~ one of the most exciting advances in bus1—
© ness communications since we developed -
the original 800 number. |
- Now, you will have the flexibility to
~_customize and control your own communi-
. cations network,
With AT&T Advanced 800 Serv1oe,
“you will be able to direct calls to
" dialing additional d1g1ts Making it easier and faster for your customers to get to the
o r1ght people. |
o For example, if you re Wholesale d1str1butor youll be able to dlrect
o customer calls to b]lhng, general information, or the appropriate order desk.
o ~.And if you've been using a separate 800 number for each of these depart—
o ments now you'll need only one. o . -
‘ - 800 COMMAND ROII'I'ING. |
Reacts to your spontaneous needs by letting you instruct the AT&T network

'. IN'I'RODUCING A'I'&'I' 3 ' |
'ADVANCED 800 SERVICE. |
- It’s a terrific source for all
kinds of new ideas for your business.
Whether it’s 800 or 8,000 new 1deas
~ you'll find the p0331b1l1t1es are
o _almost endless. .
- Why? |
differentlocations, even different
departments And redirect them at a |
: 'moments notice. :
" Youcanevendecide what '
- percentage of calls each office should receive any
. time of the day. Any day of the week. Or both o
S Here are the specifics: |
| 800 CALL PROMPTER.
o Allows your customers to hear a recorded
message that will help them route their own calls to h
* to redirect your AT&T 800 Service calls to planned alternate routes Immed1ate1y
'- Whenever the need should arise.
| Lets say you're in financial services or any other 1ndustry which undergoes
stdden, often hectic changes. Maybe even emergencies. To ensure that your -
- communications link with your clients is protected you must be able to move fast.’

| Because Advanced 800 Service is
_the department or service of their choice. Just by
R And W1th 800 Command Routlng, you can.
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lates thiat this “deépendency ratio”—the num-
ber of citizens under 25 and over 65 divided
by the total populat10n——1s now roughly ten
) percentage points lower in the U.S. than in
Japan, West' Germany, and Britain. ‘“That
ddds up toless drain, more gain, in the U.Ss.
“economy for the next 15 to 20 years ’ she
says. ' :
Most forecasters now reflect America’s
spark_l_l_ng economic ‘fundamentals in their

- long-range growth projections. Wharton'

Econometric - Forecasting Associates, Data
Resources Inc.; and Chase  Econometrics all

predict that for the rest of the decade the’

U.S. economy will grow faster than the econ-
‘omies of West Germany, France, and Britain.
The wizards of Wharton think America’s av-
erage annual growth rate will be 57% higher
-than Western Europe’s. Even the Japanese
. juggernaut is'looking a little less fearsome.

From ‘1960 to'1982, Japan's real gross do-

" . mestic product grew at an annual average
rate that was about double America’s.
Through 1989, Wharton projects that Japan’s
real GDP growth will average 3.8% a year
vs. 3.3% for the 1J:S. Thus Japan will contin-
ue to gain on the U.S. but i ina much more
mincing manner.

. Still, miany U'S: busmessmen and econom-
ic .policy- mongers remain deeply concerned

- that Amierica is falling behind in manufactur-
ing and high- technology markets critical to
the -economy’s : long-term health, Few feel

" threatened~—for the moment—by Europe.
Says. ‘Robert : Hayes, . co-author .of a much
noted 1980 Hamard Business Review artlcle,
“Managitig Our Way to Economic Decline,”
and a:professor-at the Harvard Business
.School: “The U.S. has won the battle with

Europé; I can’t think of a single high-technol- -

ogy industry where we are concerned about
-Europe s leadership.”
Bt to Hayes and anxious U.S. executlves,

taking ‘comfort from outperforming Europe -

is like getting lathered about dominating the
Olympics ‘when the Soviet Union and East
Germany stayed home. “It’s like congratulat-
ing ourselves for finishing a race second to
last,” says Hewlett-Packard Chief Executive
John Young, who sperit the past two years
chairing a presidential commission on indus-
trial chﬁ"m”mss.nﬂmmrt
to the White House, Young and his blue-rib-
bon panelists warned, “The U.S. is losing its
ability to compete in world markets.” They
took special pains to note that “Japan and the
newly industrializing nations of -the Pacific
Rim . now represent our major competi-
tive arena.” U.S. trade with these countries
.is already bigger than European trade, and if

138 FORTUNE ARRIL 15, 1985

present trends contmue 1t wﬂl be tw1ce as b1g
by 1995.

But such worriés seem more than a httle
exaggerated. As much as 40% of las_t year's
estimated $15-billion trade deficit in elec-
tronics with Japan reflects Japan's-long-

standing dominance in consumer electronics.”
- The Japanese are coming on strong m_pamc—_

ular markets, 'such.as semicondtictors,
where they control 41% of the world market,

+ up from:25% five years ago. They also have a
technological edge in the commercial applica-
tion of certain futuristic products, such as ce-

ramics and gallium arsenide, a new semicon-
ductor material far faster than silicon. But in
a. mumber of other so- ca]led sunrise ‘indus-
tries, the shadow cast by the land of the ris-

. ing sun seems a little less threatening than it

did five years ago. Says Irving Leveson, an

econormst w1th the Hudson Strategy Group,

“Whlle theJ apanese
are moving aheadin -~
some areas they've -
targeted very heavily,
we’'vebeenableto
advance on a much’

‘broader front.”

a conservative think tank: “Whﬂe the Japa-
nese are moving ahead in some areas they've
targeted very heavily, we've been ablé'to ad-
vance on a much broader front.”

- U.S. computer makers are confident they
can win the race to build the next generation
of supercomputers, the voracious number
crunchers that permit extraordmanly de-

‘tailed mathematical modeling. Says John A.

Rollwagen, chief executive of Ciay Re-

~.search; the dominant U.5. maker -of uper-

compitters: “The Japanese goal is to make a
computer 100 times more powerful than :a
Cray by 1990. We expect to do that well be-
fore then.” With 55% of the world compiuter
market—the same share it had five years
ago—America shows little sign of losing
dominance. Despite the rising dollar, U.S.
cothputer exports have soared 83% since

" 1980 and climbed 30% last year. IBM’s $6.5

billion in profits last year ‘were about nine
times Hitachi's, its principal Japanese com-
petitor: Recently the hard-selling Japanese
were chagrined to find the Chinese govern-
ment turning to Wang Laboratories and IBM.

In fiber optics, AT&T and Corning Glass
Works have kept pace with their leading Jap-
anése rival, Sumitomo Electric Industries.
The Asians’ major inroads in telecommunica-
tions so far have been in consumer prod-
ucts—*“schlocky phones ‘from Taiwan and

Korea,” says’ one -industry analyst. In the
critical ‘market -for large digital switches,
AT&T's toughest competitor has been Cana-
da’s Northern Telecom rather than a Japa- .
nese company, The world market share of

.5. pharmaceutical companies has re-
mained steady at roughly 50%. Though their
rate of new product introduction has begun
to lag behind their Japanese and European ri-

als, they still have a big edge in research
and development in biotechnology.

" Even in industries where Japan has clear-
ly gained the upper hand, all is not gloom
and despair, U.S. automakers have used the
protection offered by the now abandoned
Japanese car quotas to get back on their
feet. By slashing their production costs by
34%, they have at least blunted the Japa-
nese charge. Some industry analysts believe
General ‘Motors’ $5-billion Saturn- Project,
aimed at building a world-class small car by
the end of the decade, holds out the promise
of thrusting the U.S. back into the forefront
of automotive design and manufacture. That
project will also prove a boon to U.S. ma-
chine tool makers, who lost an additional

'20% of their market to Japanese and Eur-
. opean hmports over the past five years. GM

is- seeking state-of-the-art production equip-
ment, and Eli 8. Lustgarten, an industry ana-
lyst with Paine-Webber, maintains, “The
higher the machine  tool technology‘, the
stronger the U.S. positien.”

“The strong - U.S. dollar, which makes
American exports dear and imports cheap,
continues to batter the tradable goods sector
of the U.S. economy, evoking ever stronger
protectionist pressure. But the dollar’s
strength almost certainly is obscuring the
fundamental improvement in the position of
America’s manufacturers, just as in the
1970s the dollar’s weakness masked their
steadily eroding competitiveness. Says Wil-
liam Niskanen, former chief economist of
Ford Motor Co. and until March a member of
President Reagan’s Council of Economic Ad-
visers: “Ford is much stronger today than it
was in 1980 when it first began pressing for .
quotas, even though the .dollar is much
stronger against the yen. Whenever thé dol-
lar does weaken, American manufacturers
are going to look good awfully fast.”” By con-
trast, Europe, far more dependent on trade
than the U.5., would probably find a weaker




 COMPETITION

U.5. autemakers ueed the protection given them by the now abandonied Japanese quotas to get
back on thesi feot, Sales are zooming at thtsPompano Beach, Flonda, Ch?;vsler Plymouth dealership.

merely reﬁects the red ink-of budget trade,
and current account deficits?

Certainly no small part of the reason the
U.S. feels so good now is that it felt so lousy
six years ago. Jimmy Carter was right in his
so-called malaise speech in the summer of
1979 when he spoke of “a crisis of confi-

dence” in America, though he didn’t under-
stand the extent to which his uncertain lead-
ership was to blame, Polls at the time
~showed a majority of Americans expecting
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the next five years to be worse than the last
five. Japan and West Germany, whose, pro-
ductivity growth had outpaced the for
more than 20 years, seemed pois
the growth markets of the future. The dollar
was so weak that OPEC’s sheikhs openly de-
bated taking payment fof their oil in some
other currency. The h_gstage situation in Iran
made the U:S.feel«it had truly become, in
Richard Nixon's classic coinage, “a pitiful,
helpless giant.” ‘

Worst of all, rapid money growth, exacer-
bated by the second oil price shock, trig-
gered a terrifving bout of double-digit infla-
tion that eroded consumer confiderice and
played havoc with husiness investment and
planning. The best economic news in the
U.S. over the past four years has been the
dramatic two-thirds reduction in the inflation
rate. Until it happened, few policymakers be-
lieved such a sharp decline in so short a time
was possible. '

But the U.S. hasn’t sunply ceased to shoot
itself in the foot. “I'm more bullish today be-
cause the fundamentals are better now than
they were five vears ago,” says William Yivi-
saker, chairman of Gould Inc., an Illinois
company that has transformed itself since
1980 from a supplier of auto parts and bagter-
ies to a maker of high-tech electronics, in-
cluding minicomputers and factory automa-
tion equipment. One critical fundamental that
has turned around is U.S. investment in re-

search and development. After declining -

steadily since the late 1960s, R&D spending
as a share of GNP began climbing in 1979 and
now stands at 2.7% of GNP, probably the
highest in the industrialized world.

the Reagan Administration’s military
buildup, but business mvestment in
R&D has also been growing at more
than 6% a year in inflation adjusted dollars
since 1975, vs. 2% from 1970 t0.1975. The
cut in the capital gains tax in 1978 and again

in 1981 has sparked an explosion in the U.S. -

venture capital market, which has soared by
$10 billion since 1980. West Germany and Ja-
pan still spend more of civilian R&D as a
percent of GNP (2.5% and 2.3%, respective-
ly, vs. 1.8% for the 11.5.). But playing the
percentage game obscures the magnitude of
the U.S. advantage. ‘You obviously get con-
siderable economies of scale,” says Rachel
McCulloch, an economist at the Hoover In-
stitution in Palo Alto, California. The $109
billion the U.S. will likely invest in R&D in
1985 is mote than the investment of West
Germany, Japan, and France combined.

- +U.8, capital spending has been booming; *
spurred by both the strength of the econo- -

my’s recovery and the 1981 business tax

cuts. Investment in plant ‘and equipment is

up 41% from the recession lows of two years

ago. Robert Lawrence, an economist ‘at the

Brookings Institution, 2 Washingié “think
tank, estimates ‘that equipment spending,
particularly for computers, has. surged at

twice the average rate of past recoveries. As |

a share of real gross dottiestic product . S

\ ART OF THAT INCREASE reflects




steelmakers anyishere in the world.
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ON TOP AGAIN

Co_riﬁdenc_e_and optimism have come anring back, fueled by a
growth rate better than Japan’s. And this boom is built on some

solid new foundations.

world again. Poll after poll shows

dence in their country and a faith in
their personal futures exceeding even the
brief blip in optimism that greeted Jimmy
Carter’s election in 1976. A new outpouring
of national pride, exemplified by the feverish
exuberance with which America celebrated
its athletic triumphs in the Los Angeles
Olympics, seems to have finally washed
away the self-doubt and defeatism left over
from Vietnam and Watergate.

Americans cértainly have plenty to cheer
about: The "strongest 'economic recovery
since the Korean war has spawned more
than'seven million new jobs in two years.
U.S. GNP growth since 1982 has left Eu-
rope’s economies in the dust and even out-

stripped that perennial worldbeater Japan for’

two years running—the first time that has
happened since scorekeeping began in the
1950s. After taking a severe battering in the
1970s, the dollar is once again almighty.
Buoyed by the 85% rise in its value since
1980, Americans are rushing ahroad in rec-

“ord numbers to spend a goodly chunk of

their rising real incomes in the shops along
Oxford Street and the restaurants near the
Champs-Elysées,

U.5. allies have undergone a correspond—
ing sea change in their view of America’s
economic vitality and role in the world. De-
nunciations of big U.S. budget deficits per-
sist, but they are accompanied by acknowl-
edgments among European -policymakers
that much can be learned from the so-called

BHE U.S. IS FEELING on top of the

Americans brimming with a confi-

W by Richard I. Kirkland Jr.

American miracle about how tax incentives
and entrepreneurial activity can foster
growth. The sharpest swing has come in
France. Former French Prime Minister Ray-
mond Barre maintains that the U.S. is once
again becoming “the pole of stability. and
growth in the international economy” and is
regaining its “predominance vs. the rest of
the world.” Many of his countrymen agree.
Pollster Michel Brule of Paris-based BVA re-
ports that in a recent survey 49% of French-
men said France’s foreign policy should be
staunchly pro-American rather than neutrai-
ist, up from 30% three vears ago. Many
Asians are similarly upbeat. Says a U.S. dip-
lomat in the Far East, “T can’t recall any time
in the past five or six years when the U.S,
has been so well regarded in Asia.” In his
State of the Union Address, President Rea-
gan reveled in all this newfound popularity.
“Qur alliances are stronger than ever,” he

“proclaimed. “Our economy is stronger than

ever. We have resumed our historicrole as a
leader of the free world.

- But a sizable body of informed skeptics at
home and abroad ‘wonder just how well-
founded America’s new . optimism is, particu-
larly the new sense of economic well-heing,
Says Tadashi Yamamoto, director of the Ja-
pan Center for International Exchange, an
organization: principally ‘devoted to-building

- good relations between Japan and the U.S.:

“The situation doesn’t merit euphoria; It's
little better than the late 1970s.” Is it really
“morning again in' America,” as Reagan put
it? Or is this a false dawn whose rosy color
RESEARCH ASSOCIATE Alison Bruce Rea
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business investment is now two percentage
points higher than the average for the 1970s
and has surpassed that of France and Germa-
ny, though it still trails Japan.

U.S. businesses are investing more in im-
provirig manufacturing technology as well as
in product research—something manage-
ment gurus have been urging them to do for
years. Japan and West Germany still lead in
this area. “But the U.S. is catching up,” says
Gerald Michael, a senior consultant at Arthur
D. Liitle, the Cambridge, Massachusetts,
consulting firm. “We've definitely turned
around.” Domestic sales of the fledgling U.S.
robot industry jumped from $40 million in
1980 to about $400 million in 1984 and are
expected to grow at 30% a year.

In large part because of this increased cap-
ital spending, most' economists, including
FORTUNE's, now believe the trend of produc-
tivity growth in the nonfarm business sector
has shifted from the miserable 0.5% a year
rate of 1973-1982 to at least the 1.5% to 2%
range (FORTUNE, December 10). The dou-
ble-whammy of disinflation and fierce import
competition could encourage even higher
us. productivity as American managers
keep looking for ways to cut costs. Steven R.
Malin, an economist with the Conference
Board, a New York-based business research
group, believes that the U.S. can enjoy 2.5%-
a-year productivity growth for the rest of the
decade. That rate would narrow, but not
close, America’s productivity growth gap
with the hard-charging Japanese and pull the
U.S. just about even with Western Europe’s
pace.

Another frequently overlooked cause for

optimism ahout America’s long-term eco-
nomic outlock is the wave of deregulation
that began under Jimmy Carter. “Transpor-
tation, telecommunications, and financial
services are three critical parts of the
economy’s infrastructure,” says Richard
Blackhurst, chief economist with the Gene-
va-based General Agreement on Tariffs and
Trade (GATT), the rule-making forum that
governs world trade. “Their deregulation is
bound to make the U.S. economy even more
efficient and innovative.”

NTERNATIONAL COMPARISONS of

service-sector .productivity are -almost

nonexistent, but the U.S. is generally

thought to have an' edge. Deregulation
can-only sharpen it. So-called business ser-
vices—public relations, temporary help,
management consulting, and the like—make
*. up the fastest-growing sector of the U.S.
"economy. Predicts Harald Malmgren, a
Washington trade consultant: “The U.S. is
' going to just completely dominate the wor]d
services market ”

.Dembgfaphy’s iron hand -will also.weigh
less heavily on the U.S. in the coming de-
cade, even as it pushes down the economic

growth of America’s principal competitors.

The baby boom in the U.S. peaked in 1957,
The much smaller boomlets in Japan and Eu-
rope began and ended roughly a decade later.
Those green, gawky 22-year-olds who were
ahsorbed into the U.S. economy in the 1970s

are now experienced workers in their late’

20s to mid 30s and presumably a boon to pro-

c'lu'c'tivity.. By contrast 'Axhc:ericaf s allies now
face what might be thought of as a yuppie

~ gap. Not only must they firid gainful jobs for

thieir boomers—a particilarly acute problem
in Europe, where the average unemploy-
ment rate is 11%—they also have fewer
workers in:the productive 25- to 65-year age
group to carry the social costs imposed by
the very young and the very old. Deborah
Olivier, president of Claremont Economics
Institute, a California forecasting firm, calcu-
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dollar distinctly depressing. Econornist Alan

Greenspan predicts that Europe’s current
complaints about the strong dollar will be
“yirtual cheeriness compared to how they're
going to feel when the dollar declines.”

At the same time the dollar's stubborn
strength clearly réflects the confidence the
world’s investors have in the American econ-
omy. Like many of his colleagues, Greenspan
argues that the spread between U.S. real in-

terest rates and lower rates offered abroad -

probably accounts for ne more than one-third
of the annual $100-billion inflow of capital
“into the U.S. “The most powerful factor at-
tracting capital to the U.3. is that the pros-
pect of earning profits is greater there than
in the rest of the world,” says Arthur Burns,
the former Federal Reserve chairman who is
retiring as ambassador to West Germany.
This infusion of foreign savings, rather than
a boom in the U.S. savings rate, has allowed
the U.S. to run huge budget deficits without
“crowding out’ private investment.

How long can the U.S. count on its foreign
capital fix? Conceivably for quite some time.
Says Albert Wojnilower, managing director
of the First Boston investment banking firm:
“Inflows of $100 billion a year or more into
an economy whose net assets are valued at
some $12 trillion can persist for many years
without becoming disturhing—so long as our
political strength and economic growth out-
strip the competition.” From 1880 to 1900
the U.S. ran comparable trade deficits and
capital surpluses—though they were mea-
sured in hundreds of millions rather than of
billions. Those deficits eventually disap-
peared without a sharp drop in the value of
the dollar as U.S. productivity rose and
prices fell relative to its trading partners.

HE DARKEST CLOUD over Ameri-
ca’s economic future remaing the po-
litical inability to get control over fed-
eral spending. Like a highly leveraged
growth company, the U.5. economy depends
on the confidence of its creditors. Lack of ac-
tion to lower the deficit while the economy is
perking along nicely raises the odds that a

downturn'could shake that confidence. A fall
"in the dollar, prompted by a stampede of for- -~

eign capital into-other currercies, would
boost inflation and force the Federal Reserve

to raise interest rates to resist the dollar’s

decline. The sluggish growth that would en-
' sue, in turn, would swell the budget deficit,
_‘send the interest bill on that debt spiraling,
and increase the odds that policymakers
would eventually feel compelled to reinflate
the currency to pay off those debts.

_On the other hand, as Alan Greenspan
notes, taking up arms against the deficit, par-

ticularly through spending reductions, would

Speedler silicon chips are the goal of research at General Electric’s R&D centorin Schenectady,

-_.gNew Ybrk The US. outspends fapan, Germany, and France combined on R&D.

probably lower long term mﬂatlon expecta—
tionis, interest rateés, and the cost of capital.
Says Greenspan, “If that happens, we could
very easily vault the economy to an even
higher growth path for quite a while.”

" 'What the U.S. is really celebrating, of
course, isn’t a return to economic preemi-

nence—that’s a position it never lost. As it
has been since World War II, the U.S. re-
mains the richest country in the mdustrlal
world, as measured by the per caplta pur-

‘chasing power of its citizens. Despite the

- stagflation-plagued 1970s, the ébsolute pfo-

ductivity of U.S. workers is still unsur-

 passed. Other countries will continue to nar-
row America’s léad in these'and other
. economic catégories. But unlike five years

ago, that lead no longer ‘seems to be disap-

" pearing: Whilé it may not be morning again in

America, it no longer feels like dusk. Barring
bad luck and bad management, a$ the late fu-

© turist Herman Kahn ‘used to say, the U.S.

seems poised to extend its day in the sun for
a long time to come. N a
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Natlonal R & D Pollcy
An Industrlal Perspectlve'

Industrlal pohcy has become one of
the hot.issués on our national agenda, '

with various advocates telling us how to

beat the Japanese and solve the prob-

lems of unemployment, inflation, and

industrial stagnation. The 1984 presiden-

tial candidates are p1ck1ng up these ldeas
and testmg ‘them:

" Indistrial pohcy has’ many compo-
nents—fiscal, monetary, and regulatory,
for example. It touches on many areas,
from international trade to retraining the
work force. I can bring my expertise to
only one cornér of this many-sided sub-
ject: research and development policy.
* To me, industrial policy means what the
government must do to shape our nation-
al industrial posture, and a clear under-
standmg of What government Should not
do.

There has been no lack of proposals '
Bills put before Congress in recent years
have calléd for such changes as the es-

The author is sentor vice president, -Corporate
Research and Development, General Electric Com-
pany, Scheénectady, New York 12301. This article is
adapted: from his keynote speech at the National
Conference on the Advancement of Résearch,-San
Antomo Texas 10 October 1983
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tablishment of 'a’ National Technology
- Foundation, or a Cabinet-level Depart-
ment of Trade and Industry; the selec-
tion of a Na‘uonal Commission.on ‘Tech-
nologlcal Innovatlon and Industiial Mod-
ernization to tell us *what the econoinic,

_educational, and industrial priorities of
-the Uhited States ought to'be’’; a Presi-

dential Program for the Advancement of
S¢ience and Technology; and a Commis-
sion:on High Technology and’ Employ—
ment Potential. Another proposal would
establish-a government program to ‘con-
duct research and development on im-
proved manufacturmg techniques; - oth-
ers would exempt joint research. and
development efforts from the ant1trust
laws.

All these proposals to aid U. S R & D
show a healthy and encouraging ‘concern
about the state of American industrial
technology, but they niay at the same
time distract politicians and pohcy mak-
ers from the most important need and the
most important step that government:¢an
take to strengthen U.S. innovation, That
task is to ensure and strengthen the
health of our university system—in both

65, D. v, Fournier ef al., Cencer 45, 2198 (1980); N.

". Hayabuchi, W. J. Russell 1. Murakam1, lbxd
: -52 1098 (1983). .

66. G. W. G, Bird,J. Wlngl‘am,M I Plppard 1. G.
-Hoult \B Meilklan Br.-J. Haematol. 33, 289
(1976), P M.. Ness, G Garratty,. P'. A, Morel, H.
P. Perkins, Biocod 54 30 (1978).

67. A, F. R, Rahman and- ‘B. M. Longenecker, J.
Immunol. 129, 2021 (1982); S. Metcalfe, R. J.
Svvennsen, G. F. Springer, H. Tegtmeyer, J.

- Immunol, Methods 62, pMB (1983).

68. M. K, Robinson and G F. Sprmger Proc..Am.
Assoe. Cancer Res., inpress.

69. Lthank M. Dwass, Northwestern University, for
the statistics. This ‘wark benefitted from the
contiibutions of ‘my ‘¢olleagues; their names
appear in the references. I owe speciai gratitude
to E. F. Scanlon, P. R. Desai, W. A. Fry, and H.
Tegtmeyer. -1 thank M. J. Cline, E. R. De-
Sombre, P. Heller, W. H. Kirsten, S. E. Krown,
R. D. Owen, and J." Resenblum for criticism. I
thank Evanston Hospital's physicians for con-
tinued encouragement 1o study their patients. I
dedicate this article to Heather Margaret Spring-
er, née Blight, who lived from age 48 through 34
with metastases from bilateral breast carcinonia,
Her courageous partlclpatlon in mvestlgatlon of

.. inknown immunologice] territory and her pains-
taking clinical obsérvations remain an enduring
obligation. Support was provided by grants CA
19083 and CA: 22540 from the National Institutes
of Health and by the T uha S. Mrchels Invesnga-
torshlp : :

the performance of basrc research and-
the training of research manpower The
drstraetlon is espec1ally great if Washmg—
ton pays tog much attention to the. Brow-
ing number of calls for the government to
take over the _]Ob of selecting.and .sup-
portmg R & D programs aimed at com-
mercial résults, . - .

The Federal Role

In the commercral R &D area there
are some things that government must
and can do, and other things it cannot
and should not do. Governmerit has a
crucial role to play in creating favorable

.conditions for commercial innovation,

but not in actually producing those inno-
vations. There are seveéral reasons for
this. - _ ' _
First; successful innovation requires.a
close and intimate coupling between the
developers ofa technology and the busi-
nesses that will bring products based on
that technology to market and are them-
selves in touch with that market. This is
essential in a diversified company, and
even more essennal in a cornplex and
diversified economy. The R & D people
must_comprehend the strategies . of ‘the
busmess as well as know what the mar-
ket constramts are and what the compe—
tition is up to. The business people, i
turn, must understand the capabrhtles
and llmrtatrons of the technology. They
must .possess the technlcal strength to

_complete the development and believe

strongly enough in the technology’s po-
tential to make the big investment need-

ed to bring it to market
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_ Seeond;"innovation works best i_f-this _
close coupling .is in place during the

entire innovation process. It should exist

. when the R & D project is identified and
. should continue through planning and
. development. It must survive the inev-
_itable adjustments during development,
~‘caused. by ‘shifting: market . constraints

and technical surprises. It- must with-
stand the. decision pOmts—when 10 go

- ahead or when to quit.

