Wall Street where rumors

ol have many lives, analysts said the
*. . market may have been cheered by a
* report that West Germany and Ja-
" pan may heed U.S. - appeals to cut.
'their interest rates,

Reports last week that the same

" two natlons would not cut th61r
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cooperation among educators and other principals
and about people’s perception of the.CIT's role as.a-
catalyst for high technology growth in the state.
When the president of George Mason. Umvermty
. declares he’s “no longer clear on what the [CIT} is,” a -
- return to the drawing board seems in order. And the
prospect for effective action is damaged, if aotr -~
destroyed, when GMU president George W. Johnson
demands to know from his colleagues-on the CIT N
board: “What’s in it for me'to get tangled upin your. *°
procedure, which seems likely to go on forever, when
I can go out and get industrial money mysel?” -
That may be the loudest signa] yet that the CJT
may be doomed to a fate of becoming a $24 miltion

white elephant,

The concept, though plausnble in many respects.
was bound to get chewed up in fractious regional
disputes, The concept was part of a proposal that was
jointly developed by the University of Virginia,
Virginia Commonwealth University and Virginia
Polytechnic Institute and State University. But
because of the political and industrial realities of the
state, George Mason University was included asa
participant in the CIT, GMU and the state’s biggest
concentration of high-tech industry, after all, are'in

Northern Virginia,

If the principals in Virginia can’t agree on the
proper role of the CIT, then it’s doubtful that
business leaders and educators in metropolitan

. o Washmgton will have much success soon in -
Lo promotmg the growth of the Washington region as &
_major center of technology. If intrastate differences
- threaten the CIT; then there is little-reason tos . - .=
believe that cooperation will bridge state boundaries,
. Efforts by the Greater Washington Board of Trade
to‘promote cooperative use of high-tech information
and facilities notwithstanding, bcaljuns&chons in-
f"V“rgma and Matyland are caughtup in their own*.-
empire building. The goat of making this area _
~#“another [North Carolina} Research Triangle” or - .
“another Silicon Valley,” as some local business'~ "
leaders have suggested, will be difficuit enough to
achieve with cooperation among local officials and .
hxgh-tech executives. But it will be next to impossible
in the absence of such cooperation.
. Most of the major high-tech centers, in addxt:on to
having a large concentration of hlgh-technology
industry, have developed around major universities
with strong research and graduate-degree programs.
This area has such an institution in the University of
Maryland, whose computer science and engineering .
departments are highly ranked. But when asked not
long ago if he favored a cooperative program -
between high-technology companies in Northern
Virginia and the University of Maryland, which is
_only minutes away by.car and milliseconds by.

computet, the head of a Northern Virginia-high-tech _

_.company dismissed the idea as unworkable,
The Virginia governor’s task force may have been
more prescient than anyone ever imagined.

) Vote to P}

Dzsagreements M ark
OPemng Session of

GATT Trade Talks

GATT, From C1 .

a preventive strike against efforts.
1 by the 12-nation European Commu~
nity to deny Tokyo the benefits of

the new round of trade talks until it
eliminates barriers covered. in past
negotiations. That proposal was.

| part of the opening statement by

EC mimster'Wslly de Clercq.
And in another dlspute, US. of-

e i e iDHUMT i0 the world.

leglslatlon thlS year out of concern

it could became a vehicle for pro- -

tectionist measures. _
Yeutter said the United States
“would defend its own interests” if

other countries refuse to agree’to

an agenda that will ease America’s
record trade deficits, which he said
will approach $200 billion this year.
He called the United: States. “the
major victim” of the trade “d:sequi-

. compact’s rules
w—meo...Deouty_Trade Reoresentative Mi- | Mi-

farm subsidies, received a boost
over the weekend when a group of
14 agricultural nations backed the
American stance as a fallback if
they cannot get even stronger lan-
guage in the final communique.

- This was seen as making it harder

for France to water down GATT

“rules on farm trade.

The- dispute between Japan and
the EC threatened to become a ma-
jor issue as Eurépean nations, in-
creasingly angry at their inability to
sell in the Japanese market, sought
suppott for its resolution, which a
senior member of the Japanese del-
egation termed “Japan bashing.”

The Japanese official said the EC

statement singied out one country
in & way that violates the trade
d tradition, U.S.
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Safeway employes- ‘
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- voice vote at a two-he

Capital Centre yeste:
Giant -employes -2
changes in a separat:
vote, McNutt said. Ar.
closed while the meeti
In addition to the t
sue, Safeway workers
cerned about job secu
in light of the recent {
of the chain to a new
Holdings Corp., that'w
thwart a takeover by
Herbert H, Haft family,
Safeway employes, ¢
the large debt incurred
will force the chain to s
assets—particularly
mid-Atlantic  divisic
strike if they didn’t
job-security provision
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Defense Research Aids U S. Industry

Smentlflc Splnoffs From Federal Laboratorles Fmd Wide Usage

By Sue Mauor Holmes

" Associated Press

ALBUQUERQUE-—When o drill.
hits chew through layers of hard .
rock seeking oil, it's a punishing
procedure that becomes more’ ex< "
pensive as the rock loosens the di-
amonds on "the bit and eventually
causes them to drop off.