Fmally, in a free-enterprise Systern

: _govern_ments not only do-not create the
.- markets for products but are:notoriously
_ slow in reacting to shifts in the market-
" place. They-lack the crucial entrepre-

neurial spirit to perceive or acknowledge
opportunltles early in their development.

- During the vears of heavy government
mvoivement in energy R & D, we used

‘to hearover and over again the expres-

. SIONS; “fecﬁnoiogy transfer,”’ and “‘com-

mermahzatron Those terms embodied

tion areas as programmable automation,

robotics, advanced sensors, and comput-
er-aided design and manufacturing. Part
of this funding is to support R & D work
to be done by industry.

. ‘These -are key technologies for the
future but, because they are so impor-
tant, & large .and growing number of
companies are already addressing-them.

‘General Electric is investing millions of

dollars in each of them.  And, in each

one, we are faced with a large number of

better understanding of crack formation

- and propagation in-alloys, new tech-

niques in :computer-aided engineering,
and the design-of new materials based on
theoretical :principles. The supercom-
puter is a prime example of a technology
in which the government should take the
jead. :

~1n very large scale integrated c1rcu1ts
{(VLSI) the government will also be a
major customer and thus has a major role
in sponsoring deveiopment work. One

Summary An analy5|s of how the government can: and cannot use research -and
development policy to improve the nation’s industrial posture suggests fourguidelines
for. federal R & D policy: (i) concentrate direct support on ‘academically -based
research; not on government-targeted industrial R &:D; (i) coneentrate on. sunrise
science and technology, not on sunrise:industries and products; (i) concentrate on
strengthening the climate for privately based innovation, not on-government-selected
innovation; (iv) concentrate on development for the governments own needs, not on

development for. market needs

- the-;ndti(')n..-that;once a technology.'was
‘developed by a government coniractor

or a national Taboratory, the_technology

; couid then somehow be transferred to

the marketplace and commercialized.

" That.did not happen for a simple rea-
on. Technology ‘transfer is not a sepa-
rate process occurring downstream from
R & D. The user and thé performer of

targeted R & D need to have established |

a close relation before there is. anythmg

" to transfer.

- In. énergy R & D there Were Some

" who fell into the trap of thinking that if

they.got a concept defined, the technolo-

gy to 'work, and .someone to produce a

favorable economic analysis; then com-
mermaltzatron would follow. They forgot
to find out whether the ciistomers would
buy the product, The result was a misdi-

.rection of effort and money into technol-

ogies that never had a chance of com-
mercial SUCCESS. :
“Even in agrlculture where the Unrted

_ S_tates has a great history-of innovation;

underlying . research -on. corn . genetics
was. performed at. universily .research

stations .and largely supported by gov-
- ernment,:. But * private ‘seed - companies

converted that research into hybnd corn

“products. -

A close relatton between the user and
the per_forrner of R '& D cannot; in gener-
al; form when government selects com:
mercial R & D targets. Instead, the gov-

“ernment -ends up being a third party—

one-that.l{.nows-a great deal less about
the technology than the developerand a
great deal less about the market than the

_ user .
" As an example there are: proposais
. that the government fund R & D in man-

ufacturing technology, in such apphca—
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tough competitors—{oreign firms and
U.S. firms, “established - firms and hew
ventures, joint ventures and industry-
university cooperative programs. In just
on¢ corner of computer-aided-design, for
example, the field of solid modeling, we
arc.competing against at least a dozen
capable firms—established giants; small-
er rivals, and newer ventures. :
~-Itis simply not plausiblé for an admin-
istrator in - Washington—even- with' the
help- of a blue:ribbon advisory panel—to
pick the ‘winning solid-modeling product
better than-the dozen firms shugging it
out in the marketplace. And even ‘if

~ government could pick the winner, that

is only the first step. The suppliers of the
funds, the performers of the R & D; and
the businessmen who deal with the-cus-
tomers have to tie themselves together in

a long-termrelation. A government-fund- -

ing agency cannot create that kmd of
relatronshrp -
. There is, Hiowever, one 1mportant ex-

' cept1on It-occurs ‘when the government

is - the - customer: for innovation—as :in
defense R & D. Government should
concentrate its development efforts on
these needs of its- own. If historyis any
guide, it will thercby also genérate prod-
ucts and technology that: can be tapped
for commercial uses.

- The government has clear needs in the
area of supercomputers for weapons re-

search, cryptanalysis, weather forecast- -
‘ing; economic modeling, the design of-
improved -airfoils and projectiles, and

many other uses. By meéting its needs in
supercompitters, the government will
also be sponsoring the developmient of a
product that has many valuable civilian
uses, such as:improved oil exploration,

emeérging opportunity is in the area:of
inference chips—VLSI implementations
of intelligent -electronic’ systems -that
work in real time; based on custom chips
rather than computers. These inference

_chips could-be used in military systems,

for example; to help‘the pilot of an F-18
with an engine hit by shrapiiel make the
best use of :the.3.6 seconds he has in
which to decide  whether he can: 11mp
home or should bail out:

~Inference chips will also have' great
valile in many coimmercial uses, such as
in creating three-dimensional computer-
aided design images in real time and in
helping smart robots plan their paths.
Again, by meeting its own development
needs, - the government may advance
technology that can be used in: commer-
cial innovations, When: the' government
is ot the ‘customer;, government selec-
tion of :developmerts-is unlikely to pro-
mote  such’ mnovatlon and- economic
growth

Competttlon from Japan .

At this pomt I would expect some
people to be thinking about the Japa-
nese. Did-their government bureaucracy
not pick the commercial technical win-
ners and put money behind them? No, it
did not. At the'heart of that'question is a
misunderstanding ‘about the Japanese
government’s Ministry - of International
Trade and Industry (MITT), The popular
picture depicts MITT ‘as selecting target
industries, picking out the technological
developments they ‘need, establishing a
consortium of Japanese firms, and sup-
porting the commearcial R & D needed
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- perspective; the Department of Energy’s
. program expense. for just one unproved,
hlghly speculative energy - techniqgue,
- magnetically contained fusion, was $295

-million in 1982 -alone. We face the same

problem in several other crucial areas of
university research. This is particularly
true of engineering 'research—fundamen-
tal research in such areas as software
engineering, automation, machining sys-
‘tems, material§ . engineering, and com-
puter-aided engineering techniques,

The crucial . distinction: again is -be-
\tween support of the underlying research
{(the job that the government should be
doing) and support -of efforts. aimed: di-

rectly at generating products (the job'the
government. should stay .away. from).-

Some of the bills béfore Congress do not
clearly make this distinction. Consider,
for example, the calls for gevernment
support of R & D) in- manufacturing tech-
nology. If a progtam for conducting the
underlying research at universities is to
be established, I will support it whole-

heartedly. ‘But when programs to pro- .
duce more efficient manufacturing tech-

nologies .are’ proposed, .1 waorry that

someong has ignored the difference be-
- tween broadly relevant research and the
job of selecti_ng specific technology tar--

-gets for. new . products and processes.
And when anyone proposes.conducting

research utilization activities.to encour-_ .
.age widespread adoption of these- tech- -

nologles then -1 have serious reserva-
tions. -

ample, fundamental theoretical advances

are needed to catch.up with the speed .

and power of microelectronics. Such
work should be ‘strongly supported at
"universities. But the job of putting re-
‘search te work .in, say, robots or ma-
chine tool controls for commercial mar-

_kets .should -be addressed by pnvate'

‘companies. . -
-Some may be concemed that w1th 50
mueh emphasis on. support _of academic

‘research. in. fast-moving areas, ‘such as
-microelectronics and computer. science,

the needs. of core industries, .such- as

" -automobiles and steel, will be neglected.
~That.is not:so. The increases in: efficien-

" ey ‘needed by. these:industries will be

_provided ‘much more by:some of these
fast-moving -areas- than: by -advances-in -

the core technologies, These industries,
- 100;-are: dependent on strong university
research in the fast-moving areas, More-
: ger, these. industries suffer from a lack
of investment in, already available tech-
nology. - Giving them 'new technology
without the corresponding ‘investment to
-use that technology is hardly hkely to
~improve their plight.
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In the technology of controls for ex-

: Immlgratlon Pohcy

Another policy issue that strlkes at the

‘heart of our universities, yet is rarely
discussed in the context of R & D poli- -
.cy, is immigration- policy.  In 1982 .as"

‘many foreign students received engi-

‘neering Ph.D.’s in our tniversities as did .

American students, Some regard these
foreign students as a problem, and there
even have been proposals to reduce their

_numbers. But the real problem is that not

enough Americans are ‘entering doctoral
programs. The solution is to encourage
more of our students, through adequate-
ly supported graduate fellowships, to go

‘on to graduate studies. What is clearly
~ not a solution is to force foreign students

to leave. They are'an important resource
for our country. They account for a
disproportionately large portion of our
skilled manpower in the fast-moving.ar-
eas of science and technology. They are
not taking jobs away from Americans.
They are filling a void and advancing

U.S. science and technology. Historical-

ly the United States-has benefited im-
measurably from .opening our -doors to

imimigrant -scientists” and engineers. 1 -

need:only mention such greats as Stein-
metz, . Alexanderson, and Giaever, at

- Genersl Electric; Tesla; Zworykin, -and

Ipatieff at other companies; and:Fermi,

Debye, Mark, and many others'at. Amer--

ican universities.. Yet current laws create

- obstacles for foreign scientists who seek

employment . here. :If we are truly con-

_cerned. about. enhancing U.S. industry’s
.capability to do R & D, we should .esdse

the regulatory barriers to hiring foreign-
born students, especially those trained in
this country, Proposed amendments to
the Simpson-Mazzoli immigration bill

‘now. before Congress would do exactly

that. Unfortunately, for reasons. that
have nothing at all to do with science-and

‘technology, that bill is now stalled in'the
House. The critical role that foreign sci-
entists play-in the United States must be

addressed directly, rather. than as an
afterthought to a bill intended to deal
with the problem of illegal, and largely

" unskilled, aliens.

Technology Leaks. -

- A related national issue also directly
affects. the health of our universities:-the
problem of leakage of technology to the
Soviet Union. In an attempt to stop:that

leakage, the Department of Defense and
the Department of Commerce: proposed

regulations that would prevent foreign
nationals from taking part in ddvanced

- microelectronics research in universities

" and industry. This is‘intended as just'a

first step. In the long rur, the two depart-.

‘ments are proposing to impose the same.
‘restrictions on virtually all fast-moving

areas of advanced technology consid-

. ered to be militarily critical. _
There is no question that we mustdoa - = -

better job of preventing the Soviets from
acquiring our technology, but such regu-

-lations -are: overkill. The Defense and
- Comimerce Departments

propose to
change the export conirol regulations in

* ways that would’ sericusly disrupt the -

nature of scientific discourse in U.S.
universities and industrial R & D labora-
tories: No doubt some technology does
leak to the Soviets. in the -course of our

‘open  scientific discourse.~But by the
" Administration’s-own account, this is'a

very - small part of the: problém. -If -is
counterproductive to impose such major
restrictions-on U.S. sciznce and technol-
ogy for such a‘small part of the problem.

* Again, foreign scientists play a critical
Tole in most of our-important areas of

science and technology. Deny them ac-
cess to these areas of research and we

'will do far more to damage our techno-
‘logical capabilities than.any of the pro-
‘ posals being made in the namé of indus-
“trial policy will do to help. '

] -Conelusmn

Natlonal R &D pohcy today poses-' -
both risks and opportunities: The excite-
ment and attention taat proposals for

“industrial R & D policy have generated '

threaten to distract us from the federal
government’s most important tasks. We
need to go back to the basics: Weneed'to -

remind ourselves-of what it is that the
government can and cannot do, and what* . -~
it is that industry-can.and cannot do. -

In summary, I want to suggest four
specific guidelines for federal R-& D pol-
icy: (i) concentrate direct support on

-academically - based: research, - not on

government-targeted -industrial R & D;
{(ii) concentrate on sunrise science and
technology, not-on sunrise industries and

_.products; (iif) concentrate on strengthen-
- ing the climate for privately based:inno-

vation,.not on .government-selected in-
novation; {iv) concentrate on develop-

-ment for the' government’s own needs,

not on development for market peeds. I
believe ‘that"these simple guidelines—
many of which we hkave followed with
success in the past, some of which we

" have violated with pain—will go a long

way toward greatly strengthening and
rejuvenating  the ~“dvhamic innovative

-powers of our American system of re-

search and development.
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:Boom Tlme for Brmsh Blotechnology‘?

Venture capital is now flowmg into small companies and the government
is encouragmg the commerc:ahzation of university research it funds

London. Aftera relatwely slow startin
the late 1970’s, Britian's biotechnology
industry is beginning to pick up speed.
Government officials. academics and in-

dustrialists all claim that a recent report -

from the U.S. Office of Technology As-
sessment (OTA) was excessively pessi-
mistic in its claim that Britain lacks the
“dynamism’’ to produce . serious com-
petitors to American companies. They
also contest the OTA’s conclusion that
Britain ranks second behind West Ger-
many among European nations.

I think that conclusion is completely
wrong, particularly if you take the com-
bination of the science and its applica-
tions into account’ says Gerard Fairt-
- Jough, chief executive of Britain's princi-
-»pal biotechnology company, Celltech,

which is currently riding a cresl of inves- -

tor enfhusiasm.
British industry has ‘benefited from
various forms of direct government sup-

port for biotechnology. Many smaller -

companies, for example, have made
good use of consultancy grants and other
special funds offered as part of a $24-
million. biotechnology package launched
by the Department of Trade and Industry
“in November 1982. Other industria} ini-

. tiatives . in fields such as fermentation
tcchnology have been successfuily cata- -

lyzed by the Biotechnology Directorate
of the Science and Engmeermg Research
Council (SERC).

According to Robin Nicholson, chief
scientific adviser in Prime Minister Mar-
garet Thatcher’s Cabinet Office, broader
political changes must also share the

credit. **The policy of the government .

since. 1979 has been to free restrictions
and to remove barriers to enterprise,”

~says Nicholson. *“The relatively healthy -

state of biotechnology in the U.K. seems
partly .to reflect the success of those
policies.”

He picks out for example efforts to
encourage Britain’s venture capital mar-
ket—now considered the second largest
in the world after the United States—
through developments such as the Busi-
ness Expansion Scheme, which allows
ndividuals to write off agamst tax an
investment of up to $60,000 in a small
company. provided the money is left in
for up to 5 years.

“The Business Expansnon Scheme
was the first real fiscal change in small
company funding for 50 years' says Pe-

136

ter A. Lamg of Blotechnology Invest-
ments Limited .(BIL), a venture capital

fund set up by merchant bank” N.- M.

Rothschild in- 1981 and chairéd by a
previous top government science advis-

“er, Lord Rothschild. BIL is said to be the

largest biotechnology-oriented venture
capital fund in the world. Partly due to
this recent flow of venture capital, Brit-

“ain now has more small biotechnology

companies than any of its European
competitors.

The government's wdhngness fo !et
the commercial and industrial communi-

ties act as the senior partner in its efforts
1o boost biotechnology research and de-

velopment has played a large: -art in both
. ; _

P

Gerard Fallough

Celitech chief says OTA misjudged Britain.

the establishment and subsequent opera-
tion of Celitech. The company was set
up in: 1980 primarily at the initiative of
the National Enterprise Board; a govern-
ment body recently amalgamated into
the British Technology Group. Although
initially providing 44 percent of Cell-

tech’s start-up capital, with the four re- -

maining stakes of 14 percent each divid-
ed between a group of financial and
industrial institutions, the government
always intended to hand over its share to

private enterprise. It moved in this direc-
tion last year when Rothschilds’ venture -

capital company—previously criticized
for not investing its funds in any British
biotechnology .company—bought out a

proportion of the government's -stock

- and gained with it a seat on the board of
the company. -
Like similar compames in the Unlted

~States, Celiltech has actively sought col-

laboration with larger companies with
broader industrial interests or special
marketing skills; A joint venture was

- launched last year with Britain’s largest

pharmacy chain, Boots, for example, to
develop the application . of monocional
antibodies to new diagnostic products.
And a technology licensing agreement
has been signed with the Japanese com-
pany Sankyo to develop tissue plasmino-
gen activator and calcitonin.

Fairtlough ‘'says that Celltech, with a
current research staff of about 120 scien-
‘tists and-technicians, does not at present

_share the ambitions of companies such

as Genentech to grow into a major cor-
poration. However, with- a number of
clearly defined product lines, each in a

' potentially large market, **We could be

tatking about a turnover of hundreds of
millions of dollars in a few years.”
Celltech is already earning profits
from a reagent for the purification of
interferon and has recently created a
Culture Products Division which, based
on techniques developed with direct gov-
ernment funding, already claims to be
the world leader in the in vitro bulk
production of monoclonal antibodies.
One reason for Celltech’s early suc-
Aess is a unique—and in some quarters
highly ' controversial—agreement with
Britain's Medical
(MRC), under-which-the-conipany was
initially-given first option on the rights to

-1'all results produced in the fields of genet-
ic engineering and monoclonal antibod-

jes in the council’s laboratories. These
include the prestigious Laboratory of
Molecular Biology in Cambridge.

This arrangement was approved by the

Conservative government over the oppo-
ition of officials in the Treasury, who
elt it wrong that one company should be
ranted exclusive access to what was
onsidered public property. One factor

" )n the decision, it is widely rumored, was

he failure in thelate 1970°s to take out a
atent on the technique for producing
onoclonal antibodies, which was first
feveloped in the MRC’s Cambridge lab-
ratory. Giving Celitech exclusive rights
o MRC’s work might avoid such lapses
n the future.

When Celltech started to reglster its
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first commercial successes, criticism of

its deal with the MRC shifted from the
_ political ‘to the industrial community.
Both large and small companies com-

plained at being locked out of access to

MRC’s research. ‘‘The academic excel-
. lence in places like the MRC should be
treated as a ‘national resource and the

government should:be providing ‘even-..

" handed access to it,” says Chris Keight-

ley, managing director of one of the
newest and most active small biotechnol--
0gy companies on the British scene, IO'

(Bio) Ltd. in Cambridge.

" The main product of Keightley’s com-
pazy, set up in 1981 by Acorn Compat-
ers and recently recipient of a §1.2-mil-
lion investment from Rothschild’s BIL,
is a technique for improving the sensitiv-
“ity of enzyme-based diagnostic tests. It

is hased on the research of a scientist.
whose work was not supported by the -

MRC, Colin Self of Cambridge Universi-
ty’s biochemistry department.

Given the growing pressure to encour- '

ags similar initiatives, the MRC has re-
cently renegotiated its licensing arrange-
ments with Celltech. The company will
retain first option to developments in

fields in which it has already started to -

develop products. In other fields, how-
ever, it will now have 1o become a com-

etitivé bidder, for the MRC is setting up

icenses more 'widelg_ AMONE companies
interested in ‘turning its research mto
commercial progucts.

The new arrahgements have met with

general approval in both the industrial -

and academic worlds. Sydney Brenner,
director of the MRC’s. laboratory in
Cambridge, says that at the beginning
“‘there is no doubt that in terms of good-

will, the MRC connection was a major {°

asset to Celltech.”

. Since then, however, the Iaboratory
has been receiving an increasing number
of direct approaches from industry. **In
the past, we have had to tell them to go
away, since the first options on research
in the defined fields had to be offered to

Celltech Now we no longer have to do '

so,"

" Brenner and other British scientists

point onl that al differ-

erces between tEe United Kingdom and

the United Statesin the factors affecting
the growth of links between the academ-
ic Biomédical résearch community and
the private sector.

One is a greater reluctance on the part
of British Zcadeniics o gel involved in
the_process of transferring research re-
sults from _the laboratory, -a fradition
wiich s admittedly changing as cuts in
- .government support for niversities
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as well as géneral, increasé the pressure
for university scientists—and universi-

" ties in general—to look elsewhere for

financial support.

~ ees in small cofmpanies with initially low "

turnovers (or profits). The budget pro-.
posed in mid-March brings British policy
in this area more in line with that in the
United States, however.

A second factor uintil now has been the
tax strocture, which has made it more

dtﬂieult to offer stock options to employ-  a gréater Willingne

Pressure for Patent "Refor

that dtﬁ"erences i’ patent R

Cambndge England Brlttsh SC]CI‘IUST.S contend
-advantage in"the ‘commercialization -of biotechnology.- Under ‘Euiropean

published in' the: open literature or even:referred ‘to-in pubhc débate. In -
contrast; up 10'1 vearis ailowed after publtcatton for a patent apphcatton to S
be filed.in"the United States. S S
i | belteve ‘that*the’ greatest inhibitory nﬂuence on-a «closer worklng
relattonshlp between academic and mdustr:al sc:ennsts, and. ‘the- .greatest

rnanagement problen for people like me; .comes from this busmess of prior -~
disclosure,”” says' Sydney Brenner, director of the U.K. Medtcal Research

Council’s Laboratory of Molecular Blology"m Cambridge, England.” "~
There has: long been an awareness of this discrépancy, pamcuiarl |
patent officers on: both sides of the’ Atlantlc, ‘but. unuI no
pressure for change ‘Large corporanons -in parttcu]ar often :
ablé to scan the scientific literature for new {and" unpatented) ideas: ‘while

“when his office was preparing a recently published set of recommendations
for changes'in~ the British patent ‘law,’ and expresses some doubt over.
whether change is realty necessary.’ il =
Among smaller companies, however the s1tuanon js seen dtﬁ'nrently “In
““this field, the 1-year grace period after publication gives the, Americans a |

';twe of Celltech:*‘I feel that Europe:should have the same system™ :

Although admitting that blotechnology patents can frequently be success-
: ,-ffully challenged by sufficiently motivated competitors, such compames also.
*; “argue that patent rights are seer as crncaal assets by ‘potential: 1nvestors

7 rescarch laboratories such as his--as well as taking some of the pressure off -

~individual scientists—by  removing ‘the -immediate” conflict “bétween the
* professional demands for fast publication and the. commercidl demands:of ;-
“patent ‘application.
between research sciéntists and: mdustry says Brenner “At the moment ;
they are just a’burden.” . - - SR TR :
! Change will not come easily. Fnednc KarI Beter dlrecto ‘of the Max- ‘
Planck:Institute: for’ Foreign and International Patent Law in ‘Munich, and

+ 'an internationally ‘agreed-change in the European‘Patent Convention. *“To ¢
“~ “do this; it will mean finding sufficient support wnhtn the whole European

~“tionat Association for the Protection of Intellectual Property to éndorse the
" idea, and snggests that there may be a general move:in thts dlrecnon “_wnhm -
the next 2 or 3 years." D SR F -
i “Some British government oﬂictals ‘point-out. that a grace penod would
<> help avoid srtuattons—such as “that which: occurred with“monoclonal
i ‘antibodies in the mid-1970"s—where: the commercial potential of @ discov- -
“..ery.is only reahzed after it has been: pubhshed and when it can no longer,

: under'the present system, be patented_tt‘l ‘the Untted Kingdom:~D.D.
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On the other side of the coin has been
public

awWs between ‘Europe and the United States give U.S: companles a potential e

patent laws, a: screnttﬁc discovery cannot ‘be: patented once it-has been - .

e employing’ patent dttorneys to Keep-a: close waich on the propOSed pubhca- .
_+tions of thetr own scientists. They terid t0-argue that they find fittle: ‘wrong B K
< with the current system. Robin Nlcholson, chief” sclennﬁc adv:ser to the_:ﬁ‘,' a
“British Cabinet, clatrns that ‘‘no one brought ‘thé issue to our attention™

n industrial liaison officeto distribute |

_'-}consrderable ‘competitive advantage”’ says Gerard Fairtlough, chtef execu- - .

‘Brenner also argues that it would ease the management. prob]em in basic o

““Patents could: be the currency of the interaction .

IOng a campatgner in favor of a 6- month grace. peiiod in’ Europe to; bnng it
more in lingé with the United States, ‘points out that this woul’ mow require -

: -commumty," says Beier. However,-he has already convinced the Interna-..
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The business environment ahead...

and how to handle it

D. Bruce Merrifield |

b ]

.The decade of the 1980s will almost certainly be a major
watershed period in which many well-known companies will
disappear or be restructured, and other new companies will

. emerge as industrial Jeaders. Moreover, the growth, and in
many cases, survival of many U.S. businesses in the 1980s
will be primarily determined by two interacting factors. One
of these is economic and the other involves technology. The
economic factor relates to an adverse synergism between
former U.S. tax laws and chronically high rates of inflation,
which together are causing many American companies to
liquidate their fixed assets, often without conscious
awareness that they are doing so.

The technology-related factor arises from a worldwide

explosion in the sciences that has generated in the last 30
years some 90% of the current knowledge in physics;

‘chemistry, engineering, and the biological sciences. As a
direct result, much of the capital now invested in this
country is invested in obsolete products and processes. Tt is
important to understand both the risks and unparalleled
opportunities that are associated with these two factors, and
the manner in which they affect the marketing function.

For example, inflation must be seen as a direct tax on fixed

assets, and a simplistic equation for “real retained earnings”

illustrates the relationship: '
_ ' Real
Return on: | = {Dividends| — [ Rate of | =] retained
equity (ROE) paid out inflation earnings
]5% - ) c -, o = =%

o Represents the average payout for U.S. companies.)
- -The equation shows that a company reporting a solid 15%
return on equity is actually eroding its assets in “real” terms

D. Bruee Memifield, Asistant Commerce
© Secretary-Designate for  Technology,
Productivity, and Innovation, is former vice
president of technology and venture
management for The Continental Group (1
Harbor Place, Stamford, Conn. 06902). He brings
to this position extensive experiénce in research,
research mansgement, and ‘' new wenture
management. Memifield, who is a Princeton
graduate and holds M.S. and PL.D. degrees in

Chicago, is a former directer and currently
president-clect of the LR.L
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physical chemistry from the University of .

when inflation is running at 10% per year, and when it is
paying out 40-50% of its earnings in dividends and has
minimal debt (2/1 equity to debt ratio). Many capital
intensive businesses (steel, automobiles, tires, textiles, ete.)
don't report even a 15% ROE and are liquidating their assets
at 5-15% per year. .

In principle, a company can reduce its dividend payout
and/or leverage its assets (1/1 equity to debt ratio), but these
strategies impact the market price and increase vulnerability
to takeover. The net effect, therefore, is that tax laws that
do not adjust for inflation provide rates of depreciation
insufficient to reproduce the original assets at the end of their
"useful life.” Compounding the problem is that new
technology is making assets obsolete long before their “useful
life” is realized. The adverse synergism of these factors
(inflation, tax laws, new technology) will likely lead to the
demise of many well:known companies.

Let me illustrate the impact of inflation on depreciating
assets by the following examples: $10 million investment in
a manufacturing plant with a “useful life” of 20 vears could
(according o former tax Jaws)} be recovered in depreciation
allowances over that period. But at 10% inflation, the same
plant would cost $80 million to replace. Moreover, the
$70 million difference would not have been reserved.
Instead the difference has been appearing on the balance
sheet-as false profits on which 46% taxes and 40-50%
dividends will have been paid out. The new tax laws
allowing more rapid rates of depreciation will somewhat

" mitigate the effects of inflation, but they only apply to new

facilities now being built (Figure 1).

Therefore, the adverse political-economic climate that
now exists for fixed-asset intensive operations has created
a new set of business guidelines that can be summarized as
follows: Given a policy of 2/1 equity to debt ratio and

- 40-50% dividend payout, any operation that has more than

60-70¢ of depreciating assets per dollar of sales cannot
produce real retained earnings in a period averaging 10%
inflation, and should be harvested or divested. The resulting
cash flow should be allocated to either those types of
businesses with appreciating assets and /or are “indexed to
inflation™ such as oil and gas, timber, land, financial and
other services, distribution, etc.; or to low capital-inténsive,
high-growth, strongly proprietary (patented) products or
processes with a high asset/turmover ratio. :

&
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. These options, however, may be unattractive for an
established company since they necessitate radical changes
-in operating strategy. The anxiety involved in entering an
i unfamiliar business is multiplied by the reluctance to
- concede that the existing business may not survive, let alone
- grow. Good acquisitions carry a heavy premium in good will,
.and internally generated new ventures have had some
i notable failures. The dilemma is real.
. There may be a logical explanation for this dilemma. In
‘the early 1920s, Kondratieff first identified a 50-year
recession-boom cycle, or “long wave,” which at that time
“had -persisted for 150 years and which: seemed to
- characterize the capitalist economies. However, there was
: no apparent theoretical basis for these observations, and he
' was banished to a Siberian salt mine, since his predictions
- of periodic capitalist resurgence as well as collapse were not
 politically acceptable 4t the time.
. Recently the M.1.T. economist §. Forrester rediscovered

1879 1889 1999

the same cycle. His data base comes from a
“Systemn-Dynamics National Model” built up in some detail
from 15 major industrial sectors. Forrester identifies four
phases in the 50-year cvcle. The first is a 15-year recession
period; the second is a 20-year massive reinvestmient period;

_ the third is a 10-year continued “over-building” peried, and
the fourth is a 5-10 year period of economic turbulence
leading into the next recession (Figure 2}.

This time it’s different

However, it appears unlikely that a 1929-like depression
will now or ever agzin recur. Although many well-known
companies may not survive in their present form, we are
seeing the emergence of new companies in new technologies
at a rate that has never before occurred. Going back to 1929,
the beginning of Phase I of the last Kondratieff-Forrester
cycle, the economy was characterized by zero or negative
GNP growth, high rates of inflation (10% per year), a low
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. 1940
Fiaure 3. Management focus -

return on investment (ROI) in capital intensive sectors,
declining profits, increased debt, tightening credit, declining
capital investments, high interest rates, and perhaps most
-importantly, over-capacity relative to worldwide demand.
Moreover, the focus of management was no longer on
production and marketing, but primarily on legal and
financial aspects of business; and R&D budgets were both
declining in constant dollars and were focused more tightly
on short-term product optimization. Major new innovations
tended to be discouraged or rejected. Management tended
to be anxious and conservative. Plant facilities and
equipment tended to have reached the limit of productivity
for that state of the art, and justified little additional
~investment. The marketing function reflected these changes
-in decreasing budgets and diminished creativity (Figure 3).
(This is a familiar syndrome some 50 years later.)
As the cumulative effects of over-capacity, cutbacks'in
-investment, and conservative short-term focus management
were felt, the world economies slid into depression. But a
pool of underused new technology that had been
accumulating for 80 years was now available to fue] a
massive reinvestment in the capital sector. Management

again lcoked to innovation, production, and marketing as

the new technology resulted in much higher productivity
and therefore decreasing inflation. The momentum of this
second phase of the Kondratieff cycle continued beyond the
peint where demand and supply were again in balance
(1965) to again produce a worldwide over-capacity in the
basic industries. Moreover, these maturing technologies
could no longer generate increased productivity to match
rising costs, and inflation resumed. We are now in the final
stage of the cycle with recession cycles deepening as many
fixed asset intensive companies erode their assets in real
terms.
. The key factor in their self-liquidation is this inability to
further increase productivity in obsolete facilities. The
open-hearth furnace can no longer compete with the basic
oxygen furnace, let alone with the new Swedish plasma
technology. Even more significant is the fact that soon
graphite-reinforced plastics that are stronger than steel,
lighter than aluminum, and do not corrode or suffer stress
fatigue, will further erode the metal markets. In fact, we can
expect the Tiew “engineering plastics™ to progressively
capture specialty markets that now use steel, aluminum,
zine, and copper, as an explosion in materials sciences
provides an increasing array of cost/performance superior

T
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Figure 4. Technology explosion
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* options for many applications (Figure 4).

Similar revolutions are occurring in almost all areas of
business. Another 30-year pool of underused technology has
now accumnulated that represents 9% of all knowledge ever
developed in the sciences. This enormous pool of technology
can be expected to spawn continually a proliferating array
of new businesses that will be the IBM and Xerox of the next
decade. For example, current work in biochemistry will see
significant intervention into the Jearning process, memory,
and the treatment of mental disease, as well as major
progress in cure of viral diseases, including cancer. The life
span will likely be extended many years, and genetic defects

* (diabetes, sickle cell anemia, certain forms of mental-

retardation) will progressively become correctable through
genetic manipulations. s

Electronics will tie the world together in “real time”
through satellite and fiber optic communication systems,
bringing electronic mail into our living rooms within a few
years. Instant access to the Library of Congress and to other
world data banks will become commonplace, producing an
enormous growth in life-long continuing adult education,
and introducing new dimensions to the marketing function
for all businesses. Computer-aided design and optimal
analysis theory will telescope engineering development time
frames and further accelerate the demise of older
facilities. : :

Equivalent revolutions are occurring in the arez of energy
and energy systems, the materials sciences, specialty
chemicals, food sciences, packaging, and financial services. .

| | | e




These busificses will nol only be high' in growth rate, but will
tend 1o be low in cupital intensity and therefore much less

vulnerable to inflation. Strong proprietary character will -

maLe them much more profitable because of their high

assel /turnover ratios. Moreover, they will cause a progressive -

fragmentation of large market areas into many niche or
specialty markets, each served by continually changing new
products or processes.

The management of the future, therefore, is the
management of change. Technology is the engine, and
strategic planning is the guidance system. Marletmg must
function both as eyes and ears as well as in delivery. A
disciplined process of selection from among this proliferating
array of continually changing opportunities will become an
increasingly important function.

A simplistic logic tree for doing this can be described in
a three-step regime {Figure 5). Each of the questions has an
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Figure 6. Score card for expanded constrainl analysis

expanded check list of critical factors designed to assess the ¥
- probabMity of commercial success, once technical success etc.
can be demonstrated. . -
This “constraint analysis” has correlated with successin ~ Figure 5. Stralegic planning
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- Figure 7.  Effects on the discounted cash flow return on ln;estment

8 out of 10 cases over a dozen years of use and is helpful in
.analyzing existing businesses or profit centers, as well as new
ventures and R&D projects. (The 2-out-of-10 failures
resulted from unexpected regulatory interventions and from
the oil embargo, which altered the raw material economics.)
Figure 6 shows an expanded check list of critical factors that
need to be addressed. Each factor is scored on a scale of O to
10, giving a maximum possible score of 60 for “business
attractiveness™ and 60 for “company strengths.” Statistically,
those opportunities with scores of 80 points or higher were
successful in 8 out of 10 cases. Below 70 points, the
probability of success falls off rapidly. -
~ The data base needed to quantify the six factors listed
under “business attractiveness” and the six under “company
strengths” should include a careful market segment analysis
that defines real customer needs and the niches
corresponding to those needs. Also useful is a sensitivity
analysis of production and marketing costs as shown in
Figure 7. This figure quantifies the effect upon the
discounted cash fléw return on investment (ROI/DCF) of

slope, the more sensitive is the factor and the more carefully
it needs to be analyzed and controlled. Using this type of
analysis allows direct comparison of dissimilar opportunities
for allocation of limited resources. Weaknesses must be
specifically addressed and can often be corrected by
acquisitions or by joint ventures with other companies
having the needed strengths.

In summary, it appears unlikely that the U.S, will
experience another 1929 collapse now or in the future,
Instead, a major disproportionation will occur over the next
decade, in which those companies that are innovative and
are doing effective strategic planning will do exceedingly
well, while others fail, are restructured, or are taken over.
Once this traumatic readjustment period is over, the U.S.
may be launched into one of the most growth-oriented
. periods in history. A continuocus evolution of new

technologies, combined with the obsolescence of older

technologjes in 5-10-year time frames, will preclude the
50-year cyclic buildup and collapse syndrome.

Moreover, it would appear that a creative marketing
function will be both a necessary and increasingly important

L

each factor as it is independently changed. The steeper the

focus of management concern as this process unfolds.
Progressive fragmentation of large markets into many
smaller niche markets can be expected, with each niche
served by its own best cost/performance solution for its
needs. A meticulous and continuous process of market
segmentation analysis will be 2 key requirement of the
marketing function as new technology continuously develops
new possibilities. Sales, advertising, distribution, and
financing strategies are likely to remain in a continuous state
of change. ,

This emerging era will put increasing emphasis on
life-long continual personal growth and development, and
upon the management of diversified business portfolios in
order to mitigate the risk of sudden obsolescence. The
quality of life in the U.S. and in other developed and
developing countries may see an exponential improvement
as these events take place. But the U.S., in particular, with
its unparalleled depth, breadth, and strength of industrial
infrastructare could be the major beneficiary. '

Adapted with permission from a lecture before The Conference Board, October
1981. ’
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BUSINESS REPORT

- Conservatives Eyeing Tax Reform As Step
To Pro-Business Federal Economic Role

In a turnabout, some conservatives are talking industrial policy. At the top of their
wish list are tax proposals to lengthen depreciation and extend R &D credits.

BY BRUCE STOKES

hile the Reagan Administration
basks in its overwhelming election
-victory, which could be interpreted as an
“endorsement of President Reagan’s mini-
malist approach to government, a loose
coalition of businessmen and conserva-
tives is advocating a concerted govern-
ment effort to improve the international
competitiveness of American industry.
“The laissez-faire conservatives' view
of the role of government is simply inade-
quate in loday’s global economy,” said
conservative analyst Kevin P Phillips,
author of Staying on Top: The Business
Case for a National Industrial Strategy
{Random House, 1984). “Political. con-
servatives must accept & new pro-business
role for government—from coordination
of economic and trade strategies to tar-
geting of export assistance
and crediis—as a necessity.”

proach would improve productivity by
restructuring the tax code, liberalizing
antitrust Jaws and beefing up federal sup-
port for R&D, all spurring export-ori-
ented economic growth,

“To be opposed to the industrial policy
approach does not presume that govern-
ment cannot and should not play an ac-
tive role in economic growth,” said Rep.
Daniel E. Lungren, R-Calif. “Promoting
economic growth is best achieved by fos-
tering a competitive environment.”

*“The proper role for government is to
create an environment for innovation,”
said Rep. Ed Zschau, a fellow conserva-
tive Republican from California.

Early next year, the President’s Com-
mission on Industrial Competitiveness
will issue its report, which lkely will urge
closer government-industry cooperation

in the economy. A 1983-84 Harvard Busi-

have been meeting regularly as the La-
bor-Industry Coalition for International
Trade to suggest ways to use trade policy
to improve competitiveness.

“A thread that runs through all these
solutions, from Jleft to right, is that some-
ohe has to take responsibility for this
problem,” said Jeff Faux, president of the
Economic¢ Policy Institute and an advo-
cate of industrial policy.

With that responsibility would come
constderable authority. “The bottom line
politically-is this: a new round of govern-
ment involvement in the economy is
developing, and the question is, who is to
control it,” noted Phillips.

EVERYTHING'S RELATIVE

Mainstream economists have generally
blamed the mounting U.S. trade deficit
on an overvalued dollar. *“The over-ail
performance of the United
States does not suggest a long-

The coming battle over tax
reform will be the first test of
conservatives’ “‘competitive-
ness strategy.” Several tax
proposals being floated—such
as lengthening depreciation
periods and extending tax

“Political conservatives must
accept a new pro-business role

Jfor government-—from

term problem of competitive-
ness,” said the 1983 Economic
Report of the President.

But increasingly, econo-
mists argue that more pro-
found problems are at the root
of the economy's international

coordination of economic and
trade strategies to targeting of
export assistance and credits,”

ills.

“Some overvaluation of the
dollar may be unavoidable for
the foreseeable future,” said

breaks for research and devel-
opment—would, in the view
of some, encourage invest-
ment in areas that improve

U.S. competitiveness in the in-
ternationzl economy.

" Inrecent years, many liber-
als have advocated an indus-
trial policy to revitalize failing
industries through the cre-

writes conservative analyst
Kevin P. Phillips.

Bruce R. Scott, professor of
business administration at
Harvard University Business
School. “We may have to
[learn to] compete under
these conditions. The ex--

ation of a bank to finance eco-

nomic reconstruction and 2 national gov-
ernment-labor-industry board to direct
. these efforts. Such an industrial policy
would target specific industries for gov-
. ernment help.

"In conirast, the conservatives’ ap-

ness School colloquium involving leading
academics and corporate chief executives
came to similar conclusions. Republicans
in both the House and Senate have
drafted competitiveness agendas. And
top-ranking union and business leaders

change rate cannot always be
used as an excuse.”

A study by Scott and his associates at
Harvard Business School, U.S. Competi-
tiveness in the World Economy (1984),
concluded the problem is “one of relative
performance, not absolute decline,” he
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said. “The central issue Is current perfor-
mance compared with preceding de-
cades, performance relative to our major
competitors and performance relative to
U.S; goals and commitments.”

In 1960, for example, the U.S. share of
world trade was 16 per cent; by 1980, it
hadfallen to 11 per cent, before major
problems began with the dollar. Despite a
positive export balance in high-technol-
ogy: products, U.S. manufacturers of
items such as aircraft, computers, drugs,
engines and electrical equipment have
steadily lost market share to foreign com-
petitors since 1970.

While these data are not new, the Har-
vard report contends that they have never
been taken seriously enough because
U.S. performance has traditionally been
judged against the European track
record, which is even worse. “That is like
General Motors comparing itself with
Chrysler while disregarding Toyota,”
noles the study. Japan and the countries
of East Asia are now a more important

market for U.S. exports than any of the
major European nations and are a more
important source of 1.5, imports, _

The Harvard researchers attribute the
rise of the East Asian countries’ econo-
mies to their determination to transform
their competitive position. Asians chose
those sectors of the economy they
thought could be competitive in the fu-
ture and then used the power of the state
to bring those industries up to interna-
tional standards.

“The Asian five {Hong Kong, Japan,
Singapore, South Korea and Taiwan]

" haveshown the world how to become rich
by discrete and careful protectionism
combined with comprehensive domestic
organization for education, productivity,
technological innovation and effective
participation in the global corporate sys-
tem,” Scott said.

Mot all business executives and conser-
vatives would agree with this analysis,
but there is a growing consensus that the
competitive threat posed by the Pacific
Basin nations is, in part, due to the activ-
ist role their governments play in their
economies.

In response to the mounting East Asian
‘challenge, the Harvard study calls for a
“‘national strategy to utilize market
mechanisms to emphasize work, saving
andiinvestment.”

RAISING CAPITAL

- Increasing the incentive for industrial
investment by lowerirg the cost and in-
creasing the availability of capital is cru-
cial'to improving U.S. international com-
petitiveness, say many business leaders.

LS. gross capital formation——total in-
vesiment plus depreciation—was 18 per
cent of gross domestic product in 1981,

.comp‘aréd with 32 per cent in Japan.

Mareover, much of the U.S. investment is
short-term speculative investment.

One reason invesiment lags is that in
1981, American industry’s average cost of
capital was 16:6 per cent, compared with
9.2 per cent in Japan, says a Commerce
Department study. Experts think this

borrowing is crowding out corporate bor-
rowers and raising the cost of capital.

In addition, some charge that tax Jaws
are biased against the long-lerm invest-
ment needed for permanent improve-
ments in productivity. They argue that
the economy needs a mix of investments
that go beyond the three-year strategy
encouraged by current depre-

Jack M. Albertine of the

American Business Conference
Savors tax changes to cut the
cost of raising capital from the

stock market.

ciation rules.

The Senate Republican
Task Force on Industrial
Competitivensss and Interna-
tional Trade, reflecting an in-
terest in the computer indus-
try by some members,
suggests the opposite tax
change for high-tech firms, al-
lowing them to deduct invest-
ment costs immediately to
cope with the rapidly chang-
ing nature of computer tech-
nology. .

The President’s commission
and the Harvard study alsoe
recommend identical tax
treatment for equity and debt.
Now dividends are an after-
tax cost, while interest pay-
ments are tax deductible.
Thus raising money by selling
stock is costlier than borrow-
ing, discouraging companies
from tapping potential share-
holder capital. Equalizing tax
treatment would cut the cost
of capital raised from the
stock markei, according to
Jack M. Albzrtine, president
of the American Business
Conference, a lobby for small
and medium-sized high-tech
firms. . :

Congress has already lent
some support to such propos-
als. The 1984 Tax Reform Act
has two provisions that di-
rectly affect investment. It
now allows U.S. firms to write
off R&D expenditures for for-
eign operaticns and reduces
the long-term capital gains
holding period from one year
to six months, which Scott ar-
gues encourages speculation
not long-terny investment.

There seems to be support
for ‘more exiensive cost-cut-
ting initiatives. According to
an Opinion Research Corp.
survey in April and May, 71

capital cost differential harms competi-
tiveness as much as a wage differential.
Most observers agree that reducing the
federal budget deficit is the single most
important thing that can be done about
capital problems because government

per cent of 103 Washington

opinion leaders think the high cost of

capital has contributed to a lack of long-
term investment in industrial capacity.

There is also widespread agreement

among those concerned with improving

U.S. competitiveness that the future well-
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being of the economy is closely related to
the level of private and government
R&D.

In 1982, the United States spem 1.8
per cent of its gross national product on
R&D, while Japan was investing 2.5 per
cent, accordmg o the Prcmdenls com-
mission.

In its waning days the 98th Congress
enacted what many think are key encour-
agements for private R&D, removing ma-
jor antitrust impediments to joint R&D
activity, extending copyright protection
on semiconductors and loughenmg coun-
ierfeiting laws.

“time néeded for government clearance of

high-tech exports, an issue the 98th Con-
gress wrestled with to no avail. It may
also suggest expanding the scope of gov-
ernment remedies for unfair trade prac-
tices by foreign firms. It may suggest
incentives for domestic industries that get
import relief to improve their competi-
tiveness, a inove supported by the Senate
task force on competitiveness,

TARGETING TAX REFORM

Most observers agree that over the next
year, efforts to reform the tax system will

The President’s commission
already has recommended
making the R&D tax credit
permanent, a move strongly
supporied by the Chamber -of
Commerce of the United
States and other business
groups. The commission will
also suggest a change in how
the crédit is calculated. Now
it is incremental, based on the
annual increase in expendi-
tures; the commission would
like to see it be based on the
full amount of a company’s
R&D, which would tcnd to
increase the credit.

To better coordinate fed-
eral R&D expenditures,
which now account for
roughly 43 per cent of the
nation’s total R&D, the com-
mission is likely to recom-
mend the creation of a Cabi-
net-level Science and
Technology Department.

Many conservatives com-
plain that fragmentation of
U.S. trade laws and policies
are a disincentive for busi-
nesses to enter the interna-
tional market. “Our policy isa
mess, and we do things that
don’t acknowledge the global-
ization of the market,” said a
commission staffer.

For example, “if other mar-
kets are governed by a
monoply, as is the case in tele-
cornmunications, and we have

“It may take a decade to
accomplish’ a competitiveness
strategy, says Harvard
University Business School
professor Bruce R. Scott.

]

3
i

destroyed our monopoly

[American Telephone & Telegraph Co] '
that puts us at a competitive disad-

vantage,” said Alan Wm. Wolff, a deputy
U.S. trade reprcscntatlve m thc Carter
Administration.

The commission has dlscussed revision

of antitrust laws so that a firm’s size in
the world market, not solely its size in the
U.S. market, is considered when the le-
gality of a merger is being judged.
The commission will likely propose
streamlining export controls to reduce the

be the single most important congres-
sional activity affecting the U.S. position
in the world economy. To date, debate
over various proposals has not focused on
their competitiveness implications. In
fact, there is no agreement on what
should be in a tax reform bill to maximize
the economy’s international strengths.
But reform proponents agree that lower
tax rates and reduced government subsi-

dies are consistent with a2 more efficient-

industrial system.

For example, the chamber points out
that 75 per cent of corporate capital out-
lays come from internal cash balances.
Thus, raising corporate taxes, says the
chamber, would inhibit investment by
reducing available financial resources.

“In the eyes of many experts, key provi-
sions in the major tax reform proposals
would have an impact on compelifive-
ness, and often in a coumcrproducuve
fashion. '

The so-called fair tax plan, sponsored
by Sen. Bill Bradley, D-N.J., and Rep.
Richard A. Gephardt, D-Mo., would
raise the corporate tax rate and eliminate
the distinction in tax treatment between
short and long-term capizal gains, which
may discourage long-term investment, It
would also eliminate investment tax cred-
its and the special R&D investment tax
credit. And it would substantially in-
crease the period over which assets are
depreciated, which would discourage
short-term investment.

- By comparison, the “fast tax™ plan,
sponsored by Rep. Jack E Kemp, R-
N.Y, and Sen. Robert W. Kasten Jr., R-
Wis., would reduce the corporate capital
gains tax. It would also continue to per-
mit rapid investment write-offs, which
would discourage long-term investment.

“The plan would eliminate the consumer

interest expense deduction, except for
home mortgages and education loans,
which would force people 1o save in order
to pay cash for consumer purchases. Un-
til that money was used for consumer
purchases, it would be available through
the banking system for investment. But
the plan also would do away with invest-
ment tax credits and R&D tax credits.

Many conservatives arzue that if the
goal of tax reform is not just simplicity
but improving the economy, then the in-
come tax should be replaced with a tax on
expenditures. The cash flow income tax,
introduced by Rep. Cecil (Cec) Hefiel,
D-Hawaii, would exempt from taxation
money that is saved or invested. Interest
on consumer foans would no longer be
deductible, but interest on borrowing for
investment would. For corporations, new
investments would be immediately sub-
tracted from the tax base, rather than
depreciated, encouraging new, but possi-
bly short-term, investment,

The final Administration tax plan is
not known. But on Nov. 27, the Treasury
Department suggested lowering the cor-
porate tax rate from a graduated rate of
up to 46 per cent to a flat 33 per cent and
proposed allowing companies to deduct

" half of all dividends they pay to share-

holders, effectively lowering their costs of
raising capital. It also suggested adjust-
ing capital gains for inflation before tax-
ing them, possibly creating an incentive
to hold investments longer.
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These proposals are in line with a com-
petitiveness - strategy. . However, Trea-
sury’s plan would eliminate the invest-
ment tax credit, a move sure to be
opposed by many industries.

. Of the greatest importance to interna-

—-tionally orienied businessmen and econo-
mists, Treasury would replace the Accel-
erated Cost Recovery System {ACRS) of
figuring depreciation with a Real Cost
Recovery System (RCRS). ACRS allows
large write-offs for companies that invest
heavily in real estate, plant and machin-
ery but has been of little use to electronics
firms and others in theé high-tech field.
RCRS would index the basis of deprecia-
ble assets for inflation, and depreciation
allowaneds would approximate real eco-
nomic depreciation.

On the plus side for competitiveness
straiegy, such a change would probably
shift investment away from real estate, a

sector of the economy that can never be ..

competitive internationally. But it may

also drain some investment from heavy -

industry, where the United States has
been losing ground internationally.
Many observers think tax reform is
unlikely in the 99th Congress, and im-
proving industrial competitiveness is cer-
‘tainly not the prime objective of reform-
ers. However, the international
ramifications of what is now largely a
domestic issue may surface as a result of
thc debate on these proposals.
The White House position on tax re-
- form will be crucial. ©] think the Admin-
1stration wants to decrease taxes on capi-

tal gains but won’t increase them on

consumption,” said James P Love, an
economist with the Center for the Study
of Responsive Law. “That won’t increase
savings and as a result’ doesn’t have a
p'rayer of increasing capital forma-
tion.”

Other competltlvcness slratcgy propos-
als are likely to be equally difficult to
enact, “It is going to be hard to sell to
business decision makers or to Members
of Congress,” said Allan D. Cors, director
of governmental affairs for Corning Glass
Works.

Slmllariy, survey data suggest that
public opinion continues Lo be against
government involvement in the economy.
Only 37 per cent of the 103 Washington

opinion leaders surveyed by Opinion Re-

search Corp. thought government should
provide loans and tax credits for selected
high-risk ventures with strong export po-
tential. And only 33 per cent of business
" executives polled in January by Louis
Harris and Associates Inc. supported
measures such as central strategic plan-
ning to save decaying industries.
The loose-knit nature of the various
competitiveness proposals inhibits the
creation of a neat Jegislative package that

can be marketed to the pnb]ic and Con-’
gress.

The President’s commission, which
would be uniquely qualified to educate
the public, is scheduled to go out of
business on Dec 31

LEFT AND RIGHT

The notion of a business-oriented com-
petitiveness strategy has met a chorus of
objections and raised questions from both
the left and the right.

“H’s the conservative philosophy under
the Tabel of competitiveness strategy,”

tions by cutting labor costs, thus reducing
the American standard of living.
Business executives in traditional in-
dustries also criticize many of the capital
invesiment incentive proposals now being
suggested because they are oriented to-
ward the development-capital needs of
high-tech companies while neglecting the
long-term plant investment needs of in-
dustries such as steel and autos.
Conservatives do nol support targeting
industries for help, but at the same time,
the desire to create a2 more competitive
economy is driven by an analysis that the
United States is losing its
competifive edge in high tech-

Daniel E. Lungren.

“Promoting economtic growth is
best achieved by fostering a
competitive environment,”

California Republican Rep.

says

nology. The suggested policy
responses would lower capital
costs in all industries but
would probably favor high-
tech, capital-intensive firms.
There is a similar bias in fa-
voring rapid depreciation or
cuts in short-term capital
gains taxes. While competi-
tiveness advocates do not ex-
plicitly favor targeting the
Atari In¢.’s of the future over
the Bethlehem Steels, their
proposals would have that ef-
fect.