But now there is a.new type: of *

bond to keep the diamonds on:, -

Similarly, ~insulated tubmg c 5
carry steam down a bored well to
loosen hard-to-get oil deposits, but .
the benefits. of 'the insulation_ are

nearly lost because heat escapes .

through the uninsulated couphngs.

Now there is an inexpensive’ way
to insulate the couplings.

These, according to Glenn Kiswa.
of “Sandia. National Laboratories
here, are just two examples of the
. hundreds of instances of technology =

being transferred from the govern- '
ment laboratories to business.

In the past few years, innovations
increasingly have been moved from.
the federal laboratories where they
were engineered to the private sec
tor where they could be develop
and marketed..

A large share of the nation's re-

"search funds have been invested in
the laboratories, and Congress and
the public are demanding more-
from their dollars, Kuswa said..
While much of the money goes into -

: weapons, even defense scxence can

be spun.off into other areas, he said.

And technology transfer beneflts :

the government, as well. -

~ “In. working with zndustry,.

there’s a lot of passing back of in-
formation that is very valuable;" he.

.-5aid. “We may develop mformatlon
they may make improvemerits.”

'Stevenson-Wydler Act, which pro-

. motes. private sector useof feder- -
P ally developed technology.

The  national labdratories have-
in developing.
technology, Kuswa said. Govern-. -

some . advantages

ment research and development can:

. take on projects that involve ex-

pensé and high risk over a long time

-or can do research that smaller
. business cannot afford, he said.

The laboratories have built up “3
technical base that's second. to

none,” Kuswa said. “Academically’
oriented people work in a field their

whole -careers without dislocation,

~Only large mdustry can afford sm-

ilar

employ-

. €8, Richard Braash, received the

American Wind Energy Associd-
tion’s technolegy transfer award in

. 1984 for a verticle-axis wind tur-
bine that is manufactured by sev- -

ut, he said, developments rom'.-:, ‘
the natlonal Iaboratones have to get ...
out to industry before they can he!p; :
- the natlon s economy, )

- eral. US companies,.- “The same -

year, Industrial Research magazine

‘cited a corrosion-resistant glass
. that Sandia developed to extend the

life of batteries for weapons. The
glass is being. used commercially ta

add-to the life-of specnal-use batte=.: ..

_ ries, such as those m heart pace-
" makers: ' '
In - 1980, Congress passed the

Sandia also took computer micro~ .

chips designed by industry, devel-

oped - ways to harden, or shield,
those chips from radiation, then.

turned that technology back to com-
. panies to market, Kuswa said; Lo
He emphasized that Sandia exists -

to work on national defense, and . - .
innovations or aid o industry are -

made in that context.
“For example, Sandia does.not do
any biology, but- that doesn’t mean

we couldn’t help.in-biology,” he said. -
He' ppinted: out that: so-cailed

“smart- wedpons” are programmed - |

to detect a target and hone in only -

on that target-—image recognition

" computer - technology that someday.
might. help biologists -in spotting |

ertain chromosomes he said.

algorithms, or repetitlve calcula-
tions, developed from that’ work

have been turned over to industry, -
providing . speed and accuracy not™ |
possible with traditional math tables.

of values, Kuswa said.

1
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\And the scientists who design the’
-weapons must use extremely accu-: |
ate mathematical calculations. The
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- Military R&D Depletes Economic Might

By FRANK R. LICHTENBERG

The countries that lost World War 11

have been winning the battle for world
markets in recent years. They have pained
from not directing enormous amounts of
capital te military uses,
. Japan and West Germany are both ex-
periencing substantial trade surpluses, in
1983 exporting 17% and 10% more, respec-
tively, than they were importing. The
U.S., the U.K. and France, which emerged
victorious from the war, are now experi-.
encing large trade deficits. In 1983 the
U.K. ané France exported about 1% less
than they imported, while for the U.S. the
deficit was an enormous 26%.