The distinction between lib-
eral and conservative positions
on government activities to
improve competitiveness of-
ten turns on whether interven-
tion is direct or indirect. Open
support of specific industries
would be too political, say
many business leaders, and
subject io pressure from spe-
cial interests. *“Without 'the
capacity to plan out in the
open,” said Faux, “then it all
becomes politics. As long as
it’s informal, then whoever
has the resources wili shape
the strategy.”

“Proponents of industrial
policy have come up with con-
crete things that you can point
to—a bank, a board—while
the opponents have come with

said a liberal House committee stafer.
Richard W, Rahn, chiel economist for

‘the chamber, questions the need for con-

certed public initiatives. “We were for a
while losing competitiveness, but we
passed the [198] Economic Recovery
Tax Act] and suddenly we are regaining
our technological edge,” he said.

Liberal proponents of industrial policy
fear that merely creating a competitive
environment will be insufficient. Without
direct government support of industry,
they say, the United States will be forced
to compete with the newly industrial na-

minor adjustments that seem
more ephemeral,” said James R. Morris,
the charnber’s survey research director.
- Competitiveness strategy proponents
are not sanguine about the chances for
policy changes in the short-run. “It may
take a decade to accomplish this,” Scott
acknowledged.

Nevertheless, even old-line conserva-
tives such as Phillips see some form of
conservative policy as inevitable. “Ameri-
can businessmen must set aside old con-
cepts of laissez-faire and adjust to—even
advacate—new kinds of business-govern-
ment collaboration,” he said. O
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Lookrng at a $290«292 billion defense spending bli! |

\ ONGRESS TO-HOLD:'SUMMIT . TO: REACH CGMEROMISE ON DEFENSE SPENBING

Key congressronal members on the Budget Approprlatrons and Armed Serv1ces Commlttees are eX~
ected to meet this month in"a highly- unusual joint session — being billed as a ‘Defense’ Summit’ — to
hhmmer out a compromlse bill on defense spending whlch could total ‘between $290-8292-billion. Inform-
ed "urces say’ there is'a growmg consensus developmg among key Repubhcans and Democrats that the

: jthe House N2 key source said’ Senate Ma;orrty Leader Howard Baker’ (R-TN) has pnvately told key con-
gressional me bers that he thinks a defense’ summlt meetmg is'a “good idea.” Sources say the meeting —
'whrch is expecte' to be heid after Sept' 10 — was the rdea of Sen Lawton Chries (D-FL) who is rankmg

y (contmned on page 8

NATloNAL LEACUE OF OITIES CHARGES TREASURY s POLITICIZING 'STATE FISCAL STUDY

Wlthout consultlng the Justlce Dept

The ‘National League of Cltles ‘has- charged the: Treasury Dept:is atternptmg to inject pohtlcs info-a-
broad congressronally-mandat d study on federal and state fiscal issues saying-a draft of the-study *‘pro-
ceeds from the assumption'that the deductlbrhty of state and local taxes'and the issuance of tax exempt

“bonds deénote federal subsidies:” In 2x L Aug. 30 letter, Frank Shafroth; legislative counsel’ for the National

“League of Cmes told Treasury Deputy Assistant Secretary Robert Rafiiseé that' Treasury s'contention
*‘verges upon betng a conclusion before thequestion has evenr beent examined:>” One source said the -
Treasury Dept is attemptmg to- “shape the-outline” sothat it evolves into a*‘biased and self-servmg pro-
posal” to’ generate ‘state and local government tax qptions that Treasury could cutto lower the federal :
deficit ‘as’ the' Reagan’ Admrmstratlon'prepares policy aptions to: overhaul the tax system.

- Shafroth told Rafuse “‘the pertment section of the hay [Local Government and: ‘Fiscal Assrstance

'Amendments of 1983] calls upon th Secretary to "'rmne e 1mpact of state and local governments of’

RLSHHTES e
‘ﬁ‘:‘:rf‘tar‘i“ S (contmuea on page 8} i

COMMERCE DRAFTING LEGISLATION TO EXEMPT BIG MERGE S FROM ANTITRUST LAWS

- Secretary of. Commerce Malcolm Baldnge has dlrected his staff to draff a specific legislative proposal
to exempt big mergers subJect io mtense forergn competition from section 7 of\the Clayton Act, a major "
federal artitrust law. Sources speculaté- that Commerce will ask the President to make the proposal part

of his legislative agenda should lécted in November. Sources say Baldrige hag directed Com-
"merce Géneral Counsel’frving Margilies tof draft the bill which:is-considered to-be a “*high, priority’® at the
department “The Justice Dept., the agency ‘resporisible for enforcing federal antitrust laws; tas not been
* constlted or asked to comment on Comimerce’s plans to’' propose new federal antrtrust legrslatl p, although
' sources ‘'say Justice' “may be consulted" before thie bill is sefit to Congress. =~ "
¥ oA key - Tistice” DEPL solirce said Tast Week' he is' urtaware 6f ‘Cominerce’ efforts to amend federal an-
titrust laws and suggested it was bemg done secretly ‘without the' participation: of Justice to avoid acon-
'-fhct between the two agenc1es Durmg the past year both agencres engaged m lwely discussion over how

(contmued on page 7}

OMB !NVEST !GATIOI\I WILL DIRECT ‘DOEV TO COMPLY WITH PRESIDENTIAL PATENT ORDER

: The Office of Managernent & Budget (OMB) is planmng to order the Dept. of Energy (DOE) to ;
.comply. with a presidential directive that: ordersfederal agencies, *‘to the extent possible,”” to give private
- contractors: therights. to.patents: for: inventions-developed. with-federal funds:following an OMB investiga-
tion into.the:issue: :whichiwds: raised by Se; -Finance: Conumttee Chaurman Bob_Dole. In an Aug. 24 letter
to OMB’s Assocrate’Dlrector Fred Khedouri, who:Oversees federal patent pohey, Dole. complamed DOE
practices, are-niot consistent with Administration patent policy and are unfair to DOE private contractors.

" Dole was reportedly angered last month when DOE lobbied, without OMB approval, against legislation
he authored to unplement an agency-wrde patent policy. He asked OMB- to mvestrgate DOE’ patent




Zinc, the Cold-Fighter

Serendipity Spawns Research That Suggests the Metal Is Nothing fo Sneeze At
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By Judith Randal
Spuciad to The Weeigton Post

n 1979, Karen Eby, a-3-year-old in Austin,
Tex., was taking zinc gluconate as a dietary
supplement ' because she had leukemia
and—like many leukemic youngsters—was
deficient in zinc, One day, when she was coming
down with a cold, she refused to swallow the tab-

. tet and insisted on letting it melt in her mouth.

It was to change her father’s life,

When Karen's sneezes, sniffles and sératchy

throat vanished within hours, George Eby, an ur-
ban planper, couldn’t help noticing. Had the child
stumbled onto an important discovery? Or was
this merely a fluke? -

Eby dug into the considerable scientific Jiter-
ature on the healing properties of zinc and
brought his findings to the attention of Dr, Wil
liam Halcomb, the family’s general practitioner,
and nutritionat scientist Dr. Donald Davis from
the University of Texas' Clayton Foundation Bio-
chemical Institute in Austin, At first, the three

. men used the compound on themselves when

they had colds and gave it to relatives and
friends. The results were so consistently prom-
ising that when Eby inherited some money, the

trio recruited some cold sufferers for a more rig-
orously scientific trial, - : :

Participants were volunteers who, without
knowing which was which, took either actual zine
gluconate tablets or placebos—Ilook-alike dum-
my lozenges, [deally, these human guinea pigs
would also have been tested to be sure they were
actually infected with rhigoviruses—the known
canse of common colds—but Eby and his cal-
leagues could not afford to hire a microbiologist
to do the analyses. However, Halcomb examined

- the recruits and disqualified those he

might have allergies or bacterial infections rath-
er than bona fide colds. ’

" "Each volunteer was given either a seven-day

supply of 180-milligram zinc gluconate tablets
(each containing 23 milligrams of zinc) or an
equivalent number of placebos, They were in~
structed to suck on them for at least 10 minutes
to bring the tablets’ contents inta direct contact -
with the tissues of the throat where rhinovirtses .

. replicate, (Cold viruses also spaw in the nasal

passages, and Eby, Halcomb and Davis had ear-
lier informally tried zinc nose drops and zinc na-
sal sprays. At effective concentrations, both
were painful, and when difuted until they did not
burn, they also did not work.} .
Adults and youngsters weighing 60 pounds o7

ery two hours for as long as they were awake,
but never more than 12 tablets a day for the .
adults and nine for the youngsters. For smaller
children, the dosage waa halved and six tabletsa
day was the limit. All were instructed to.do noth- -
ing else for their colds. for the duration of the
study and to stop treatment-entirely six hours af-
ter symptoms disappeared, R

" Because very few of the 146 participants em- -
barked on the experiment with brand-new colds,”
the results weren't as dramatic as with young
Karen, Still, test subjects who had actually used.w.
zinc gluconate were symptom-free in an average
of 3.9 days, while it was typicaily 10.8 days be-
fore the placebo usars were well again.

The researchers reported in the journal An-

timicrobial Agents and Chemotherapy last year

- that, namatter. how, severe the cold, subjects re-
ceiving the zinc typically got better 5:%%@“

sooner than those who received the placebo.
“It didn't matter,” says Eby, “whether people
had bad colds or mild ones or how long they had

" them when they entered dur study; they got well

about seven days earlier than they would have
normally.” -

W\ he publication of that first report has

- brought Eby, its senior author, letters

and inquiries from ali over the world, It

has also brought him a venture capi-

talist of sorts, J.C. Godfrey, an organic chemist

associated with the Center for Concept Devel-
opment, a New York marketing research firm,

Godfrey has arranged, with the Food and Drug

Administration's approval, to have a group of

: of
sugar-free—that make the tablets taste like
. it is still uncertain. whether

§
:

=t} . idence suggesting that long-term use of
more tock bwo tablets at the outset, then one-ey- .

" the common metal's alleged ability to detoxify in-

- activity against dozens of other viryses, Zinc may

« The Risks

Zinc gluconate is available without pre-
scription at some pharmacies and health
food stores, But before trying it, talk it
over with your doctor. Then, if you decide
to go ahead, do not exceed the dose Eby
and his colleagues used in Texas and do

. not take the tablets for more than a week,
-A recent study at Memorial University
in Newfoundland found preliminary ev-

300 milligrams of ziric a day—about the
same zinc dose that Eby and Halcomb
administered—may have adverse effects
on blood cholesterol and the body’s im-
mune system. Besides, prophylactic use
of zinc—taking it to prevent the onset of
colds--has been found not to work.
Eby wamns, too, that zinc gluconate can
cause oral irzitation. This is most likely to
- happen if you fall asleep with a tablet in
your mouth, Also a good idea—to prevent
queaginess—is to avoid taking the tablets
on ¥ empty stomach and to nibble on soda
crackers if your stomach protests,
Finally, any zinc gluconate you buy
should contain only zinc gluconate. Some
. formulations are enriched with even
worse-tasting ingredients, such as lver :
't daanything for a cold.. :
— Judith Randal |~

the tablets will retain their apparent effectiveness
if they are aiso made palatable.

eanwhile, back in Austin, two things -

have happened. Cne is that Karen

. Eby, now 8, has recovered from her

leukemia, The other is that her fa-
ther has set up George Eby Research Inc.—a -
nonprofit, tax-exempt public charity to delve fur-
ther into the therapeutic potential of zinc. Eby
has been notified that his patent of a zinc gluco-
nate lozenge to shorten the duration of colds will
be issued jan, 22. Assuming the lozenges even-
tually win FDA approval, sales will help to fung
further research.

“Still, full FDA approval will probably take at
least three years, and Eby is already champing at
the bit. If he can get funding, he plans to launch
studies that will pit zinc against herpes viruses—
bath genita) and oral—~and then to probe further

sect stings and snake bites and relieve menstrual
cramps. - :

Even this tall order will, says Eby, barely
scratch the surface of zinc's potential since there
are also reports in the scientific literature of its

be good for boosting the aging immune system
and for treating certain types of prostate gland

*1 intend to stay in medical research,” he says.
“True, I don’t have scientific credentials. But you
don't have to be kighly trained in madicine to of-
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Special 1o The Washington Post

n 1979, Karen Eby. an3-year-old in Austin,
Tex., was taking zinc glucondte as a dietary
supplement because she had leukemia
and—like many leukémic youngsters—was
deficient in zinc. One day, when she was coming
down with a cold, she refused to swallow the tab-
let and insisted on letting it melt in. her mouth,

It was to change her father's life.

When Karen's sneezes, sniffles and sératchy
throat vanished within hours, George Eby, an ur-
ban planner, couldn’t help noticing. Had the child
stumbled onto an important dlsoovery’ Or was
this merely a fluke?

Eby dug into the considerable sclenbf'c diter-

ature ¢on the healing properties of znc and
brought his findings to the attention of Dr. Wil-
liarn Halcomb, the family's general practitioner,
and nutritional scientist Dr. Donald Davis from
the University of Texas' Clayten Foundation Bio-
chemica] Institute in Austin. At first, the three
men wsed the compound -on themselves when
they had colds and gave it to relatives and
friends. The results were so consistently prom-
ising that when Eby inherited some money, the
trio recruited some cold sufferers for a more rig-
orously scientific trial,

Participants were volunteers who, mthout
knowing which was which, took either actual zinc
gluconate tablets or placebos—Ilook-alike dum-
my lozenges. Ideally, these human guinea pigs
would also have been tested to be sure they were
actually infected with rhinoviruses—the known
cause of common colds—but Eby and his col-
leagues could not afford to hire a microbiologist
to do the analyses. However, Halcomb examined
the recruits and disqualified those he suspected
might have allergies or bacterial wfechons rath-

er than bona fide colds.

CACRERE

Each volunteer was given either a seven-day
supply of 130-rmlhgram ‘zinc g]uconate ‘tablets

{each containing 23 milligrams of zinc) or an

equivalent number of placebos. They were in-
structed to suck oni‘them for at least 10 minutes ;

to bring the tablets’ contents inte direct'contact ¥

with the tissues of the throat whete rhinoviruses::,
replicate, (Cold viruses also spawn in the nasal’
passages, and Eby, Halcomb and Davis had ear-
lier informally tried zine nosé drops and zifc na-
sal sprays. At effective concentrations, both

were painful, and when diluted until they did not -

burn, they also did not work.)

Adults and youngsters weighing 60 poun
more took two tablets at the outset, then o
ery two hours for as long as‘they were awake,
but never more, “ihiin 12 tablets a day for the .
adults and niné for the yourigsters, For smaller

children, the dosage was halved and six tablets a _

day was the limit. All were instructed to.dé noth-
ing else for their colds for-the duration of the

study and to stop treatment éntirely sxx hou:s af-

ter symptoms disappeared, - -

Because very few of the 146 partmpants [
barked on the experiment with brand:-new colds,
the results weren't as dramatic as with young

KRaren. Still, test subjects who had actually used.....
".zinc gluconate were symptom-free in an average

of 3.9 days, while it was typically 10.8 days be-

fore the placebo users were well again. .
The researchers reported in the journal An-

timicrobial Agents. and Chemotherapy last year

© that, no:matter.how, severe the cold, aub)eclt% re-

ceiving the zinc typically got betier séven
sooner than those who received the placebo.
“It didn’t tnatter,” says Eby, “whether people”

- had bad colds or mild ones of how long they had

them when they entered our study; they got well
ahout. seven days earher ‘than- they would have

,norma!ly :
he pubhcat:on of that first report has

‘brought Eby, its senior author, letters

and inquiries from all over the world, It

has also brought him a venture capi-

talist of sorts, J.C. Godfrey, an organic chemist

associated with the Center for Concept Devel-
opment, a New York marketing research firm,

Godfrey has arranged, with the Foed and Drug

Administration's approval, to have a group of

Florida physicians repeat the study that Eby, -

Balcomb and Davis conducted in Texas, If these
physicians get similar results, more than_ two
dozen other studies will be launched to be certain |
that zine gluconate is nct only effective aga.mst
colds, but also safe.

Amongthetlungsweneedtonaﬂdownmorder
to get the FDA's ultimate approval,” says Godirey,
“sthattheldez]doselsandwheﬂlertheream
some people for whom zinc ghiconate may be haz-
drdous, George chose the 23-milligram dose arbi-
trarily, because that is what Karen had been tak-
ing, but 'we really don't know whether a smaller -
dosewouldworkﬁmtaswelloralargaronewmﬂd
work even bettery And, oh yes, there's the rnatt.er
of zinc gluconate's bitter taste.”

Some people find this taste merely unpleasant,
but 12 of the 83 Texas voluriteers who took zinc
‘gluconate felt sick to their stomachs and two of
these actually threw up, ‘Godfrey, who has served
as a flavor oonsultanttomaaorfoodemnpames,has
come up with several formulations~one of .them ‘-
sugar-free—that make the tablets taste like hard
candy. Nunetheless 1t is: still uncertain’ whethu-

The Risks

Zine gluconate is available without pre-
scription at some pharmacies and health
food stores, But before trying it, talk it
over with your doctor. Then, if you decide
to go ahead, do not exceed the dose Eby
and his colleagues used in Texas and do

- mot take the tablets for more than a week,

A recent study at Memorial University
in Newfonndland found preliminary ey-
ence suggesting that long-term use of
-300 tmlhgrams of zinc a day—about the
* 'same zine dose that Eby and Halcomb
. administered—may have adverse effects
_ on blood cholesterol and the body's im-

mune system. Besides, prophylactic use
" of zine—taking it to prevent the onset of
colds—has been found not to work,

Eby warns, too, that zinc glucenate can

- cause oral irritation. This is most likely to
- happen-if you fall asleep with a tablet in
your mouth. Also a good idea—to prevent
queasiness-—is to avoid taking the tablets
"onHi émpzy stomach and to pibble on soda
crackers i your stomach protests.

Fipally, any zinc gluconate you buy
should contain only zinc gluconate, Some
.- formulations are enriched with even

- worse-fasling ingredients, such as kver

'smthawmtdo anything for a cold.,

the tablets will retain their apparent effectiveness
if they are alse made palatable,

eanwhile, back in Austin, two things
have happened One is that Karen
Eby, now 8, has recovered from her
. lewkemia, The other is that her fa-
ther has set ap George Eby Research Inc.—a
nonprofit, tax-exempt public charity to delve fur-

* ther into the therapeutic potential of zinc. Eby

has been notified that his patent of a zinc gluco-
nate lozenge to shorten the duration of colds will
be issued Jan. 22. Assuming the lozenges even-
tually win FDA approval, sales will help to fund
furthér research,

Still, full FDA appmva] will probably take at
least three years, and Eby is already champing at
the bit, If he can get funding, he plans to launch
studies that will pit zinc against herpes viruseg—
both genital and oral—and then to probe further
the common metal's alleged ability to detoxify in-
sect stings and snake bites and relieve menstrual
cramps.

Even this tall order will, says Eby, barely
scratch the susface of zinc’s potential since there
are also reporis in the scientific literature of its
activity against dozens of other viruses, Zinc may
be good for boosting the aging immune system
and for treating certain types of prostate gland
inflamation,

“lintend to stay in medlcal research,” he says,
“True, I don't have scientific credentials. But you
doir’t have to be highly trained in med:cme to of-
fer leadership,” [ ]

Judith Randal is the science corvespondent in the

— Judith Randal”™" |~

Washmgton bureas of the New York Daily News., 17
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U.S. Trade Representative
William E, Brock still hopes to

get one major trade bill through

Congress_this year that will in-
clude a grab bag of proposals he
considers crucial. : :
But his aides and trade experts
on the Hill are concerned that
any trade measure wil} become a
Christmas ‘tree hung with bau-

% bles providing trade_relief to the

auto, steel, copper, shoe and

- tuna-processing industries, to
- .name a few.

It is: possible—though unlike-
ly—that the bill will reach the

:;f.._'. Senate floor as early as next

week, when the legislative cal-
endar is relatively empty.
- Some congressional trade spe-

cialists are pressing the Reagan .

administration to -include some
provisions of a trade remedy bill,
sponsored by Rep. Sam Gibbons
{D-Fla.), chairman of the House

Ways and Means subcommittee -

on trade. : .
Despite Gibbons' reputation as
a free trader, the bill has been

attacked as protectionist for its -

attempts to widen the definition
of unfair trade practices to in-
clude such things as Mexico's
selling of natura] gas to domestic
industries at lower prices than
the gas it exporfs to the United
States.

Even the administration’s
short list for the trade bill in-
cludes at least two sticky issues:
the extension of the Generalized
System of Preferences (GSP),
which gives Third World nations
special tariff status for imports of
certain products into this coun-
try, and a proposal to grant free
trade status to Israel.

GSP is not popular with a Con-
gress that faces pressures from
constituents to restrict imports
rather thap to iet. more foreign
goods in, Yet there seems to be a
recognition that GSP is impor-
tant and should .be continued,
though it is likely that goads from
some of the emerging industrial
powers in the Third World will be
removed from the GSP list.

On the surface, the proposal to
grant free trade status to Israel

‘should have dear sailing in Con-

gress since both Tel Aviv and the
administration favor it. But it has
been attacked in committee hear-
ings by California farm interests,
who voice fear that their markets
will be taken over by low-priced
Israeli produce.
< S < S + ¢

TRADE REORGANIZA-
TION ... Brock has played the
good soldier and kept quiet about

L :.»:.-.-,,fw.xéi -

any differences he may have with:. -
the administration’s trade reor-
ganization plan, the pet project of
Commerce Secretary Malcolm
Baldrige, whose large depari-
ment would take in Brock's spe-
cialists.

But according to sources in the
administration and on Capitol
Hill,” Brock is balking at Bal-
drige’s efforts to declare the cre-
ation of 2 Department of Inter-
national Trade and Industry
a top priority for next year if
President Reagan wins reelec-
tion,

‘Baldrige won White House
support for the bill even though it
was opposed by many trade and
economic specialists in the ad-
ministration. - '

S * N * ¢

ON AND OFF THE FIELD

.. . Staff members from Brock’s

office spend a good deal of their

time facing their Japanese coun-

terparts across the conference

- table. - On Tuesday, however,
they met at a Hains Point ball

field, where the USTR baseball

team handily defeated a team

from the Japanese Embassy, 28 |

to7. ,
Brock’s office should only do as
well in trade negotiations.

—Stuart Auerbach
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STOCKMAN HITS SHULTZ ON CLAIMING LEAD GJN TELECOM WiTHDUT WHETE HOUSE OKAY

’ Office of Management & Budget Dlrector David Stockman has sharply crificized Secretary of State
George Shultz for’ teﬂmg Congress that State has the undisputed Jead in ‘making policy on international -
telecornmumcat:ons issues, assertmg Shultz has caused the Administration “considerable embarassment.”
Wzthout makmg acall on the heated turf battle befwéen the Commerce Dept. and State over which agen-

“cy advises’ the Presxdeut on telecom’ pohey, Stockman nonetheless told Shultz he was wrong to assert -~
jur:sdxctlon in letters to Congress ‘that’ were not sent to OMB for the traditional interagency review pm—'E
cess. The review’ ensures agency 'statéments conform’ with ‘Administration policy. =+ ¢/ I8 G2 AL

*“The question of which department has the lead -~ Commé¥ce through the National Telecommumca- _
tions & Informat:on Adm:mstratlon ‘or 'State through the Office of Transportatlon & TeIecommumcatlons
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f:WI HIGH TECH iNDUSTHY SCUTTLES EAA NATIONAL SECURITY COMPF{OMESE PACKAGE

;{1:-

“The high tech industry late” last week played 2 key role in d-smanthng a national security compromise
package developed earlier by House and Senate conferees” try]ng to work out differences in the Export -
Administration Act blH ‘Chances of enacting'an EAA this sessxon became dimmer when the conferees -~
failed to agree on any major differences between House and Senate bills before adjourning for three
weeks. The high tech industry is demanding a *‘meaningful reduction” in its licensing requn’ements that
goes beyond the tentative comprormse reached by the conferees.

©:32The BEAA conferees will resume negot:atmns ‘when Congress returns from its break, and there fs @ e 0T
good ¢thance they will discuss a new compromise that will give the high tech pedple part of ‘what they .

: { want."But it may not be enough Mueh of the opposntmn by the high tech mdustry to the comprcmxse
€ AN L “'“—;;_“11 T 28 A fvernvsnsh cadr A e ol i

cun ¢ o (commued on page 5)
COMMEHCE OFFICIALS SAED TO. BE MOV!NG TO REWR!TE EXPORT L!CENSE PROPOSAL .

*The Commerce Dept. will proposé in abouf two months & whole new set of distribution license
regulanons more palatable to U S: busmesses and alhes accordmg to several mformed sources outsxde the

i3 L

. gl . - =
LS P BRI [AxEat Fordd

quarters, recently agreed to a new proposal that will dmp a reqmrement for forexgn company reportmg
of licénsed exports and possibly other provisions ‘as well, T TR = - PR

- “I have no doubt there will be new dlstnbutmn license Tegs,” smd orie observer closely following the
1ssue “They mlght 3ust be restructuréd, but there probably will be a major ‘rewrite.” He said Commerce
"is between a rock and a’hard spot because the existing regs aré not acceptable to Commerce,’ and the pro-
posed ones have been severely attacked by some 250 U.S. firms. Xerox, for example, told Commerce <"

: reeently lt coq]d lose as rnuch as $350—mllhon a yeaF in high tech sales lf the proposal becomes fi nal
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IRS DEVELOF;ING GU!DANCE ON RDLP FlNANClNG EXPLOS!ON CAPITAL GANS AN ISSUE

R "The Internal Reverine Semee tax shelter division has begun to develop guidance o 4 recent explo-»-
X‘ 'sion’in financing for research & development Hmited partnerships (RDLPs) — including making ‘potential
policy on whether profits derived from salés of patents and other rights developed in RDLPs are eligible
for capital gains rather than straight income tax treatment. Informed sources call the capital gains ques-
tion the central issue in the further development of RDLPs, which have been touted as a major new
fundmg vehicle for U.,S. efforts to capitalize new projects with world export potentiat. . .». - };?..‘s .3
+ The RDLP phenomenon has taken the investment community by storm, with the amount of money
rarsed for new high tech projects expected to approach $2-billion by the end of this year from the pro-
gram’s launch in 1981, At that level it will eclipse the venture capital markets, the traditional source of -~
export-rich high tech financing. The program was developed by Commerce Dept. officials in a effort to
provide a *“*free market” approach to spur development of high tech projects, It is based on the principle
that a partnership can be formed to create specific advanced technology to be sold back to a company or
companies that can commercialize the projects. Observers consider it a Reagan Administration approach .
to industrial policy, using the capital markets rather than the federal government to pick winning
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But the program also has. reportedty attracted the tax shelter industry, pameularly because of the: m.’-‘.}».. -
.- lucrative gains made. possible through capital gains treatment of profits from the sale of patents and. ~ains
.. related technology, Thus g limited partner can take the attractive business Josses of a research & develop-
'ment partnershrp but 'stiil have the opportumty for major gains if the pro;ect is successiul, But sources
stress the IRS has yet to rule whether RDLP architects are correct in their determination that such proﬁts !
are subje"ﬂo only capital gains tax (generally 50—60% fess than eomparable income tax rates) — ‘making’
guidance-in this area a key determinant of the program’s future as an expori incentive i . 714 Vil MO Te
a Capttal gains treatment.. The IRS last November issued a letter ruling that addressed a portton of the
capttal gains issue, — assertmg that eapltal gains do not apply to the portton of profit that equa.is the .
original, deductton m the partnership But observers pomt out that the letfer rulmg may or may not be ;;
upheld: by the service and that the rulmg does not address any profit beyond that correspondmg to the
amou'ht of deduc:ttons taken from partnershrp Tosses.. RDLP proponents assert that the proﬁts are denved
from patents. and copynghts, ‘which armand—hus subject to only caprtal gains tax, IRS of— :
ficials so far have been silent on this issue, but they are expected to address jt in the upcommg gu:dance -
1 RDLP independence, from parent company. Most RDLPs are spun off by a major executrve froma
;company that _stands to. beneﬁt from the new technotogy, and, sources say the IRS Is concerned that
RDLPs may not have an mdependent life from the spin-off company, This was an issue in a movie
deve}opment partnershtp in a tax court case called Estate of Hel[twe!! vs. Commissioner, and, sources
_ assert;it'may directly'apply to° RDLPs R 08e SASGITAM A4 L IV I000 ¢ ’L!e, Ab sy Halis o
- ozt Prepayment, IRS is concerned that limited partners have too many options on which year to take the _
" deduction for-their, investment in RDLPs.-The service is reportedly considering a 6-month delay require-~
ment on taking a Iump sum deductron The issue.was also part of the tax bill approved in conference and

voted on by Congress Jast week, with the House ehrmnatmg prepayments but the Senate proposrng con-;
trols on all.but. farm syndmates._-,z . .
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OMB HAS BECEDED NOT.TO MAKE ANY POLICY CALLS IN A KEY STUDY OF TH E USE OF OFF SETS
in military and other international trade-deals, accordmg to informed Administration SOUICES, CVeN oo
though the study is expeeted to form the basis for.a major congressrorra] push to control the pracnce of
offscts in the next congressronal session. The Office of Management & Budget got the lead on developmg
the study as part ‘'of & House-Senate compromtse on offsets contained in the Defense Production Act
Amendments of 1984 The practice of offsets -~ where foreign purchasers of U.S. goods require com-" 300
panies to give up technology or 1o make investments in the country as a condition of the sale — has in-
-.creased in controversy over the last year. U.S. offrcrals and congressmen are becommg 1nereasmgly mchn-
ed to raise the i issue as an mternatronal probiem with U.S. trading partners. . e AT e ey ™
Adrmmstratton sources say OMB has tentatweiy decrded to include in tts report four chapters whrch
wﬂl examine the impacts of offsets on defense prepdredness industrial competrtton emp}oyment and i 1n-
ternational trade. In its first meeting with top . Admmrstrat:on officials last month, OMB also demded to in-
clude three sections whtch will provrde a genera] data base ¢n offsets, a summary of offset agreements
_contamed in multmatronal and bllateral treaties and a comptlatron of a]l ~offset arrangements contamed m
government memorandums of understandmg. ‘—.: e - v ol e Laindt
: The report,, whnch is. to be subrmtted to the Cong,ress th1s September wrll lack any pohcy prescrip- o
L o tions o1 Sper:tfic recommendatrons, sources say. But there is a possibility that the Administration may ex- -
press generat Vtcws on the subject at the time the report is sent to the Congress. OMB is leading an in-
: teragency working group on'the issue, which'includes Treasury, U.S. Trade Representative, Defense, BAERE
Labor,. State, Commerce and the Federal Emergency Management Agency. The working group will.not be
the. major policy body on the i issue, OMB officials note, asserting that the Treasury-led Senior Interagency
Group on International Economic Pohcy will likely be the **driving force" behind any effort to negotlate
multilateral reductions in, the use of offsets et e e e e 2
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LACK OF GSP STATUS FOR WwO0OD IMPORTS FROM TAIWAN AND YUGOSLAViA HASN’T CUT SALES
in the U.S. market, the International Trade Commission said in an analysis released late last month, ITC.
pointed out that Taiwan lost Generalized System of Preferences status for furniture of wood other than
chairs in 1980 and that Yugoslavia lost GSP _eligibility for nonfolding chairs of teak in 1983. But the loss
of GSP status appears to have had no impact on the level of imports from these two countries. ITC's
report, Competitive Assessment of the U.S, Wood and Upholstered Household Furniture Industry, found
that U.S. imports of these products increased by 154% during 1979-83, rising from a value of - s
$3l2—rmllron to S?95-mrlhon Based on the ratro of 1mports to consumptton for wood and upholstered .
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Although Administration estimates cost at $8-billion
DRAFT OTA REPORT SAYS NASA SPACE STATION COULD COST $60-BILLION

The Office of Technology & Assessment (OTA), a congressional research arm, has prepared a draft
report assessing the Reagan Administration’s proposal for a space station which estimates the
project may cost as much as $60-billion over a 25-year period — refuting an estimate by the National
Aeronautics & Space Administration (NASA) which claims the intitial project can be completed for
$8-billion over a five-year period. Moreover, sources say the report concludes the U.S. could save about
$25-billion if the space station was built with the cooperation of other nations in an international joint
venture. It also suggests, sources say, NASA’s space station proposal is nothing more than a *“‘grandiose”
project whose primary purpose is to provide a justification for continuing its $7.5-billion yearly budget.
OTA’s draft finding comes at a time when the White House is completing its review of a broad iniiiativc
to promote industry involvement in space commercialization.

Sources say OTA'’s initial conclusions have evoked hostility among some membcrs of the House
. - . fcontinued on page 8)

- CANAD!ANS TO ASK EPA TO REDRAFI' RULES IBANNiNG ASBESTOS IN SIX PRODUCTS

The Canadian government is expected to mformally ask the Envrronmental Protection Agency (EPA) ~
this weck to consider redrafting regulations which would ban the carcinogen asbestos in §ix commercial -
products — rules that currently are under “‘extended review'’ at the Office of Management & Budget,
which in earlier meetings with EPA suggested that asbestos should be regulated by the Occupalional Safe-
ty & Health- Administration (OSHA} One Administration source says the EPA asbestos rule is a “‘serious.
) matter that will be thoroughly reviewed by OMB.” . : _
Sources say the Canadian government will ask EPA to changc its draft rule — wh:ch thcy say pro-
poses to ban asbestos in roofing and flooring felt, vinyl asbestos tile, asbestos cement pipe, asbestos _
paper, and asbestos shectmg — to provide for ‘“‘controlled use limits’* of the carcinogen. Reportedly, the
Canadian governmcnt aIso is concerned that EPA’S proposed ban will adversely harm the Canadian.
B - . ; . e ) (con!mued on page 7)
60 Senate cosponsors challenge Metzenbaum s hold as . B :

ADMINISTRATION PRESSES BAKER FOR SENATE VOTE ON JOINT R&D BlLL

. Secretary of Commerce Malcolm Baldnge this month telcphoned Senate Majority Leader Howard
}C . Baker (R-TN) to press for action on legislation unanimously (417-0) passed by the House in May fo grant
joint research and developmem ventures qualified immunity from federal antitrust Jaws. Senator Howard
Metzenbaum (D-OH) has so far blocked a Senate vote on the bill by threatening to filibuster the -
measure, and with less than 20 legislative days left in this Congress Baker is said to be relunctant *to call
his bluff.”” Baldrige is not alone in calling for'a vote on the bill (S. 1841) which is expected to pass the "
Senate with only Metzenbaum casting a dissenting vote. Sources say a bipartisan contingent of prominent
sepators and industry officials led by Judiciary Committee Chairman Strom Thurmond (R-SC) and John. -~ ~ .-
Young, chairman of the President’s Commission on Industrial Competitiveness, are also lobbying Baker .. - -
for acuon Reportedly, Baker has reframed from movmg ‘the bl“ under Metzenbaum s filibuster threat - ' "

(conrmued on page /N

To speed commencrahzatton _— o — SR o S B o
WHITE HOUSE PLANNING UN]QUE JOINT REG APPROVAL PLAN FOR B]OTECHNOLOGY

A White House working group on blotechnology is preparing to propose an unusval dual regulatory S
approval program for overseeing the development of the infant industry as an alternative to vesting . _3.__""- "‘7 st S
biotechnology regulation in one agency,’ accordmg to informed Administration sources. The move is part | e
of an effort to remove commercial barriers to development of biotechnology as an export rndustry, these - x
) sources say, while meeting all environmental, health and safety precautions.: . - : T_ s e
**We are looking for a pract:eal concrete mechamsm through which U.S. brotechnology F rms may : .,: i
interface effectively with the government,” said a source at the Ofﬁce of Science & Technology Policy -
(OSTP) The off‘ce chairs the workmg group on bxotechnology of the Cabmet Councxl on Natural -
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market although they could niot ™ estlmate how much the ban would cost industry.™

-

RALDRIGE ASKS BAKER FOR FLOOR VOTE ON.R&D TAX CREDIT . . . begins page 1

because there are less than 20 legislative days left in this Congress.

The bill’s chief sponsor, Senate Judiciary Committee Chairman Strom Thurmond (R-NC}), recently
garnered over 57 cosponsors for the bill, strongly supported and authored by the Reagan Administration,
which sources say is interided to send a clear signal to Metzenbaum to withdraw his filibuster threat.

Sources say the Senate is-also considering whether to invoke an unusual parliamentary procedure — a
““cloture’” vote — in which 60 Senators agree to limit an extended floor debate “‘if it comes to that,”
cording to one key congressional source. Admmlstrauon officials indicated last week they felt Baker
would move the bill to the floor *“with or without a compromise from Metzenbaum."’

The Administration submitted the legislation to Congress as a means of encouragmg U.S. companies
to engage in joint r&d and enhance their mternatronal competitiveness. The legislation has been 4 top
priority for the Reagan Administration and is considered to be one of the most widely supported bills in
this Congress. The House passed a similar bill, H R. 5041, sponsored 'oy House Judiciary Committee
Chairman Peter Rodino (D-NJ), by a unanimous vote of 417-0 the same week (May 1} the Senate

* Judiciary Committee reported Thurmond’s bill out. =
' The Senate and House bills, whilé not identical, are’ very stmtlar in that both 1 e\clude activities
such as production, marketing, llcensmg and collaboration on pricing from antitrust immunity; 2.
eliminate Yability for treble damages in anutrust cases only for those joint r&d ventures that comply with
“negative disclosure’’’ — which requlres the Dept. of Justice to be notified of planned ventures; and 3.
apply the “‘rule of reason” analysis in reviewing Jomt r&d cases which allows the Justice Dept. to welgh
the anticompetitive effects of joint r&d ventures against their pro- competmve effects. - - 7. E
. The pending legislation differs in the House' and Senate in one key area which has fo do with how
courts award attorney fees. Current antitrust law provides the court may award attorney fees to a prevail- -~
. ing plaintiff but not to a prevailing defendant The House-passed measure allows the court to award at-
torney fees to “‘a prevarlmg litigant™’ whtle the Senate bill does not change current law on this question.
Proponents of the House attorney fee provrsron argue it is simply “‘equitable treatment’” but opponents ‘
say it will discourage, if not ellmmate many antitrust suits. Current law provides that if a non-
profit organization (plamttff) sues a major corporatton for antrtrust vrolatlon and wins, it may recover at-
. torney fees; however, if the corporation wins it may not collect fees because it lS the defendant in the .
case. TR PR ‘.:.’.-:...-":_ e R ] LA . :

Metzenbaum belteves the Senate bill' “properly omtts any provxsron awardmg attorneys fees 1o .
prevailing defendants. However in reducmg mcentlves for pnvate ‘antitrust enforcement by ehmtnatmg ‘ ]
treble damages, the bill as reported goes ‘100, far. .\>* Senate sponsors of the bill had hoped to reacha™ . = -
compromise with Metzenbaum but sources close to the negottatlons ‘oegun in May say efforts broke down

_ this month when it becamé’ clear that “nelther srde was w1llmg to give.””’ Metzenbaum reportedly offered
- several alternatlve approaches to the bill’s treatment of damages, mcludmg ‘1. double the damages in an—
titrust cases (rather than limit them to smgle damages as the legtslatton does), 2, provide that liability to .
‘damages be limited to smgle damages for those joint r&d ventures that were lawful when they were form- L.
ed but later became anttcompettttve, and 3. limit Itabrhty to smgle damages when plamttffs brmg ant:trust e ey
' smts after a Jomt r&d venture "has become successful F L T

"domest:c asbestos rnmmg industry, whlch now.exports about 33% of 1ts asbestos to the U. S

_' : Sources say Canadtan research on asbestos—contammg products ‘has yielded inconclusive data on - e

_ :'whether exposure 1o the products is harmful. The Canadtans are also reportedly concerned that EPA i is » SR
propostng ‘thé ban wrthout consrdenng possrb]e substrtutes Addlttonally, the Canadtans are concerned P

R S

L rulemakmg it wrll pmpose in November Industry sources say EPA’s more Itm:ted ban of the substance m
. six products wrll cost ““in the ‘otlhons“ ‘because there 'S currently 600 000 mtles of asbestos contatmng

o Commerce Dept. sources say the proposed EPA ban is lrkely to dtstort the Us,
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- computer scientists are more aware of

 the potential of the present systéms and
are willing t0 put more effort into using

them, while pure scientists, for whom'

the computer is another tool, have a
lower level of pain. If this is the case, it
may be only a matter of time before
. everybody operates in"the same mode.
However, one can make the following
observation: scientists, either in the lab-

“oratory "or in ‘computing, have shown

that they w1ll puish their systems or tools
to the limit in order to get to the results.
"~ In computing they are willing to learn to
program in machine language if that
gives the performance they need for a
'-spec:lﬁc problem We ‘are now seeing
- physicists developing and building their
own special-purpose  calculating “ma-
chines at a great cost in time and effort;

In the laboratory it is common for scien-

tists to take commercial instruments
apart and rebuild thém to improve per-

formance again at a great cost in’ t1me
and effort.

In our laboratories, pure and applied

scientists have access to the same facili-

" ties, b_u't:their patterns of::collaboration

are very different. It may well be that we

are dealing here with subtle but strong.

cultural factors. It is easy to develop

theories of why this is so, but it is-
difficult to decide one way or the other.
This is a fascinating and important sub- -

ject but more work, -and perhaps more
experience, is required to understand the

" reasons. Similar questions arise in con-

nection - with -other fields ‘that -have

~proved intractable. For example, - will

education; that crude process inthe
classroom that has withstood every tech-
nical assault for the past 2000 or 3000

years, finally crumble before the impact

of electronic progress? Some people
think “so ‘and have’ projected. that " the
interaction of computers with instruction

Protectlon of Plant Varletles and
Parts as Intellectual Property

‘Thé coming ‘of age of the biological -

sciences has raised new questions about
the protection of technology under the

property, as opposed to tangible proper-
ty such as real estate or personal proper-
ty, includes subject matter that is pro-
tected by patents, trademarks, copy-
rights, trade secrets, and more recently,
patent-like plant variety protection for
varieties reproduced by seed. The pro-
tection of intellectual property is not a

-mew concept since its availability can be - _
traced b'acl_c __tq'Gr_eec'e as early as 200
B.C. {I). However, because the rewards .

for intellectual property have been high,

the requirements for obtaining it have -

also been quite high. It is the question of
what must be given in exchange for
patent protection, together ~with the
question of what scope should be given

to such protection, that creates many"

problems in patent law. Nowhere:is this
more evident than in the protection of
plant varieties and their parts..
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_The importance of protecting plant va-
rieties is evidenced by the number of

- countries that have passed plant breed- -
intellectual property laws. Intellectual

ers’ rights legislation and by the forma-

_-tion of the International Union for the

Protection of Plant Varieties (UPOV)
(2).. UPOV administers the treaty that,
among other things, requires member
states to provide the same rights to plant

~breeders of other member states as it

provides its own nationals.

Protectmg Intellectual Property -

Intellectual property is protected in

'two primary ways. The first is by statu--
tory grants such as padtents, trademarks, -
_ and copyrights. The second is by main-

taining the subject matter a trade secret.
Unlike patents, trademarks, and copy-
rights, which are mandated by federal
statutory law, trade secret Tights arise

primarily from state court decisions or -
:laws

" others.,

will do it, but still we do not know, Wil
the availability of terminals in the home,
the ability to program at home, and the
ability to mteract with others over wires, -
‘'over glass, or possibly through satellites
fundamentally change the working pat-
terns of people? That is certainly possi-

_ ble, and again we do not know. Our

inability to understand and predict the
qualitative effects of computer technolo-
gy is great. But even the straight-line
projection, from what we have experi- .
enced to what we can reasonably expect
to be the impact on sc1ence, is lmpres-
sive.
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Trademarks are used to dlstmgulsh X
one’s goods from those manufactured by
They mdaca_te the. source” of
goods. The mark can be a word, symbol,

.name, device, or combination thereof..

Examples include the Xerox, Coca-Cola

and Kodak brands. .
Copyrights protect the. manner .of

expression but not the ideas embodied in

. the . expression. Examples are books,

music, operas, maps, A copynght can
only prevent others from copymg ‘the
mode of expression. Independent cre--
ation'is not an mfnngement of the copy- '
right. .
© Utility (general) patents exclude oth-
ers from making, using, or selling the
invention and actually protect the em-
bodied idea. They do not necessarily
mean that the patentee can use his inven- -
tion because it could be dominated by
another. patent. To be patentable the
invention must be ‘useful, novel, and
unobvious (unebviousness requires - a
step that is not merely a technique within

.the scope of a person with ordmary skills
" in the art).

Plant patents prowde protecuon for
plant. varlenes that are reprodUCed asex-

- ually (by. buddmg, grafting,. tissue cul- .

ture, and so on). Uncultivated and tuber-
propagated plants (such as Irish potatoes

and: Jerusalem artlchokes) are excluded )
_from protection.

Plant variety protectmn prov1des pat—

ent-like protection for plant varieties re-

Sidney B. Wllllams, Ir is ‘associate patent coun-
sel and manager, domestic pateints, The: Up_]ohn
Company. Kalamazoo, Michigan 49001. ]
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produced by seed. Fungi, bacteria, and

first-generation hybrids are excluded -
_ varieties that are reproduced by seed are

from protection.

" Trade secret law protects against un-

authorized appropriation or disclosure of
_the proprietary information.

The systems for granting intelléctual
property rights vary. The two broad
classes are registration ‘and examination
‘systems. Protection under a registration

" system is easier to obtain because usual-
ly the only requirement is that of either

“novelty or originality,” Novelty requires’

‘that the subjett matter be different from
_existing subject matter that is known.
The extent of the difference is irrelevant,
‘Originality means that the applicant cre-
ated the subject matter. In other words,
the subject ‘matter was not copied. Ex-
amples of registration systems are the
U.S. copyright, trademark, and plant
variety protection schemes.

Protection under an examination sys-
tem is more difficult-to obtain because
there is generally & requirement for un-
obviousness oran ‘‘inventive step’’ as it
‘is referred to in some -foreign patent

~laws. Uncbviousness requires a step or
result that is beyond that expected of a
‘person with ordinary skills and knowl-
edge in the field of the invention for
" which protection is being sought. Exam-
ples of examination systems are the pat-
ent systéms of the United States, United
‘Kingdom, Federal Republic of Germany,
‘the Netherlands, and Japan. Patents ob-
tained under examination systems gener-
ally provide a broader range of protec-
tion than those obtamed under reglstra~
tion systems.

- The claims of an invention define what
is protected. The claims can be analo-

"gized to a real estate deed. Instead of
using distances and landmarks the claimis
contain works that outline the bound-
aries of the inventionclaimed. For exam-
ple, Fig. | shows the boundaries of a
claim to'a group of chemical compounds.
The boundaries surround any use of the
“compounds ‘and any. method of making
them,  Therefore, if someone else either

‘discovers a new use of the compounds or

" a new method of making them, he will

have t cross the boundary to compound -

"A to practice! the new use or method.
Crossing the boindary without the own-
- er's permission is a trespass or, in intel-
lectual property terms, an infringement.

- Protecting Plant
Varletles and Thelr Parts

Plam‘ varieties. It is established that
piant varieties that are reproduced asex-

ually can be protected under the Plant

“§JULY 1984 - -

Patent Law, the Townsénd-Purnell Act
of 1930 (3). It is also clear that plant

protectable under the Plant Variety Pro-
tection Act of 1970 (4). It is not so clear;
however, whether asexually or sexually
reproducible plant varieties can be pro-
tected under-the general patent statute.
Even though patents issued under the
general patent law (5) have covered ma-

‘terial containing living matter, the gener-.

al patent law has most often been applied

‘procedure used to interpret laws. One of

its objectives is to determine which law
among several laws dealing with the
same subject matter is applicable when
the faws conflict. Although such an anal-
ysis is beyond the scope of this article

' (7), it is clear that some thought will have

to be given to whether or not there

~should be different treatment of food

crop varieties as opposed to nonfood
crop plant varieties, For example, the

-Plant Vanety Protection Act contams

Summary In view of 1he Supreme Court dec:s:on in Chakrabarty V. D:amond
Commissioner of Patents and Trademarks, it is possﬂ:te that ptant varieties can be
protected under three different U.S. statutes: the Plant Variety Protection Act, the
Plant Patent Law, and the General Patent Law. The Plant Variety Protection ‘Act
protects varigties that are reproduced by seed, whereas the Plant Patent Law protects
varieties reproduced asexually. Varieties, irrespective of how they are reproduced,
could be patentable under the General Patent Statute. It is not clear whether parts of
plants can be protected by grants under the Plant Patent Law or Plant Variety
Protection Act and it is possible that they will be best protected under the General

‘Patent Statute and by maintaining them as trade secrets. Only time will show whether:

the existing statutes are sufficient to provide both guidance and adequate protection
or whether changes in the Iaw w;II be requ&red )

to inanimate subject matter. As a matter

of fact, a great body of technology in
which living material was utilized to pro-

duce chemicals provided the fertilizer for

.the production of steroids and antlblot-
ics. However, a great deal of controver- .

s'y arose ‘when attempts were made to
claim living organisms per se¢. Part of this
controversy culminated in the case of
Chakrabarty v. Diamond, Commissioner
of Patents and Trademarks (6}, in which
the U.S. Supreme Court held that the
fact that the claimed invention encom-

“passed- living matter did not preclude

general patent protection, Specifically
the Couit held that the important fact in
determining whether or not subject mat-

ter is patentable subject matter is wheth-

er or'not there has been human interven-
tion.” Chakrabarty involved claims to
certain human-modified microorganisms
that were capable of “eating” oil. The
case did not change the criteria of patent-

_ability (usefulness, novelty, and unob-
-viousness). The Court specifically ruled

on what was patentable subject matter.
In other words, before the criteria of
usefulness, novelty, and unobviousness
can be applied to an invention it must
first meet the criteria of being patentable

subject matter.

_ Answering the question-of whether the _
:general patent statute can be used to
- - protect plant varieties that are also pro-
-tectable under the Plant Patent Law or

the Plant Variety Protection Act requires
a considerable amount of statutory con-

_struction. Statutory conmstruction. is a

express provisions for research-(experi-
mental use) and crop exemptions,
whereas the gene'ral patent statute con-
tains no ‘such provision. ‘Since the Plant -
Variety Protection Act was an attempt to
correct the inequity of there being no
patent-like protéction for  seed-répro-
duced plant varieties and since many of
the varieties reproduced by seed are-
food crops, did Congress, by prowdmg
expressly for a research and crop exemp-

. tion, articulate a different policy for food

crop varieties than other plant varieties?
_ Plant parts. Plant patent and plant
variety protection laws provide for the
protection of plant varieties, that is,

‘whole plants. But how do we protect

their parts? This question has to be ana-
lvzed from two perspectives. First, if
protection of the whole plant is obtained,
are parts of the plant also protected?
Second, is it possible to protect parts of
plants without protectmg the ‘whole
plant?

The question of whether protection of

-plant parts is obtained when a ‘plant
patent is granted has received some at-

tention, especially in the area of cut
flowers. The problem with cut flowers is

:that a plant can be purchased in the

United Statés and taken to a country
where there is no plant variety protec-
tion; the variety is then reproduced and
the flowers are cut and imported back
into the United States. The question here
is whether-it is an infringement of the
plant patent to so seli the import under
section 337a. One view is that a plant
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ute, it is probable that the disclosure

requirements can be met by depositing

seeds or other reproductwe matenal for_ '

those varieties.
The Plant Var:ety Protection Act. Tt is

- already.a requ1rement of the Plant Varie-~
ty Protection Act that a sample consist--

ing of 2500 seeds of the variety to be
protected be deposited at the Mational

Seed Laboratory at Fort Collins, Colo-

rado. However, many questions: linger
with respect to depositing microorga-
nisms or seeds. If the seed or microor-
ganism mutates, are the _requiréments of
‘reproducibility met? Is the mutant itself

protected? Does the ¢laimed process in-

clude use of the rnutant"

To be protectable under the Plait Va- -

riety Protection Act a variety must be
novel (13) and the right to the variety
must not be precluded by the activities
set forth in the section that defines the
right to plant variety protection (I4). A
variety is novel under the Act if it is

distinet, uniform, and stable. If a variety -

differs from all prior art varieties by one
or more morphelogical, physiological, or

other characteristic then it  meets the

criterion of distinctness (/5). The degree
to which a characteristic must differ to
be distinct has not been addressed by
either the Plant Variéty Protection Office

(PVPO) orthe courts. This question has

been raised by the International Union
for the Protection of New Varletles of
Plants (UPOV) under the categonzatlcm
of minimum distance.

A variety is uniform if its characteris-
tics can be described and predicted and if
they are commercially acceptable (16).
In the case of In re Waller (17), PVPO
had to consider an application in which
the question of uniformity was involved.
In reversing a denial of protection on the
grounds of lack of uniformity, the secre-
 tary of agnculture held that PVPO could
not deny protection for a dahlia solely on
the ground that it did not have a uniform
flower color “'if the variations in flower
color. are ‘describable, predictable and
commercially acceptable’ (17, p. 7).