Differenrces among the industrialized
nations with respect to trade performance
probably are attributable to a variety of
factors, but a potentially impertant, and
. perhaps not widely appreciated, factor is
. the difference in rates of investment in re-
i .search and development.

| Finding the True Share
An important determinant of the com-
petitiveness of a country's products in in-
ternational markets is the amount of R&D
invested to develop and produce them.
" “Process"” R&D enhances competitiveness
by reducing cost, while "“product” R&D
<does so by improving product quality and
_ reliability. Now, the U.S. devotes almost
exactly the same share—about 2 6% —of its
gross national product to R&D investment
as do Japan and Germany. {The U.K. and
¥rance have a somewhat lower R&D in-
vestment share, about 2.2%.) But a sub-
stantial fraction of the R&D investment of
the U.S., the UK. and France is military
in orientation. According to official esti-
mates, about 27% of U.S. and U.K. R&D in-
vestment, and 21% of French R&D invest-
| ment, is military.
These estimaies are based on the as-
i+ sumption that the government sponsors
| | military R&D, which for the U.S., at Jeast,

P P

a substantial fraction of their own R&D

personnel and facitities to the preparation

of technical proposals that are the basis
on which the Pentagon awards competitive
contracts for major weapons systems. The
true share of (government plus private)
military R&D in total U.S. R&D invest-
ment is probably about 35% to 40%. In
contrast, less than 4% of Germany's, and
1% of Japan's, R&D investment is mili-

tikely to generate spinoffs. The atmosphere
of secrecy in which much military R&D Is
conducted alse tends fo inhibit spinoffs.
Two pieces of evidence suggest that in
most cases, few civilian benefits result
from military R&D. First, companies per-
forming -defense R&D under contract for
the government decline to exercise their
right to claim title 4o about two-thirds of
the innovations they produce. Second,

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

tary. These low 'shares reflect the deliber-
ate policy on the part of the victors of

World War 1I that the reconstructed Japa-

nese and German. economies would ex-
clude defense sectors. Military research
and production would be the province of
the wartime Allles.

Military R&D no doubt enhances the
competitiveness of U.S. military products:
The U.S. {as well as the U.K. and France)
is a net exporter of arms. But armamenis
represent a relatively small share of U.S,
exports; perhaps 35% of its R&D invest-
ment is dedicated to products that account
for only 5% of our exports.

Military R&D also may ephance, to
some extenl, the competitiveness of U.S,
civilian products. The dominance of Amer-
ican producers in the world market for ci-
villan aircraft, for example, is probably at-
tributable in part to the technological ad-
vantage conferred on them by having per-
formed government-sponsored research in
military aviation, There is a question,
though, of how extensive the civilian bene-
fits, or “*spinoffs,” from military R&D gen-
erally are. Most of the military RAD
budget is devoted to the advanced develop-

ment of prototypes rather than to basic or
svan annllad recoarrh whirh are more

fewer than 1% of the more than 8,000 pa-
tents produced by Navy-sponsored re-
search and available for licensing are li-
censed; in contrast, almost 13% of the Ag-
riculture Depariment’s patents are -
censed. These data are suggestive rather
than conclusive; no one really knows how
extensive the civillan spinoffs from mili-
tary R&D generally are. But it is safe to
say that a dollar spent on defense R&D
does much less {0 enhance our interna-
tional competitiveness than does a dollar
spent on civilian R&D.

Because a country’s total (clvilian plus
military} R&D investment, or its ratio to
GNP, is not in any meaningful sense fixed,
an increase in military R&D need not im-
ply an equivalept reduction in clvilian
R&D. (The strong negative corretation
across the five countries between military
and civilian R&D expenditure—both di-
vided by GNP -1s, however, striking.) But
increases in military R&D expenditure,
particularly rapid increases such as those
occurring in the U.S. earlier in this decade,
tend, at least in the short run, to drive up
the prices of scarce resoirces (such as
scientists and engineers) required to per-
form both types of research. Starting sala-
ries of engineers and techmicians were in-

creasing at an average annual rate of
about 10% during the recent defense
buildup; the rate of increase ftell to about
3% after Congress and the administration
agreed 10 end the buildup. The escalation
in research costs presumably reduced real
growth of civilian (if not of military) R&D
investment.
Policy Implications :
So we can posit that one factor contrib-
uting to the superior trade performance of
Japan and Germany, relative to that of the
U.S., the U.K. and France, is the former
countries’ significantly higher rate of civil
fan R&D investment relative to their

_ GNPs. It is true that that these countries’

relative rates of total (and civilian} R&D
investment have remained fairly stable.
over time, whereas only recently have the _
trade performances of the U.S,, the UK.
and France compared so unfavorably with.,

“those of the other two countiies. But Japan

and Germany began the poSiwar era al a
substantial technological disadvantage. By
maintaining a- higher postwar rate of in-
vestment in civilian R&D than the coun-
tries that defeated them, they were able (o
reduce the gap and eventually 10 achieve.
technological parity or even supertority.

The policy implications of this analysis
are clear. Advocates of large U.S. military .
R&D outtays argue that they are necessary
to compete effectively with the Soviets.: -
But how the U.S. fares in competition with
the Soviet Union depends upon the relative
economic strength of the two nations, as-
well as on their relative mititary strength.”
A high rate of military R&D spending per--
haps contributes to our military strength,
but it weakens our economy by reducing
civilian R&D investment and thus our abil-
ity to compete in global markets.

Mr. Lichtenberg, an associate professor
at the Columbiz University Graduate
School of Business, is gffiliated with the
National Bureau of Economic Research.