The requirements of stability (18). are :

met if the variety’s main and distinctive
it is reprod_uce_d by seed. Wh_lle the de_ﬁ-
nition of stability has not been specifical-
ly addressed by either PVPO or the
courts, it has been addressed implicitly
by PVPO because the denial of the appli-
cation by PVPO in the Waller cases was
on the ground that it did not meet the
requirement of umfonmty and stability
16).
 Difference berween food and nonfood
crops: Both the Plant Patent Law and the

6 JULY 1984

.containing compound A include combination -

~mental” on the grounds that they are
considered to cause so little damage to

Method of
usling "
compound A

Compaositions
containing
compound A

‘| Process for
making
| compound A

New form Process for manufacturing
o of wherein compound A
compound A s used

Claim to compound A

Generig claim éovering compounds A to Z

Fig. 1 Boundaﬁes ofaclaimtoa hypétheticall
group, of chemical compounds. Compositions

products having more than one ingredient.

Plant Variety Protection Act provide
protection for food and nonfood crops.
However, except for fruits and nuts,
most nonfood crops have been protected
under the Plant Patent Law; whereas
most food crops have been protected
under the Plant Variety Protection Act.’
This is probably more historical than by~
design. The fliower nursery ‘industry,
whose prifmary concern is with ornamen-:
tal ‘'varieties, was a strong proponent of
the Plant ‘Patent Law, wheréas pass'age
of the Plant Variéty Protection Act was:
strongly supported by the seed industry.
As pointed out above, when the Plant'

Patent Law was enacted it was felt that

the only way to reproduce varieties true
to form was by aséxual reproducuon
Most ornamental plants (rosés, chrysan-
themums, and s6 forth) are reproduced:
asexually. They form the bulk ‘of those
plants covered by plant patents. Since
most food crops are reproduced by seed,

_ they cannot be protected by plant pat-

ents unless they are subsequently tepro-'

_duced asexually. Because the technolo- .

gy has not yet developed to the point that
most- seed-produced crops can be pro-
duced more efficiently by asexual répro-

_duction; food crops will probably contin-

ue to be protected under the Plant Varie-

'ty Protection Act except ‘when it'is ad-

vantageous to attempt to do so under the
general patent ‘statute, :
Protection of plant varicties under the -
general patent statute ‘will raise some:
question$. One of the first is the question
of experimental (résearch) use. Under
the- general patent statuie there is no
express provision for experimental use.’
However, a very narrow exception has
evolved from case faw. This exception.
excuses what would normatly be consid-
ered infringing acts on the grounds that
the acts were committed to satisfy scién-
tific or philosophical curiosity. Acts
have also been excused as being experi-

the ownéer of the patent as to be meaning-
less. The Plant Variety ‘Protection Act
provides an ‘express provision for a ‘‘re-
search’use’’ exception to infringement
(19). Therefore, conflict could arise if a
general patentee would attempt to pre-

" vent others from conducting research
“experiments with a protected variety. A

question giving rise to the conflict is

_whether Congress expressed a public
" policy against suing researchers for in-

- fringement under the Plant Variety Pro-
“tection Act’ that would override any
_rights under the general patent statute,

Another exemption that could. create

- problems for the'general patentee is the
“Farmers’ Crop Exemption (20). This ex-

emption gives a farmer who purchases a
protected variety the right to use the
variety to reproduce seed for production -
or use on his farm or to sell seed repro- .
duced from the purchased seed. The

: right of a farmer to.do this would appear

to conflict with the provision under the
General Patent Law under which the

" purchaser of a patented item can repair it
~ but cannot reconstruct it. Also, at least

one court has held that the Farmers"
Crop Exemption does not entitle a farm-
er to promote or advertise the protected
variety for sale (21).

Another difference between the Gen—
eral Patent-Law and the Plant Variety
Protection Act is that the former pro--
vides for compuisory licenses.and the
latter ‘does not. Under the compulsory
license provision the secretary of agri-
culture ‘can permit othérs to produce a
protected variety if he finds that to do so
will be in the national interest. This
difference, however, may:be one of form
rather than- substance -since the U.S.
government (or a court when there has
been an antitrust violation) can, under its

- powers ‘of eminent domain, authorize

others to use the patentee’s invention. -
The patentee theén has a remedy against
the government in the U.S. Court of
Claims (22).

Breadth of Protection

Two of the most interesting questions
concerning the protection of plant varie-
ties aré (i) how different will the new
variety have to be from the closest old
variety in the priorart-to obtain protec-
tion ‘and (ii) how ‘different will a variety
have to be from a protected variety with- -
out infringing that variety?’ '

The Plant Variety Protection Act.
Many people in the seed industry con-

“tend that once a difference has been

identified between a new variety and
' 21




sought to be patented and the pnor art are such
that the subject matter as a whole would have
been obvious at the time the invention was made
to a person having ordinary skill in the art to

which said subject matter pertains. Patentabrhty )

shall not be negatived by the mannet in wlruch
the invention was ntade.”
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A Deep 6- Centlmeter |
Radlo Source Survey_"

E. B. Fomalont, K. L. Kellermann

The shortest wavelength at which ex-
tensive radio source surveys have been
made is 6 cm. At this wavelength Sur-
veys by the National Radio Astronomy
Observatory (NRAO) and Max-Planck-
Institut (MPI) have covered most of the

“northern sky down to a lmntmg flux
density of 600 mlllljanskys {mJy), while
the various Parkes surveys provide ¢com-
plete samples of sources down to 1 Jy
(1). Over limited regions of the sky other

single-dish surveys made at NRAO and

MPI are complete to 35 mJy (2), 20 mJy
(33, 15 mJy (4), and 14 mJy ). Synthesrs
" surveys covering even smaller regions

have reached levels of 4.5 mly at Wes-
terbork (6) and 0.5 mly at the Very

Latge Array (VLA) (7). We have used
the VLA to extend the surveys to
sources that are as faint as 60 nJy at 6
cm, or about 100 times weaker than

Tevels reached with other instruments at -

any wavelength. Source catalogs con?
structed from these surveys provide the

basis for further studies. in the radio

region and in other parts of the spec-
trum.: Further investigation is in progress
on the nature of these weak radio

sources, their spatial distribution and

" luminosity functien, and how these prop-
ertles change with cosmologlcal epoch..
" Counts of radio sources made at centi-

J. V.'Wall, D. Weistrop

,meter wavelengths are of par’ucular in-
terest since, for the stronger sources

selected at this wavelength, flat-spec-
trum compact sources and steep-spéc-

‘trum extended sources (which dominate

21, Delta and Pine Land Co: v. Peoples Gin Co; W

694 Fed. Rep 2nd ser. (Fifth
1983).

ircuit Court,

22 28 [).5. Codé, sect. 1498

23, U.S. House of Representatlves, House Rep,
© No. 1129 (T1st Congress, Second Session, [0
- April 1930; U.S. -Senate, Senate Rep. No. 315
(71st Congress Second Sesston. 3 April 1930).

24 Graver Tank & Mfg. Ca. v. Linde Air Products

Co.,
- 1950).

339 UL.S, Rep. 605 (U.S. Supreme Court,

25, Ex parte Jackson, 217 U.5. Pat. Q. 204 (Patent

and Trademark Office Board of Appeals, 1982).
26, Regnum Veg 22, 30(!961)

" sources (5, 8, 9). However, the extended
- Euclidean plateau at 6 cm differs dramat-

~ically from the long wavelength count,
- which is charactenzed by a steep rise for

strong sources {the bnghtest 1000 or so)
foilowed by a rapid decrease in the den-

. sity of the weaker sources.

In this article we report on observa-

tions of very weak radio sources at 6 cm, -
“and we discuss the angular size, spectra,
"and optical 1dent1ﬁcat|on of these weak
_sources.

_Observations and l{éductions

In order to investigate the number
density of very faint radio sources, we
have mapped a small area of sky, using

the VLA to detect all sources with a flux

" Abstract. The Very Laige Array has been used to survey a small région of sky at a
wavelength of 6 centimeters down to a completeness level of 60 microjanskys—about
100 times weaker than the faintest radio sources that have been detected with other
instruments. The observed source count at flux densities below 100 millijanskys
converges in a manner similar to the lower frequency counts, although there is some
evidence for an excess of sources weaker than 100 micrcjanskys The sources m the

_survey are preferentially zdennﬁea‘ mrh faint galaxies.

the long-wavelength counts) are present
in roughly equal numbers (5, 8-10). Pre-
vious surveys made at 6 cm for relatively
bright sources show that for § > 100

mly (approximately the 20,000 brightest -
sources in the sky) the counts are closely
represented by the ‘‘Euclidean’’ law

| molS) = 90 5723 0
where no(S) is the rlomber'of sources

* with flux density S per unit flux density
.interval.-

Between 10 and 100 mly’ the 6-cm

' counts_begm to decr_ease in a manner

qualitatively similar to the long-wave-

"l_ength"counts of - the  steep-spectrum
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density greater than 60 pJy. These new
observations include the weakest radio

. sources yet cataloged and reach a source

density of 6 x 10° sources per steradian.
information concerning
this sample of sources was obtained

‘through (i) VLA observations at 20 cm to

determine the spectral index of the

. sources and (ii} optical observations with

the 4-m telescope at Kitt Peak National

"Observatory (KPNO) to aid in the identi-
- fication of the sources. '

The 6-cm observations were made in

~ the D configuration of the VLA to syn-

thesize a 700-m-diameter antenna on
a field centered at right ascension

(@) = 00"15™24* and declination (3) =

15°33'00" (epoch 1950.0). The resolution
is about {8 arc sec and no emission will
be missing for sources less than 120 arc
sec in size. The general area of the field

35 .
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_ - Experiments with free slectron lagsers are being conducted at Los Alamos. Thess

high-power lasers, which stientists Hiken to an extension of Microwave technology to the L('U
visible fight spectrum, are an essential part of research on the Strategic Defense Initiative, i/ v
A |
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PRIVATIZATION
PROTOTYPES

The National Laboratories

The Energy Department facliities are

]

~

key to natlonal defense. Can they also contribute
to U.S. competitiveness in w’orld_trade?

BY CLAUDE BARFIELD



0S ALAMOS, N.M.—Here on a

high, remote mesa of the Jemez

Mountains sits one of the most im-

portant resources the nation has in
its continuing struggle for security in the
nuclear age and for economic advantage in
world trade.

Today, as 40 years ago, the Los Alames
Naticnal Laboratory is at the frontier of nu-
clear weapons research. Then, it developed
and exploded the first atomic bomb. Now, it
is among the leading institutions contribut-
ing to development of President Reagan’s
Strategic Defense Initiative (SDD).

Less than two hours' drive away, at the
edge of the desert flats in Albuquerque, a
sister institution, Sandia National Labora-
tory, likewise i3 making important contribu-
tions to SDL

The two laboratories rank second and
third among this state’s employers, and the
10,000 scientists, engineers and technicians
in their work force give New Mexico one of
the highest per capita concentrations of
technically trained workers in the eountry
The Energy Department (DOE), which
owns both of the facilities, underwrites
nearly 20 percent of the state’s economy.

As important as they are to New Mexico,
Los Alamos and Sandia—and the seven
other multiprogram labs owned by DOE—
are even more critical to prospects for key
national policy priorities:
® Much of the nation's nuclear arsenal is
designed at Los Alamos and then engineered
into weapons at Sandia. On-going research
on nuclear technology is financed by DOE
but is also of critical interest to the Defense
Department.
® Both labs are centrally involved in re-
search and testing associated with verifica-
tion technologies that would come into play
if the United States and the Soviet Union
ratify a nuclear arms control agreement.
This aspect of their work is of interest to the
Arms Control and Disarmament Agency, the
Pentagon and others.
® Increasingly, Members of Congress and
other government leaders are calling upon
the labs to. play major roles in nurturing
technological innovation, which is among the
leading public missions of the National Sci-
ence Foundation and the Departments of
Energy and Commerce. The labs tried, with

Claude Barfield is director of science and lech-
nolagy policy studies at the American Enter-
prise Institule for Public Policy Research.

mixed resuits, to push civilian technology
forward during the energy crisis of the
1970s. Now they face demands for a broader
innovative role—although two-thirds or
more of their work is related to national se-
curity, and much of it is classified.

Thus the labs may be key players in two of
the nation’s most challenging dilemmas. As
Siegfried Hecker, diractor of Los Alamos,

said in an interview, “We face competition

on two broad fronts: from the Russians on
the military front, and from the Asians on
the civilian front. Both pose formidable tech-
nological challenges, and it would be foolish

- to keep them on separate tracks.” The DOE

labs, he argued, offer an opportunity to

.merge the two tracks within a single set of

institutions.

The hope that the labs could help enhance .

U.S. competitiveness in world trade was
succinctly expressed by Sen. Pete Domenidi,
R-N.M. The labs are “our greatest trade
secret,” he said recently.

As Congress and others focus more atten- '

tion on the labe’ capabilities, interest will

surely grow in their organizational struc-
ture. For government executives especially,
the unusual, quasi-public nature of the labs is
notable. From the beginning, the labs have
beemoperated by private sector contractors

"that are not bound by civil service rules or

pay scales, and thus they offer a long-run-
ning, if unintended, test of the privatization
principles espoused by conservatives in
Washington today.

As an example of the private sector’s abil-
ity to manage programs for the government,
the labs “have been a great success story,”

. says James Culpepper, DOE’s deputy assis-

tant secretary for military applications.
Other close observers also attribute the
labs’ successes to their structure—which is
known by the acronym GOCO, for ““govern-
ment-owned, contractor-operated.” And be-
lievers in: that structure argue that the
GOCOs should be used in programs aimed at
bolstering the nation’s techno%og:ca] capabil-
ities, .
‘“There are a lot of people running around
with ideas for new organizations to deal with

!
:
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Optical holographic filters, under development at Sandia's Livermore, Cailf,, facility, will
permit computers to recognize objects such as enemy missiles regardiess of their angie of view.
This computer -enhanced photo is a reconstruction of a drawing resembling a delta-wing aireraft.
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The worid’'s most powol paclo lectloutor, located in Sandia's Ibuquerquefacimy. is

used in efforts to produce a controiled fusion reaction. The 108-foot accelerator, first fired in 1985,
produces at least 100 trillion watts of electricity. Experiments to implode pea-sized fusion fuet

peilets should begin next year.

our competitiveness problem,” said George
Dacey, director of Sandia from 1981-86,in a
recent interview. “But they have an excel-
lent model right under their noses, with the
GOCOs, which have responded superbly to
technological challenges for 40 years. We
should use them, rather than spreading
money all over the place for untried orga-
nizations and ideas.”

A program President Reagan proposed
last January to establish new science and
technology centers based at universities
would not follow the GOCO model. How-
ever, DOE leaders do want the proposed
$4.4 billion superconducting supercollider to
be a GOCO project.

Organization and Structure

Los Alamos, Sandia and the Lawrence Liver-
more National Laboratory in Berkeley,
Calif., are labs with dual defense and civilian
missions. As such, they would be at the core
of any efforts to use the labs to promote the
simultaneous advance of defense and com-
petitive capabilities. Together with six other
DOE multiprogram labs whose research is

confined to civilian missions, they employ

more than 8,000 scientists and 7,500 engi-
neers and have operating budgets totaling
about 36 billion a year.

Organized during World War II, the labs

expanded beyond defense research after the
war, picking up responsibility for research
on civilian nuclear power and related radia-
tion and heaith effects. By the mid-1950s,
several of the labs boasted capabilities in
many disciplines, including physics, chemis-
try, biology and mathematics, as well as
wide-ranging engineering expertise on mak-
ing bombs from fission and fusion power,
Meanwhile, the national labs also gained
sway over the so-called “national trust’" mis-
sions in the physical sciences, including high-
energy physics and the radiobiological sci-
ences.

When the energy crisis hit in the mid-
1970s, the national labs, with mixed and
controversial results, devoted substantial re-
sources to basic and applied research and
development of alternative energy technol-
ogies.

The organizational structure of the DOE

national laboratories was born of Cold War .

exigencies and lack of governmental experi-
ence in managing large-scale scientific and
technotogical enterprises. So it was that
President Truman directed that a diverse
group of contractors be eniisted to run the
labs, including individuzal universities, uni-
versity consortia and industrial firms. Los
Alamos is operated by the University of Cali-
fornia (Berkeley); Sandia, by American Tele-

phone & Telegraph Co.; and Brookhaven

National Laberatory by Associated Universi-
ties Inc.

Contractors, particularly industrial firms,
were reluctant to take on the task. To allay
their fears of entrapment in government red
tape, the government gave them wide lati-
tude to operate independently and to achieve
a size commensurate with the challenge of

* their missions.

These concessions contributed much to
the labs’ subsequent success and high repu-
tation, say close observers. Herman Roser,
who has long been associated with the labs,
and who served as Assistant Secretary of
Energy for Defense Programs from 1981-
84, says: “Two big factors account for their
success, They have not had to operate under
the Civil Service system, which meant that
they could pay what the market dictated for
talent and not be bound by narrow GS rat-
ings or job descriptions. Second, they could
quickly put together multidiseiplinary teams
from their own ranks to attack science or

" technology probiems when they arose.”

That point was also made by Orval Jones,
Sandia’s executive vice president, during an
interview in Albuquerque. He added that an-
other key element is “the ability, because of
our size and diversity, to achieve a critical
interdisciplinary mass when we attack a
problem, to bring together different per-
spectives from electrical and mechanical en-

. gineers, high-energy physicists, chemists,

biologists and math whizzes. That interac-
tion, which we have honed to a fine degree
here, is almost unique for research organiza-
tions,” _ o

The nine DOE national fabs have staffs
ranging in size from 2,500 to 8,500, most
mixing a farge number of scientific and tech-
nical disciplines.

Pay can range far above federal salary
caps. Ranking managers and scientists at
Sandia earn $150,00¢0 or more.

Los Alamos and Sandla
Los Alamos and Sandia, each with payrolls
exceeding ‘8,000 people, offer interesting
case studies of the national labs' differing
capabilities and responses to today's defense
and competitiveness challenges. )

Los Alamos was founded in 1943, and its

- early history is indelibly identified with J.

Robert Oppenheimer and the program to de-
velop the world’s first nuclear weapon. To-
day its primary focus remains the science of
national security, with major programs in
advancing ' nuclear warheads, innovative
weapons design, verification and control
technology, nuclear material production,
strategic defense research and non-nuclear
munitions and weapons, Los Alamos also has
conducted extensive R&D programs in en-
ergy, including work on nuclear fusion and




advanced fission reactors, and geothermal
and solar energy.

‘The lab has also developed substantial an-
cillary expertise in material science, comput-
ers, and radiobiclogy; in September, it an-
nounced a breakthrough in computer
tracking of the evolution of the AIDS virus,

Los Alamos employs almost twice as
many scientists as engineers. At Sandia, on
the other hand, the ratio is reversed: about
one scientist for every two engineers. San-
dia’s defense role is largely confined to the
engineering and systems integration of nu-
clear weapons. The lab has also done exten-
sive wark in arms control verification and
advanced conventional weapons. Until 1973,
Sandia’s activities were 100 percent de-
fense-related, but since then it has expanded
into energy research and engineering in the
areas of combustion, solar and photovoltaics
research and fossil fuef extraction technol-
ogy.

The approaches taken by the two labs to
the defense and civilian innovation missions
vary principally because of differences in
their primary missions, in the pature of the
comtractors who run the enterprises, and in
- the technical backgrounds of their research

"~ gtaffs, '

“Los Alamos has always been dominated
by scientists, and its parent contractor is the
University of California,” says Antoinette
Joseph, director of field operations in DOE’s
Office of Energy Research. “Thus, to some
degree it resembles an academic campus,
with a preference for discussions of cutting-
edge science within a collegial, almost semi-
nar-like setting. Sandia's strength is in ap-
plied engineering and systems integration—
big projects with identifiable products and
resuits."”

She adds that the DOE contractors run-
ning the labs also impart *'a real difference in
leadership, At Sandia, the lab directors have
often come directly from, and then gone
back to, the AT&T corporate hierarchy.
The model is more results-oriented than Los
Alamos.”

Roser adds, “They’re more imaginative at {
Los Alamos, but they would chew on a prob- |

need stronger input from industry. At San-

lem forever if you'd let them. They really {’
dia, on the other hand, you can count on}

meeting deadlines even with the most comn- !

plex systems project.” The two are |
“suprisingly complementary” and a “true il

national asset,” he says. \

Managers' Goals, Incentives

Managers in the DOE laboratories occupy
an unusual position irt the 1.8, scientific and
technological workplace. Public funds sup-
port their research and a federal department
oversees their programs, vet they are not
part of the federal Civil Service and enjoy
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HAUCE HEEDY

“DOE protected [lab managers] for a long time

from a changing world here In Washlnjton, but

that Is no Iong'er possible. Everybody second-

guesses everybody else in Washlngfon these days.

Antoinette Joseph
Office of Energy Research, DOE

wide latitude in how they achieve their de-
fined goals.

The “enormous challenge of the work”
and the first-rate research tools at the labs
help attract an accomplished staff, says San-
dia’s Jones. Warren Miller, deputy director
for research at Los Alamos, observes that
scientists working at the labs “are much
more likely to keep up with, and be a part of,

. the cutting edge of their profession than

typical scientists working for the federal
government.” Dacey added that “‘Sandians
do not think of themselves as federal bureau-
crats. ‘Bureaucrat’ is a kind of pejorative

~ term out here.”

Ties between DOE and the labs, usually
harmomous in the past, have shown signs of
strain in recent years. In 1983, a prestigious
White House science panel headed by David
Packard, chairman of the board of Hewlett-
Packard Co., criticized the department for
“excessively detailed direction of laboratory
R&D activities” and concluded that such
‘micromanagement’ has seriously impaired

R&D performance at the labs, The panel

blamed “lack of stability in DOE,” including
many personnel changes and shifting, unfo-

* cused missions, as causes of the depart-

ment’s deficient leadership.

While DOE has moved to remedy other
criticisms in the report, managers at Los
Alamos and Sandia don’t see much less

micromanagement fiow than m 1983. “if
anything, says Jones, "the sifuation has got-

" ten a little woi’s_e. It seems that every time
“"we turn arouna thets are new orders, regu-

ment is shared by Roser himself a former
DOE official_with_direct_laboratory over-
sight.

~Joseph, whose DOE office of energy re-

search is not itself the subject of major criti-
cism from the lab managers, defends the
overall record of the department, arguing
that there was a certain insularity and lack of
political reality in the managers' criticisms.
“DOE protected them for a long time from a
changing world here in Washington, but
that’s no longer possible,” she says. *‘Every-
body second guesses everybody else in
Washington these days. DOE-—and the
lahg—have to respond to investigations and
recomrmnendations from a much larger unj-
verse—from the DOE Inspector General,
from OMB, from GAQ, from OTA and from
heaven knows how many congressional staff
members. It's easy to blame the depart-
ment, and sometimes it may be at fault, but
often managers here are just reacting to de-
mands placed on them that rhey can't ignore
or finesse,”

. Natlonal Security:

Still Top Priority

Although leaders of the two labs want to
help meet the chaflenge of U.S, civilian com-
petitiveness, they say that national secusity
programs will remain their central priority.




Defense accounts for about 70 percent of
the work at Los Alamos and 80 percent at
Sandia. At Los Alamos, says Hecker, non-
defense work *“will augment rather 'Lhan bea
substitute for our defense mission."”

Lab officials anticipate that the compo—
sition of their defense work will change dur-
ing the next decade. Jones says that Sandia’s
planning is “increasingly taking into account
the likeithood of major arms control agree-
ments int the next few years. They will have
a real irpact on the size and contents of the
current U.S. nuclear stockpile. In addition,
we have the largest arms control verification

technology program in the nation, and under

the potential new agreements, that will as-
sume even greater importance.”

E. H. Beckner, vice president for defense
programs at Sandia, says the intermediate-
range nuclear miissile treaty under negotia-
tion between the United States and the So-
viet Union would likely produce increased
demand on lab resources in two areas: con-
ventional weapons and short-range tactical
nuclear weapons.

If an agreement is signed, he says, U.S.
allies, particularly West Germany, might

~wel] “demand a shoring up of weakened de-

fenses in Europe, to give them the ability to

withstand or turn back a Soviet invasion.
This will mean newer, faster, more accurate
tactical nuclear weapons not included in the
agreement, and more sophisticated, smarter
conventional weapons. For that, they would
turn to the labs.”

At the moment, the Iabs are centrally in-
volved in the Reagan Adminjstration’s most
important new defense program,*the muiti-

billion-dollar Strategic Defense Initiative, -

Lawrence Livermore, Los Alamos and San-
dia rank 4th, 8th and 14th among the top
SDI contractors in terms of dollars awarded
from 1983-87, according to a study released
by the Federation of American Scientists
this spring. Grouped together, they would
rank first; with contracts exceeding $1.2 bil-
lion during the period.

Roger Hagengruber, Sandia’s vice presi-
dent for exploratory systems development,
observed that the labs’ budgets “look high,
because so much of SDI is in a research
phase; once you get to testing and develop-
ment, our budgets will pale beside those of
the major defense contractors.” '

Dacey, who headed Sandia for the first
three years of SDI, says the lab had not

viewed the program as a source of additional

staff and had been careful to concentrate its
work “only in those areas where we had
unique experience and capability.” Los
Alamos took a similar view of its role in-the
SD1 program, says Peter Lyons, the lab's
deputy associate du'ector of defense re-
search programs.

Despite the caution, Hagengruber and

" others make it clear that the labs’ scientists

are excited by the formidable challenges
presented by SDI technologies. *“U.S.
strength has always depended on the vigor
of our R&D base,” Hagengruber says. “SDI
challenges us across a broad front of technol-
ogies, and while we cannot know the out-
come or resuits of our efforts in every area,
the payoff militarily and technoiogically for
the nation is bound to be large.” :
Los Alamnos, with $458 million in SDI con-
tracts in 1983-87, is conducting research on
directed energy weapons, electromagnetic

launchers (railguns), nuclear back-up options
in the event of Soviet abrogation of the ABM
treaty, and ways to make SDI systems less
vulnerable to countermeasures. Sandia, with
$217 ruillion in contracts, is working on vari-
ous systems-engineering, analysis and test-
ing projects.

The CompetHiveness Challenge
In Washington’s search for ways to make the
product of U.S. industry more commpetitive in
world trade, science and technology are at
the center of discussion. Proposals abound

connections.

ing for.

‘A Sale Of This Proportion
Is Going To Make Waves.

To get ahead these days you have to make the right

And now is the perfect opportumty Because US Sprint
is selling a nationwide 9,670 mile microwave communications
network that is both curreritly working and fully maintained.

It could be just the connection your company is look-

If you are interested in the entn-e network, or portions
of it, or in any component, give us a call at

1-800-548- 4825
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Top managers at the natienal laboratorles include (from feft to right): Siegitied Hecker,

director at Los Alamos; Orval Jones, executive vice president at Sandia; and Roger L. Hagengruber,
Sandia’s vice president for expicratory systems development,

for new programs and new institutional ar-
rangements (a Technology Department, for
exampie) to promote innovation.

After achieving large budget cuts for civil-
ian R&D programs, the White House in

1984 began a National Science Foundation
(NSF) program to create engineering re-
search centers linking industry and universi-
ties, There are now 11 centers, and the NSF
plans five or six mare in the next year.

In his State of the Union address last Janu-
ary, Reagan proposed further steps in the
interest of U.S. competitiveness: the estab-
lishment of a separate group of science and
technology centers that would link industry
with universities, but in this case would ex-
ploit research opportunities in key scientific
disciplines,

Top officials at the DOE laboratories,
along with a number of congressional lead-
ers, are convinced that the labs should play a
much more active role in fostering civilian
innovation, To this end, Sen. Domenici pro-
posed on June 9 that the pational labs be

assigned to lead consortia researching three
iterns: harnessing superconductivity, map-
ping the human genome, and forging ad-
vanced semiconductor manufacturing tech-
niques. .
R&D centers would be created at th
DOE labs, with increased authority to enter
cost-sharing research agreements with in-
dustry, grant exclusive patent rights where

appropriate and otherwise conclude a van-:

ety of licensing agreements with companies
in the private sector. In testimony before the
House Science and Technology Committes
on June 10, Los Alamos director Hecker
made a more specific and detailed proposal
on superconductors. He suggested that Con-
gress provide $5 million over five years to
establish six to eight research centers at the
labs to study superconductor technologies.
Culpepper indicated that the Administra-
tion would look skeptically on proposals to
give the labs such powers as the indepen-
dent right to grant patents, saying that
Washington would insist on a strong hand in

decisions related to national security issues,

NSF director Erich Bloch, though, has
said he thinks the DOE labe could have a roie
to play in the new R&D centers the Adminis-
tration is planning.

Earlier efforts to use the national labs to
speed civilian technogical advances have had
very mixed records, especially in the field of
energy.

The DOE's attempts to push solar, wind,
gecthermal and other energy technologies
to the point of commercial viability were dis-
appointing. The labs aren't equipped to read
market signals, observed Dacey. And at
DOE, Joseph predicted they would run into
the same problem in atternpts to move be-
yond defense research programs that “don’t
have to take into account costs and bottom-
line balance. sheets.”

Hecker recognizes the problem, but says
he believes that “the realization over the last
few years that we really are in a major com-
petitive struggle has changed the attitude of
both business and government toward each
other. Industry is much more receptive to
working with us, and the labs have made real
efforts to give thern meaningful access.”

By defining goals modestly, emphasizing
research, not product design, and targeting
work to the needs and structure of the tar-
get industry, the labs can contribute to com- ~
mercial innovation, he says. “‘We know that
when we move beyond our defense role, life
becomes more complex, and success is more
elusive and harder to define. But given the
magnitude of the challenge the United
States faces in global competition, we must
find better ways of utilizing the extraordi-
nary technical resources in the national lab-
oratories." -

*

newayinwhkﬂ:themﬁmalhﬁora—

tories could heip U.S. ndustry com-

pete in world trade would be to try harder
to transfer the results of government-
sponsored research to the private sector,

That, in fact, has been a goal Congress
-has pressed upon the laba for the past

seven years, in the knowledge that oniy 5
percent of the patents granted to the fed-

eral government are ever used by indus-

try. In contrast, 33 percent of private-
sectar patents are used by businesses,
" As a result of a 1980 law, Los Alamos
and Sandia National Laboratories each

have an Office of Research and Technol-
ogy Applications, with two full-time pro~
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fessionals working on technology transfer.
Congress also has made it easier for busi-
nesses, universities and others in the pri-
vate sector to secure rights to patents
developed under Energy Department con-
tracts.

Los Alamos and Sandia now regularly
inventory lab technologies to identify pro-
cesses and products of potential use to
private industry. For example, Los
Alamos identifed 190 materials technol-
ogies as having commercial value and held
a seminar to present them to 49 inter-
ested companies. The labs also bring uni-
versity scientists in on fellowships and
conduct extensive outreach with univer-

SPEEDING TECHNOLOGY TRANSFER

sity and corporate officials to encourage
technology transfer. The labs also encour-
age their staffs to help start new busi-
nesses using technologies developed
there.
Top managers at the labs argue that
more could be done to speed technology
transfer, They want the Energy Depart-
ment to delegate to the labs its authority
to grant exclusive patents to companies
and individual entrepreneurs and to
loosan some rules that prevent inventors \

——

on their staffs from pursuing commercial
opportunities. And they want to cut red
tape that now delays industry sponsorship |

of lab research. J




News and Comment -

At the Massachusetts General Hospi-
tal (MGH), Howard M. Goodman is set-
ting up a new Department of Molecular
Biology that will have a staff of 50 and
ample research facilities. Its senior sci-
entists will be recomrmended for faculty
appointments at the Harvard Medical

The Academic-Industrial Complex

A host of new agreements for industrial sponsorship
of academic research are the focus of a growing debate

throughout the United States particular-
ly those on the East and West coasts.
From the university’s point of view, the
special appeal of the burgeoning industri-
a] connection is quite simple—money.
Federal support of basic research has
been gradually declining for the past

i number of ethica

iop gmdeflnes that will |

The recent,growth of mdus al mvestment in academlc smence has rarsed a
T es appllcable to the formation. of unlversaty in-'
duotry relat:ons Throughou he Unlted States, universities are strugghng to de-
' collaboration to take place without seriously
compromlsmg trad:tlonal academlc '"alues -}]n a series of articles News and-

5

School,
but their sipport will come exclusively
from Hoechst AG, a German pharma-
ceutical firm. Hoechst has founded the
new department with a contractual guar-
antee of nearly $70 million over the next
10 years. That figure is a minimum; it
could well be supplemented #f Good-
man’s research team is productive in
ways that are valuable to the company.
B In exchange for the $70 million, MGH
g has agreed to grant Hoechst exclusive
‘ worldwide licenses to any patentable de-
velopments that emerge from company-
L SpOTiSOTed research.
1 e
i another new department is being estab-
| lished with éubstdntial industrial invest-
\  ment, E, I. du Pont de Nemours &
\  Company will spend $6 million over 5

"\ partment headed by Phi]_ip'Ledér. Da-
{ Pontis not the sole support of the depart-
_ w ment, but it will receive licenses to mar-

ket any commercially usetul research for

whic as paid.

\\ At Rockefeller Umversrty, Chua Nam-_’

1Hai is conducting research on the struc-

?I}ure and regulation of plant genes in--
volved in photosynthesis. As of this

ipring, Chua’s work will be supported by
| 5-year, $4-million contract from the
fonsanto Company, which will receive
. tenses {0 market patentable discover-
o - ' ’
During the past 2 years, corporate
| ‘estment in academic science has pro-
tated at major research universities

with which MGH is affiliated,

arvard Medical School itself,

years to support the new Genetics De- -

"deééde, and the situation has now been

measurably worsened by the dismal state
of the economy and the Reagan Adminis-
tration’s determination to reduce gov-
ernment spending. Grants from the Na-
tional Institutes of Health (NIH) and the
National Science Foundation, for exam-
ple, are fewer in number and harder to

get. For universities to turn to alterna-

tive sources of research support is not
only prudent but downright essential.
Scientists who 10 years ago would have
snubbed their academic noses at indus-
trial money now eagerly seek it out.
University biologists who have collabo-
rated throughout their careers only with
each other are learning that collaboration

with industrial scientists can be intellec-

tually stimulating too.

From industry’s pomt of v1cw, 1ts

present investment in academic research
arises not from some altruistic desire to
help compensate for lagging federal sup-

_port but rather from the very business-

like judgment that universities' have

- something ‘corporations want to. buy-—
research - talent and technical ~ skill.
: Recombinant DNA technology, for in-
;'stance -which is on the verge of great
- comimercial explouatlon has its inteflec-
" tual roots. on campus. But with rapid
“scientific advancement, the conventional

distinction between basic and applled

lecular biologists who Ba mvented and

developed recombinant DNA work thus’

have become a commodity of consider-

- able interest to corporations. The fact is |
‘k ' 0036-80?5/8_!0528 096(}501 00/0 Copynghl © 1982 AAAS

- are made to devise ways of writing con-

‘academic valu

that, in nearly every case so far, industry
fias chosen to support specific individ-
uals whose réseéarch talents are comple-
mentary to its needs. Industry, it is
worth noting, 1s not bestowing large,
“*string-free” grants for universities to
distribute on the basis of peer review.

For example, when Hoechst decided it

~wanted to create a department for How-

ard Goodman to head, no MGH or Har-
vard Medical School committee was
asked for advice. That is the norm.
Although universities have had corpo-
rate ties of one sort or another for
years—traditional patterns of faculty
consulting are a case in point—the pres-
ent concentration of industrial interest in
academic science is generating no small
measure of concern about wheth

academy is selling jts soul. re al
Sofmé common elements to these new
upiversity-industry  connections, but

there is no set pattern to the agreements,
which take a variety of forms as attempts

tracts that @ imum protection t
ew examples Sug-
gest the range of new linkages between
industry and academe.

e Channing Robertson of Stanford

Univeriity and Harvey Blanch of the

University of California at Berkeley each
will receive approximately $1 million
over 4 years to support basic research in

the development of chemical processes

using genetically engineered microorga-
nisms. The money comes from the Cen-
ter for Biotechnology Research, a non-
profit organization which, in turn, is fi-
nanced by a for-profit company called -
Engenics. Engenics was formed recently -
ith capital from six major corpora-
ions—Bendix, General Foods, Kop- -
pers, Mead, MacLaren Power and Pa-
per, and EIf Technologies of Société
ationale EIf Agquitaine—which see
reat promise in the work Robertson and
Blanch are doing. Licensing agreements
with the universities assure Engenics
rights to commercially useful research; if
Engenics flourishes, so will the nonprofit
center, which will derive future income
from its 30 percent equity interest in the
company. ‘The center must spend its
resources on basic academic research.
This unusual nonprofitfor-profit union
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companies are to make nuclear ex-
" ports to China.
Negotiations have been proceeding

for some time and there were rumors -
that--an agreement might be an-

nounced during Zhao's visit. The most
substantial deveiopment, however,
was the comment by Zhao during a
formal tcast at the siate dinner that
- China "will not engage in nuctear pro-
liferation. We will not help other na-
tions develop nuclear weapons.” The
NNPA requires that U.S. nuclear tech-
nology can be sold only to countries

“that agree not to export nuclear weap-

ons technology or information. Zhao's
remark appeared to remove that issue
from contention. Nonproliferation ad-
“vocates, however, have been press-
ing the Administration to conclude an

_agreement only if the Chinese will

also insist on the placing of safe-
guards on’ any nuclear technology
they export.

U.S. sources expect the Adminis-
tration 1o push to complete negotia-
* tions to make it possible for the agree-
ment to be signed on President Rea-
gan's scheduled trip to Peking in April.

—JoHN WaLsH

Europe Eyes U.S. Model
-on. Jomt Hesearch Rules

Theten mémber states of the Euro-

pean Economic. Community (EEC),
taking a cue from the Reagan Admin-
istration’s effort to hoost technological
.-innovation, are considering a proposal
that joint research efforts between
high-technology companies in Europe
be exempted from the stiff antimonop-

oly rules contained in the Treaty of .

Rome, the agreement setting out the
code of economic behavior on wh|ch
" the community is based.

In the past, such exemptions have
been permitted in individual cases.
Last month, for example, the Brus-
‘sels-based commission of the EEC
agreed to aliow three West German
companies io collaborate in a joint
program of research and develop-
ment on coal gasification. Similar ex-
-~ emptions have also been negotiated
for microelectronics research projects
carried out under the umbrella of the
"European Strategic Program for Re-
search and Infgrmation Technology
(Science, 6 Jan., p. 28),

The commission of the EEC, in a
drafl regulation which is currently be-
ing circulated for discussion and is
expected to be adopted by the council

‘of ministers  within the next few:

months, is now proposing a blanket
exemption for similar research efforts
in these and other fields, ranging from
textiles t0 pharmaceuticals.

Some conditions would remain. An
exemption would not be allowed, for
example, for research projects involy-

ing more than one of the three largest

European companies in any particular
field. Nor.would it be permitted when

the combined turnover of the compa- -

niés sponsoring the research exceed-
ed $400 million, an attempt to ensure
that the major beneficiaries of the new
competition rules are medium-sized
companies.

~ As in the United States, commis-
sion officials hope that the main effect

of the proposed regulation will be to
provide psychological reassurance to
research managers that joint research

projects will not be subject to a tegal
“challenge from Brussels. At the same

time, however, the commission is go-
ing further than the Reagan Adminis-

. tration in proposing that the exemp-

tion be extended to cover the joint

production of new technological prod-

ucts ansmg from the research.
—Davip Dickson

Battelle Predicts Rise in
R & D Spending in 1984

Thanks chiefly to a surge in spend-
ing by private industry, expenditures
on research and development in the
United States will climb to $94.2 billion
in 1984, according to a forecast by the
Battelle Memorial Insfitute. That
would be an 8.9 percent increase over

1983 levels, or a 3.7 percent rise after '

inflation is taken into account.
According to the usually reliable

" ‘Battelie figures, industry will spend
$48.8 billion, a 10.3 percent increase, .

and the federal government will spend

-$42.7 billion, a 7.8 percent rise. The

increased federal outlays largely re-
flect the continuing defense buildup.

" The Department of Defense is expéct-
.ed to account for 64.5 percent of
government R &D expenditures in

1984, up from 58 g percent in 1983.
—CoLiN NoRMAN

—Briefing R |

Guidelihes_for Artificial / [6 .

Heart !mplants Revised

The Umversny of Utah's review
committee for research on human
subjects has approved a revised and

“expanded protocol for implanting arti-

ficial hearts inlo patients. Pending re-
view by the Food and Drug Adminis-
tration, the approval opens the way for
introducing an improved version of the
artificial heart into patients who are
healthier than was the first recipient of
an artificial heart, Barney Clark. Clark
died in March 1883 112 days after
being implanted with such a device.
The revised procedure will allow
University of Utah surgeons, directed
by William C. DeVfies, to select pa-
tients who are in less advanced
stages of heart failure. Previously, the
protocol calfled for waiting until the
eighth week after a patient reaches
what the American Heart Association
designates as the fourth category of
cardiomyopathy. One major difficulty
in -Clark’s case was that his hear
disease had caused considerable de-
terioration in other organ systems.

. Those complications were his imme-

diate cause of death.

The revised protocol also has ex-
panded the patient's informed con-
sent form %0 that it now includes infor-

" mation gained from Clark’s experi-
- ences. The new protocol removes any
- upper age limit for patients who un-

derga the -experimental procedure,
and it specifies that various nutritional
and exercise regimes may be studied
following the operation. In future im-
plants, the synthetic heart valves will

"~ be made of solid titanium without the

welds that caused problems in the

- model Clark received. Also, use of a

portable support system during the
postoperative period has been ap-

" proved, potentially allowing future re-
- cipients to feel somewhat less encum-
- bered during the recovery period than

was Clark. -

"~ Two members of the review com-
mittee voled against the revised pro-
tocol, arguing that the next arificial

‘heart recipients ought to be patients

whose hearts have stopped suddenly
and thus are not suftering from the
multiple and potentially confounding
complications seen in patients in the

" advanced stages of heart failure.

~-JEFFREY L. Fox
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- "TI-I.E.WASI-IINGTON POST ..

By Jay Mathews
Washington Post Staff Writer .

LONG BEACH, Calif, Feb.

3—A medical team today an-

nounced the first birth of a baby

- to a woman who received an em-

brye from another woman, the lat-

~ egt In a rapid succession of medical

~ techniques designed to help mfer-
- tile couples .
“This is an exc:tmg day for us,”
said Dr. John E. Buster, head of
. the Harbor-UCLA Medical Center
"team, a9 he showed videotapes of

 the healthy hoy, born about two.

- weeks ago in Los Angeles County.

Buster said that the parents, who -

- - had tried for eight vears to have
: chzldren, wished fo remain anon-
ous.

- Michael . Eberhard vice pres-
1dent of a company that is plan- -
- ning to set up a profit-making em-:

“bryo transfer center here, said that
50,000 infertile Ammerican women
“ “could benefit from the procedure. -

- - Unlike “in vitro,” or in-glass fer- -
. tilization, in which eggs are taken .’
" from an infertile woman and fer-

. tilized in a laboratory dish, the

i embryo trensfer requires no sur-
|- gery. It does, however, require the -
| infertile woman fo ‘accept an egg

- from & donor who has been fertil-
i ized artificially  with sperm from

i:'.‘the infertile woman’s hushand. -
' The child she bears, unlike in most

in vitro fertilizations, Will not be
. genetically related to her.

“ " Apstralian doctors reeently im-

planted an ovum in a woman after

Enbwo-hamfa haby was born two weeks ago; parents requested anommuty.

in v.tro but the embryo sponta-

neously ahorted days later. Buster -
said that his technique also might

help a woman who could conceive

but needs another woman to carry
the fetus to full term. T
. According to Buster, the woman
who bore the first embryo-transfer
baby had undergone three -oper-.-
ations "'to try to correct several ’
problems, including an inflamma-
tory condition of the ovaries and
the uterus, and blocked Fallopian
tubes. He said that the new pro-

- cedure will attract many women-

who do not want surgery and who

‘want to avoid the several surgical
; . extractions of eggs sometimes nec-
it had been surgically removed -

. from another woman and fertilized

essary before an in v1tr0 fert:hza--“
tlon works. L

Sk
&

" Assoclated Press

—Another member of the team, -

Dr. Ingrid A. Rodi, said that some
couples do not want to- endure
what may be a two-year wait at

oversubseribed in vitro clinics. Tn- -

ternationally, about’ 250 babies
have been born through the some-

times misnamed “test-tube” meth-
od. Forty centers in the United

States are equipped for the pro-

“cedure, but.only a few have. had

regular success, -

Reporters at a.crowded news
conferenice &t the Memorial Med-
jical” Center here agked several

member Including
physicist Richard G. Seed, the in-
“ven ess, why

- 1t iz cons:dered necessary to

Eatent the technl ue, as they are -
‘ t%ng to do; Seed saia that Te

thought that |the I vitzo process
‘fiad nof been patented because its
developers did ' .not now that they

oilld do 0. <

~~Rherhard €aid that invesiors
had spent nearly §~__glhm_smh_

ottt government sx_z_;:%gﬂm_dudnp
thetrafisfer methind and were en- .
tifled to some return. His compa-
iy, _Memoricy ~ Health™ Services,
plans to set jp the world’s first -
ovum-transte’ center at Memorial
Medical Cerifer this spring with
i help eproduction & .
Fertitity Clmic Inc of Chicago, -
Wwhich Tiled the patent applications. -
Tewim wiRThers indicated that the

prials SO T 96000 o
000 for each attempted transfer,

“about the same as for in v1tro at-:

tempts. "
_—E%;ﬁough embryo transfer has
been used with animals since 1890,
doctors said that they had to de-
velop a special method to flush the

five- or six-day-old human embryo

out of the donor's uterus and re-
trieve the ovum, still too small to
see with the naked eye, so that it
could he transferred to another

' woman.

Rodi said that the team is at- :

" tempting to expand its current list -
“of 12 ovum donors, who are paid

shout $250 for each month they
undergo tests or ovum transfers, to
about 50 women. This would make
it easier to match blood type, hair .-
and eye color, and menstrual cycle

‘with those of the recipient: - - -

[
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By Warter OLson

in Washmgmn the notion of "'industrial
policy" seems to be falling into a kind of
disrepute. Recently three economists,
spanning the ideological spectrum from
the Brookings Institution to the American
Enterprise Institute to the Heritage Foun-
dation, jolntly declared that the presump-
tion “that politicians and government offi-
clals can ‘pick winners' more efficiently
than markets . . . has no basis in histori-
cal faet.”

In the 50 states, however, industrial pol-
{cy has met with a much more enthuslastic
recaption. The natlon's govermors and state
legislators are rushing to embrace all sorts
of schemes meant to direct and channel
economic actjvity. Possibly the best known
of these schemes Is the proposed “'Green-
house Compact’ in Rhode Island, which
has been approved by the state legistature
and wiil appear on the ballot as a referen-
dufn today. The compact 15 an ambitlous
plan {whose accompanying report takes up
more than a thousand pages) for thrusting
the state government deep into European-

' style planning of economic *‘winners'" a2nd

“losers.” Although it provides for at least
$40 million in new spending, its proponents
say they won't have to ask for tax boosts
or cuts in other spending to pay for it; In-
stead, taking a leaf from the supply-siders’
book, they expect increased economic ac-
tivity to provide a revenee re-flow big
enough to pay for the program.

Rhode Island’s plan is more sweeping
than others, but it Is xo longer unique; doz-
ens of states are experimenting with sim-
ilar techniques. On May 11 and 12, repre-
sentatives of varlous state governments
met in Washington to discuss state indus-
trial policies under the ausplces of the Na-
tionat Commission on Industrial Innavation
{NCII}, a group founded and headed by
{ormer California Gov. Jerry Brown.
Would Coalition Be Deslrable?

A recurrent theme of the conference,
often atmounced as If it were a remarkable
revelation, was that government, business
and labor, and perhaps education too,
should cooperate to solve national prob-
lems. The speakers seemed to complain
that for some reason—sheer cussedness,
perhaps—these groups have been fighting
each other Instead of working together.

Suppose it were possible to form Such a
“grand coatition” of the most powerful
forces in the society. Would it be desir-
able? For any such tripartite or quadripar-
tite consensus to endure, some proposals
that would be good for productivity and

_ 5dys:

innovation would have to be ruled off the

agenda hecause they would harm the inter- -

est of one or anether group. On the other
hand, it may be only too easy to strike 3
deal satisfactory to all three or four big
interests by sacrificing the interests of
some unorganized or not-yet-existent
group, Michael Barker of the Gailatin In-
stitute, a Washingion-based think tank,
“The present Is organized to the
teeth. The future is unborn.”

It shouid be easier to organize a grand
coalition in one state than In the nation ag
a whole, for reasons that are familiar from
the Federalist Papers. In a small state,
nterest groups are fewer and less diverse,
and it may be possible to unite virteally
the whole establishment behind a package
deal. Rhode Island officials say that the

~only serlous opposition to the Greenhouse

Industrial Policy From the Grass Roots? -

haps more than it strictly needs—and to
forswear capital.mobillty hy agreeing not
to leave the state for some period.

Among the subsld:es most commenly
provided:

Job training, Little wonder that states
have been rushing into this area, since it is
the perfect subject of quadripartite agree-
ment. Business gets its work force trained
for free or on the cheap; educators get
more work; labor gets jobs, and govern-
ment officials get a new social program to
take credit for. The strings attached can
be significant, however. Tennessee is train-
Ing workers for a new General Electric

plant, but GE has to file detalled job de-

scriptions well in advance, and the state,
rather than GE, gets to take the job appll-
cations and do most of the screening of
trainees,

All this competition for state money rewards grants-
manship more than entrepreneurship, especially since
many businesses want nothing to do with government,

Compact has come from a few economists
at Brown University. In Washington, a
large community of think tanks and policy
analysts would have been picking away at
the compact for months now, Even if the
AFL-CIO and the Chamber of Commerce
were inclined to negotiate some federal
equivalent—which they are not—there is
no assurance that Congress would enact
the resuit.

The grand coalitioh can thrive when it
finds the right vigtims. In Minnesota, busi-
ness and labior leaders succeeded in pass-
ing legislation to discourage takeover bids
for companies based in the state. Manage-

' ments wanted job security, and the unions

feared that out-of-state owners might close
down loeal plants, The big losers were the
shareholders, many or most of whom live
in other states anyway.

Nowadays it is mostly the taxpayers
who ptck up the tab, since the new state
industrial policies typically involve explicit

- or implicit subsidies to business. For states
to compete for business simply by lowering

taxes and cutting regulations, according to
many industrial-policy advocates, is mere
“‘smokestack chasing’': Direct subsidies—
which somehow escape this invidious la-
bel—are the wave of the future. These sub-
sidies do not come free, The unlon and
government partners get to attach strings.
Most typically, a business must commit it-
self to provide some number of jobs—per-

Universily research, Several states
have developed mew programs that push
university research efforts toward areas
with comimercial potential. Advocates of
industrial policy note that many European
countries provide blg subsidies for indus-
trial research and product development.
But doesn't the U,8., with fewer subsidles,
far outcompete the Eurgpeans in hoth
areas? Regis McKenna, executive director
of the NCII, acknowledges that it does.
Then why de we need big new subsidy pro-
grams? Because, Mr. McKenna explalns,
research subsidies wotld allow business to
free up its funds for marketing efforts.

California and other states have pro-
grams that invite companies to co-sponsor

- targeted research at universities on sub-

Jects of direct commercial value. It is

" ironic that Jerry Brown should be promot-

ing this cause—iand not simply because, as
governor, he ruthlessly cut his state's uni-
versity budgets. One of Mr. Brown’s oldest
political allles, the Western Center on Law
and Poverty, 1s suing the University of Cal-
ifornia for allegedly working with business
to develop farm machines that disptace
migrant workers.

“Incubators” and “‘greethouses,’ For
many years, university towns have been
spinning off small high-tech companies.
This process has come to the notice of
state officials, who have decided that it
would be more fruitful if they directed, or-

-~

ganized and subsidized it. At least a hailf-
dozen states have begun ‘‘greamhouse”
pregrams that establish special buildings

or complexes to house néw businesses in.-

one or another technical field.
states also operate full-fledged industrial .
parks.) A microelectronics greenhouse, for.
instance, will offer lts tenants subsidizéd "
rent and perhaps other services, such as.a”
library, copying equipment or shared com- .
puter time. .

Sizable Funds

Why it is important to subsidize these- -
costs rather than others is not ciear: Cheap

(A few

private quarters are available In most et

ies and, in any event, high-tech industry Is

not an especially intensive user of floor -

space. Still, a greenhouse is a much tnore
visible resuilt of a governor's efforts than'a
group of subsidized employets on scattered=".
sites—and thus more gratifying to what -
Mr. Brown warns c¢an be a yearning fo -

“hang a government sign around every

new job."

Mini-SB4s, The record of the federdl:*

Smail Bustness Administration does not’-

seem a very inspiring exaniple. Even 5oy °
all 50 states have established their owh
mini-8BAs, sometimes to dispense adviee .
to those who ask for it, sometimes to ad--

ministér procurement sei-asides, someé-""
times te furnish loans and grants. These -
funds can be quite sizable. On Aprll 16;-
Pennsylvania’s voters endorsed a $160 mf- "
lion fund to hold the debt of smal] and me-

dium-sized ftrms. Montana is earmarking

$30 millien in coal-tax revenues for small=
business loans, which is proportionally the-*
equivalent of a federal SBA with $4.5 bil- -
lion more to lend every year—something'=

like 10 times the size of the actual federal”

SBA. Connecticut’s Product Development'

Corp. extracts as its quid pro quo for

grants not only a promise to provide in- -

:;jte jobs but also & royalty on product
s,

All this competition for state money re-
wards grantsmanship more than entreprq-
neurship, especlally since many fledgling’.
businesses want nothing to do with govern-
ment entanglements. Mr. Brown telis a
story from 1977, a time when California
was running a big surpius. He appreached
some Silicon valley executlves with a prp-
posal to devote a chunk of the money to a -
“Caltfornia 2000" fund to subsidize high-.
tech. “We don't want it,” r.hey told him.
“Just get out of our way.’ 2

Mr. Olson is the asseciate editor of Reﬂ

ulation maogazine, published by the Amera

can Enterprise Instiiite,

_ovate

Emerging Soviet Emigres Raise Their Political Voice

By Ieor REICHLIN

This year, Ronald Reagan's bid for re-
election may get -unsought—but wel-
come—backing from a fledgling political
group made up-of Soviet Jews who found
refuge it the U.S. in the early '70s and are
now eligible to vote.

“In New York Clty alone, there aremore
than 60,000 former Soviets and almost 20,-
000 of them already may be naturalized
U.8. cltizens, The entigres seem to have
foreeful views about the state of their new
nation, and are now getting to have their
say In American polities.

In 1982, almost 2,000 former Soviels
(more than 75% of those eligible) voted for
Brooklyn, N.Y., Rep, Stephen Solarz, a lib-
eral Democrat who Is emphatically pro-ls-
rael and is credited with having frequently
appedled {0 the' Kremlin on the behalf of
Soviet Jews..

- Nevertheless, when speaking of the fed-
eral government, many of these new
Americang say the Reagan administration
has a realistic foreign policy and can con-
tain communism better than the Demo-

Alen  harmine canm thn  Anamanes

at the Ralph- Bunche Institute, a New
York-based think tank, took a nationwide
poll of Soviet refugees. His recently pub-
lished study suggests “The Republican’
Party enjoys substantial prestige with the
new immigrants who eonstder—and ap-
prove—its stance on:the law-and-order is-
sue as firm, and its. domestic and foreign
policy as forthright. Their attitude places
them falrly close on the right wing of the
Republican Party.”

1In general, these emigres seem to differ
drasticzlly from those Russian Jews who
came to the U.S. at the turn of the century
numbering almost twe million and who
brought a peculiar mix of ideas on how to
achieve social equality and justice that fu-
eled the already rising trade-union move-

- ment here.

Soviet Jews, however, had already ex-
perlenced what social justice and equality
could mean in a socialist state and lost
faith in these values. One emigre recently
suggested the equation "Democrats Itber-
als=communists.”

Coming from a tota!ltarlan society, the
emigres abnrnach Wegtern demnrtary in a

ticle In our newspaper, he doesn't iry to
write an opposite article,” said Peter Vail,
then an editor of an emigre weekly New
Amerlean, in a broadeast interview. “But
his first wish is to close the newspaper a.mi
put us._all into jail.” .

" This Interview, shown a year jago o
public tetevision in a documentary “Thé
Russians Are Here," left few emigres in-
different. Neither did the program itself,
written, directed and produced by Ofra Bi-
kel Almost in unison, the emnigres claimed
the PES show was politically biased, por-
traying themn as the rejects of the Soviet
system and the misfits'in: Amencan socl-
ety..

Two ideologtes clashed hiere, says Mr.
Levkov: Ms. Bikel's own critical approach
to American society, and the former Sovi-
efs' politicat orthodoxy, And when Ms. Bi-
kel's film suggested the emigres werse mal-
adjusted because they falled to appreciate
American freedom, they saw it as her at-
tack on their conservative outlook.

ever performances had been scheduled. Asa*
a result, the concerts took place only ffi
two cities out of seven and the total tumoﬂt
was down to several hundred Instead of the
expected thousands. ’

The coneert affair was the first politica.l
to the Soviets, who apparentty, had ex
pected to win back some of the emigres’ .
nostalpic sympathy—and dellars, It also®
“broyght political awareness to many errii-
gres,”" says Gene Sosin, director of proe"
gram planning for the Radio Free Eu-
rope/Radio Liberty (a U.S. gwemmenr
broadeasting station), who for many yeark <
has worked with the former Soviets in En~
rope and the 1.5, Still, the question re-
mains: WI they be able to play any mean-.-
ingful part in American polities? :

Boris Velberg, New Amerlcan’s editor-*

in chief, doesn't see it happening soon, "“Al *
though every three out of four emigres now
say they prefer Reagan, most of them can
hardly participate in politicat activities of




. that an agreement

_subslantial

companse: are to make nuclear ex-
poris to

Neqc}teatlons gve been proceeding
for some time anhaNpere were rumors

nounced during Zhao's visjt. The most
development,\ however,
was the comment by Zhao guring a
formal toast at the state dinfer that
China “will not engage in nuclear pro-
liferation. We will net help other na-

. tions deveiop nuclear weapons.” The

NPA requires that U.S. nuciear tech-
ndlogy can be soid onfy to countries
thai sgree not to export nuclear weap-
ons tecknology or information. Zhao's
remark appeared to remove that issue
from conteijon. Nonproliferation ad-
vocates, howbayer, have been press-
ing the Administkation to conclude an
agreement only iNjhe Chinese will
also insist on the pieging of safe-
guards on any nuclean\l chno!ogy

ke it po_ssibie forthe agree-
ment to be stgned on President Rea-
gan's scheduled trip to Peking in April.
—JonN WaLsH

tion be sxtended g cover the igint

Euroggé Eyes U.S. Model
on Joint Research Rules

. The t&n member siates of the Euro-
pean Economic Community (EEC),
taking a cue from the Reagan Admin-

istraticn’s efiort to boost technolegical

innovation, are considaring a proposal
that joint research efforts between
high-technology companies in Europe
he exempted from the stiff antimonop-
oly rules contained in the Treaty of
Rome, the agreement setting out the

| code of economic behavior on which

the commurity is based.

in the past, such exemptions have
been permilted in individual cases.
Last morith, for example, the Brus-
sels-based commission of the EEC
agreed to allow three West German
companies to collaborate in a joint
program of research and develop-

ment on coa!l gasification. Similar ex-

emptions have aiso been negotialed
for micrgelectronics reggarch projecis
carried out under the umbrella of the
Eurcpean Stralegic Program for Re-
search and Information Technology
{Science, & Jan., p. 28).

- $42.7 bifiion, a 7.8 percent rnisa. The

The commission of the EEC, in a
draft reguiztion which is cusrently be-
ing circulated for discussion and is
expecied o be adopted by the council
of ministers within the next few
months, is now proposing & bianket
exemption for similar research efiorts
in these and other fieids, ranging from
textiles to pharmaceuticals.

Some conditions would remain. An
exemption would not be allowed, for
exarnpie, for research projects involv-
ing more than one of the three largest
Eurcpean companies in any particular
field. Nor would it be permitied when
{le combined turnover of the compa-
rigs sponsoring the research exceed-
ed $400 millien, an attempt to ensure
that the major beneficiaries of the new
competition ruies are medium-sized
companies. '

As in the United States, corrmis-
sion officials hope that the main effect
of the proposed regulation will be to
provide psychological redassurance to
research managers that joint research
projects will not be subject to a legai
challenge from Brussels. At the same
fime, however, the commission is go-

ing further than the Reagan Adminig- |

tration in_proposing_that the exemp-

production of new technological prod-
ucts arising from the research.
—DAVD Dicksen

Predicts Rise in
ending in 1984

Batie
R&D

would be an 8.8 percent increa
1983 levels, or a 3.7 percent rise
inflation is taken into account.
According 1o the usually reliable
Battelle figures, industry wili spend
$48.8 billion, a 10.3 percent increase,
and the federal government wili spend

increased federal outlays largely re-
flect the continuing defense bufidup.
The Depariment.of Defense is expect-
ed 10 account for 64.5 percent of
government R & D expendiures in

“Those complications werg

advanced sta

1984, up from 58.9 percent in 1983,
. —CoLn NorwAN

Guidelines for Astificial
Heart Implants Revised

e University of Ulah's review

less advanced
heart failure. Previously, the
alled for waiting until the

fients\who are in
stages
protocol

what the Am
designates as
cardiomyopathy.
siderable de-

diate cause of death. 5
The revised protocol also

mation gained from Clark's experl-
ences. The new protocol removes any

regimes may be studied
erafion. In future im-
Wetic heart valves will
be made of solid ti
welds that caused
moedel Clark received.
portable support system
postoperative period has hiex
proved, potentially allowing futu
cipients to feel somewhat tess enc
bered during the recovery petiod tha
was Clark.
Two members of the review com-
ittee voted against the revised pro-
ol, arguing that the next artificial
recipients ought o be patients
hearts have stopped suddenly
are not suffering from the
d potentially confounding
seen in patients in the
of heart failure.
-—JeFFREY |, FOX
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Amerlca.]__l)ommates in BlotechnOIOgy

~OTA study h:ghl:ghts U.S. strengths but also notes potential
vulnerab:l:ty to foreign compet:tors——espec:al!y the Japanese

" The Umted States has a commandmg

lead over its industrial competitors in the
development and application of biotech-

nology, an’ exhaustive study by the Of-

fice of Technology Assessment (OTA)
‘has concluded. American dommance of

" the fledgling industry is so extenswe,f'

according to OTA, that U.S. companies
hold an edge in virtually every area, from
bas:c ‘research to the ablhty to attract
hlgh-nsk capital.’

Nevertheless, the report is qunck to

- point out that the 11.8. lead, though

large, is not unassailable, and it dwells at

- length on some potential vulnerabilities.

Given the high-decibel attention current-
Iy being paid to high-technology industry
is the United States, the study is likely to
spark a choras of political rhetoric about
the need to stave off yet another foreign
technological challenge. Japan is reck-

oned to be the closest competitor, fol- -

lowed, in order, by West Germany, the
- United ngdom Swn.zerland and
France. -

- The strengths of the U.S. blotechnolo-
gy enterprise are, however, more obvi-

" ous than its weaknesses. Take, for exam-
ple, funding. The OTA study indicates _'
that the private sector in the United

States in\_rested more than $1 billion in
1983 to' commercialize new biological

- techniques, which are defined as recom-
binant DNA, cell fusion, and novel bio-

processing technologies. Although some
large chemical and pharmaceutical com-
panies are putting money in biotechnolo-

" gy, a large fraction of U.S. investment .

- has gone to start-up companies financed

by venture capital. In contrast, in Eu- .
" rope and Japan, where tax laws do not

favor the creation of -venture capital
funds, virtually all of the work is being
done by large pharmaceutical cempa-
nies. This difference alone has given the

~ United States a comparative advantagé

in the ability to capitalize rapidly on the
results of basic research, OTA says.

" In research funding, too, the United

States is miles ahead. OTA calcuiates
that the U.S. government spends more

while the Japanese government spends

{only about $60 million. This provides a

fwell-developed base on which the U.S.

over, the recently established links be-
tween university scientists and blotccﬂ-
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than $500 million a year on biotechnolo-. -
gy-related research and - development,

Tnology compames—themselves partly a
rfeflection of the booming venture capital

" markets—-have moved the technology

rapidly into the private sector, Universi-
ty-industry hnks have not flourished as
vigorously i apan.

If the U.S.

production of biotechnology produicts.

*In the next decade, competitive advan-
tage in areas related to biotechnology

L:mlted partnershlps :

alone invested
Rﬂl f-_ $500 million in" -
biotechnology in 1983. -

industry does have an
Achilles heel, . however, it may be the'
- relative lack of funding to develop new

engineering technologies related to the

into blotechnology in Europe and Japan,
in contrast, can use retained profits to
underwrite their new ventures. OTA
suggests a variety of creative tax mea-
sures to kéep the money flowing into

- U.S. companies as they move from in-

fancy into adolescence.
‘Some biotechnology companies are,

current tax laws to entice funds from
wealthy investors., For example, limited
partnerships and private stock place-
ments are increasingly being used to

fund such costly endeavors as clinical

trials, scaling up processes for commer-
cial production, and early product devel-
opment. Limited partnerships alone are

_however, already making good use of

estimated to have channeled $500 million

intd biotechnology in 1983 and the hig-

ure could climb 10 a staggermg $1.5
Hiltion in 1984, U.S. tax laws provide
much greater encouragement than those

may depend as much on developments in

bioprocess engineering as oninnovations

in genetics, immunology, and other areas

‘of basic science,”” OTA argues. And it

points ominously to the fact that the
federal government speénds only about

'$6.5 million a year on developmg such

technologies.
lapan, in contrast, spends a relatwely

large fraction of its government funds for

biotechnology on solving generic prob-
lems in bioengineering. *‘This strategy
worked well in the semiconductor indus-
try, and Japan may very well attain a
larger market share for biotechnology
products than the United States because
of its ability to rapidly apply results of
basic research available from other
countries,”” OTA warns. What is needed
1o counter this approach? More federal
funds for generic applied research, to-

gether ‘with money for trammg grants ls '

the stock answer.

Another potential vulnerab:luy is thef

flip side of one of the strengths of the
U.5. industry. All those new companies
launched with venture capital will need
major lll_lCCtiOllS of new funds because
they are likely to continue to’ report

_heavy losses in the next few years. Ven-

ture capital is good for starting up com-

© panies but not for kéeping them going
blotechnology ‘industry has bmlt.‘,}y_lore- :

because the short- term returns are not S0

attractive. The staid, but wealthy phar- .
maceutical companies that are geiting =

bgj_ngr__:mnmes for the creauon of
-§uch partnerships. =

“Butirtstear from OTA’s analys:s of
the products currently being pursued by
the industry that an inevitable shakeout
is in store. With perhaps 200 companies
launched in the past few years and only
about two dozen products nearing com-
mercial introduction, there is unlikely to

Ko
%

be room for everybody—no matter how -

“attractive the federal government makes
the tax environment.

Although the OTA report is extremely
upbeat about The economic potential of
biotechnology, one figure should give
some pause. Only about 5000 jobs have
50 far been created in the industry, and

* the production phase is expected to be
‘equally capital-intensive. Biotechnology
-companies will clearly provide few jobs

for those communities that are assidu-

‘ously wooing them.

What impact is the study likely to have

_on U.S. policy? Although it was commis-
_ sioned by several congressional commit-

tees looking for ways to blunt a possible
technological challenge from Japan, it is,

[dronically, likely to have more of an

impact on ‘the policies of the United
States’ competitors. Noting that the re-

" port concludes that U.S. biotechnology

is, by and large, healthy, Nanette New-

_¢ll, the project director, predicts that

scientists and politicians in other coun-
tries may use it as ammunition to argue
for domestic political and economic re-
forms.—Cotm NORMAN
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“OTA study hlghltghts U.S. strengths but also notes potential
vulnerab:l:ty to foreign compet:tors——-especrally the Japanese

" The United States has a commandmg
lead over its industrial competitors in the
development and application of biotech-
nology, an exhaustive study by the Of-
fice of Technology Assessment (OTA)
has concluded. American dominance of
‘the fledgling industry is so extensive,
‘according to OTA, that U.S. companies
_ hold an edge in virtually every area, from
basic research to the ability to attract
hlgh-nsk capital,

Nevertheless, the report is qu1ck to
‘point out that the U.S. lead, though

large, is not unassailable, and it dwells at

length on some potential vulnerabilities.

Given the high-decibel attention current-

1y being paid to high-technology industry

‘is the United States, the study is likely to
spark a chorus of political rhetoric about
the need to stave off yet another foreign
technological challenge. Japan is reck-
~oned to be the closest competitor, fol-
lowed, in order, by West Germany, the
. United ngdom Swuzerland and
" France,

gy enterprise are, however, more obvi-
ous than its weaknesses. Take, for exam-
ple, funding. The OTA study indicates
that the private sector in the United
- States invested more than $1 billion in
1983 to commercialize new biological

technigues, which are defined as recom- -

- binant DNA, cell fusion, and novel bio-
processing technologies. Although some
targe chemical and pharmaceutical com-
" ‘panies are putting money in biotechnolo-
gy, a large fraction of U.S. investment
has gone to start-up companies financed
" by venture capital. In contrast, in Eu-
rope and Japan, where tax laws do not
favor the creation of venture capital
funds, virtually all of the work is being
~ done by large pharmaceutical compa-
nies. This difference alone has given the
United States a comparative advantage
in the ability to capitalize rapidly on the
" results of basic research, OTA says.
In research funding, too, the United
States is miles ahead. OTA calculates
that the U.S. government spends more

gy-related résearch and development,
while the Japanese government spends
only about $60 million. This provides a
Hwell-developed base on which the U.S.
biotechnology industry has builtyMore-

over, the recently established links be-
“tween university scientists and biotech-
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than $500 million a year on biotechnolo- -
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‘nology companies—themselves partly a

reflection of the booming venture capital
markets—have moved the technology
rapidly into the private sector. Universi-
ty-indusiry inks have not flourished as
vigorou apan.

- If the U.S. industry does have an

Achilles heel, however, it may be the
relative lack of funding to develop new
engineering technologies related to the
- ‘production of biotechnology products.
““In the next decade, competitive advan-
tage in areas related to biotechnology

Limited partnerships

, alone invested
RO1F ¢500 million in
biotechnology in 1983.

-may depend as much on dé\;'élo'pmenls in
© ‘The strengths of the U.S. blotechnolo- _

bioprocess engineering as on innovations -
ih genetics, immunology, and other areas
of basic science,”” OTA argues. And it
points ominously to the fact that the

federal government spends only about
mercial introduction, there is unlikely to

$6.5 million a year on deve!opmg such
technologies.

Japan, in contrast, spends a retauvely
large fraction of its government funds for
biotechnology on solving generic prob¢
lems in bioengineering. *'This strategy

‘worked well in the semiconductor indus-

try, and Japan may very well attain a

products than the United States because
of its ability to rapidly apply results of

_basic research available from ~other

countries,”” OTA warns. What is needed

"o counter this approach? More federal

funds for generic applied research, to-
gether with money for trammg grants IS

‘the stock answer.

Another potential vuinerablhly is lhe"
flip side of one of the strengths of the
U.S. industry. All those new companies

‘launched with venture capital will heed

major injections of new funds because

they are likely to continue to report
heavy losses in the next few years. Ven- -
" ture capital is good for starting up com-
‘panies but not for keeping them going’

because the short-term retitrns are not so
attractive. The staid, but wealthy phar-
maceutical companies that are getting

into biotechnology in Europe and J apan,
in contrast, can use retained profits to
underwrite their new ventures. OTA

‘Suggests a variety of creative tax mea-

sures to keep the money flowing into

" U.8. companies as they move from in-

fancy into adolescence.

~-Some’ biotechnology companies are,
however, already miaking good use of
current tax laws to entice funds from
wealthy investors. For example, limited
partnérships and private stock place-
ments are increasingly being used to

“fund such costly endeavors as clinical
trials, scaling up processes for commer-
_Cial production, and early product devel-

opment. Limited partnerships alone are
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estimated to have chanieled $500 million

intd biotechnology in 1983, and ke hg-
ure could climb to a staggering $1.5

Hillion m 1983, 1.8, tax_laws provide D

much greater encouragement than those

Wes for the creation of
uch partnerships. _
““But i tschear-from OTA’s analysis of
the products currently beirg pursued by
the industry that an inevitable shakeout
is in store. With perhaps 200 companies
launched in the past few years and only
dbout two dozen products nearing com-

be rocm for everybody—rio matter how

" attractive the federal government makes

the tax environment.
_é_lthough the OTA report is éxtremely
upbeal about the economic potenfial of

biotechnology, one figure should Bive
_ _some pause. Only about 5000 jobs have
larger market share for biotechnology -

so far been created in the industry, and
the production phase is expected to be
equally capital-intensive, Biotechnology
companies will clearly provide few jobs
for those communities that are assidu-

_ously wooing them.

‘What impact is the study likely to have

~onU.S. policy? Although it was commis-
-sioned by several congressional commit-

‘tees looking for ways to blunt a possible
technological challenge from Japan, it is,
uon:cally. likely to have more of an
impact on the policies of the United
States’ _compeutor_s Noting that the re-
port concludes that U.S. biotechnology
is, by and large, healhy, Nanetie New-
ell, the project director, predicts that

- scientists and politicians in other coun-

tries may use il as ammunition to argue

* for domestic political and economic re-
“forms.~—CoLiN Norman
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vulnerab:hty fo foreign compeﬂtors—espec:ally the Japanese

“The Umted Slates has a commandmg

" lead over its industrial competitors in the
development and application of biotech-
nology, an exhaustive study by the Of-
fice of Technology Assessment (OTA)
" has concluded. American dominance of

"’ the fledgling industry is so extensive, -

according to OTA, that U.S. companies
. hold an edge in virtually every area, from
basic research to the ability to attract

‘ htgh-nsk capital.
Nevertheless, the report is qulck to
point out that the U.S. lead, though
. large, is not unassailable, and it dwells at

length on some potential vulnerabilities,

Given the hlgh-dembel attention current:
ly being paid to high-technology industry

" is the United States, the study is likely to -

spark a chorus of political rhetoric about
" the need to stave off yet another foreign
technological challenge. Japan is reck-
oned to be the closest competitor, fol-
lowed, in order, by West Germany, the
-United ngdom Sw:tzerland and
‘France.

" The strengths of the U S blotechnoio-

gy enterprise are, however, more obvi-’

. ous than its weaknesses. Take, for exam-
ple, funding. The OTA study indicates
that the private sector in the United
States invested more than $1 billion in

1983 to commercialize new biological

" techniques, which are defined as recom-

o binant DNA, cell fusion, and nove! bio-

processing technologies. Although some
large chemical and pharmaceutical com-
panies are putting money in biotechnolo-
gy, a large fraction of U.8. investment
has gone to stari-up companies financed
by venture capital. In contrast, in Eu-
rope and Japan, where tax laws do not
- favor the creation of venture capital
funds, virtually all of the work is being
done by large pharmaceutical compa-
nies. This difference alone has given the
" United States a comparative advantage
‘in the ability to capitalize rapidly on the
" results of basic research, OTA says. -

~In research funding, too, the United
") States is miles ahead. OTA calculates

gy-related research and development,
while the Japanese government spends
only about $60 million. This provides a
well-developed base on which the U.S.
bioteéchnology industry has built; More-

over, the recently established links be-
tween university scientists and biotech-
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that the U.S. government spends more
than $500 million a year on biotechnolo-

nology companies—themselves partly a
reflection of the booming venture capital
Markels—have moved the lechnolopy

rapidly into the private sector. Universi-

ty-mdustry links have not flourished as

vigorou apan. ‘
If the U.S. industry does have an
Achilles heel, however, it may be the

‘reiative lack of funding to develop new

engineering technologies related to the
production of biotechnology products,
“‘In the next decade, competitive advan-
tage in areas related to biotechnology

_~Limited partnerships

., p aloneinvested
RorP $500 million in
biotechnology in 1983.

points ominously to the fact that the
federal government spends only about
$6.5 million a year on developmg such
technoiogles

Japan, in contrast, spends a reiatwely
large fraction of its government funds for
biotechnology on solving gerieric prob-
lems in bnoengmeenng “This strategy

worked well in the semiconductor indus-

try, and Japan may very well attain a
larger market share for biotechnology
products than the United States because

of its ability to rapidly apply results of -

basic research available from other
countries,” OTA warns. What is needed

to counter this approach? More federal -
- funds for generic applied research, to- -

gether with money for tralnmg grants 1s
the stock answer.

flip side of one of the strengths of the
U.S. industry. All those new companies

launched with venture capital will need "

major injections of new funds because
they are likely to continue to report

heavy losses in the next few years. Ven-~

ture capital is good for starting up com-

panies but not for keepmg them’ gomg_
because the short-term returis are notso -~
attractive. The staid, but wealthy phar- ~

forms.~CoLiN NorRMAN

macettical compariies that are getting

into blolechnology in Europe and Japan,

in contrast, can use retained profits to

underwrite their new ventures. OTA
suggests a variety of creative tax mea-

'sures to keep the money flowing into

U.S. companies as they move from in-
fancy into adolescence.

‘Some biotechnology companies are,
however, already miaking good use of
current tax laws to entice funds from

“wealthy investors. For example, limited
. partnerships and private stock place-

mernts are increasingly being used to

- fund such costly endeavors as clinical

trials, scaling up processes for commer-

cial production, and early product devel-

opment. Limited partnérships alone are

estimated to have channeled $500 million

into biotechnology in 1983, and the fig-

‘ure couid climb to a staggering $1.5

billich I .5, _lax laws_provide
much greater encouragement than those

"}J’,ﬂ'ﬂﬂ-\ﬂe for the creation of
. .§uch partnerships.

may depend as much on developments in -
" bioprocess engineering as on innovations
'in genetics, immunology, and other areas
"of basic science,”” OTA argues. And it

“Butirisciearfrom OTA's analy51s of
the products currently being pursued by
the industry that an inevitable shakeout
is in store. With perhaps 200 companies
launched in the past few years and only
about two dozen products nearing com-

“mercial introduction, there is unlikely to
:-be room for everybody—no matter how ~

altractive the federal government makes

‘the tax environment.

- Although the OTA report is extremely
upBeaf about the economic potential of
biotechnology, one figure should give

“some pause. Only -about 5000 jobs have
'so far been created in the industry, and

the production phase is expected to be

equally capital-intensive. Biotechnology

companies will clearly provide few jobs
for those commumues that are as51du-
ously wooing them.

‘What impact is the study likely to have

‘on U.S. policy? Although it was commiis-
" . sioned by several congressional commit-
‘Another potential vulnerablhty is the .

fees looking for ways to biunt a possible
technological challenge from Japan, it is,
lromcaliy, likely to have more of an
impact on the policies of the United
States® competitors. Noting that the re-
port concludes that U.S. biotechnology
is, by and large, healthy, Nanette New-

_ell, the project director, predicts that
scientists and politicians in other coun-

tries may use it as ammunition to argue
for domestic political and economic re-
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INSIDE: THE SCIENGE AGENGIES //*//-/ (/7

. "The Japanese ere «challenging the Us. Iead in yet an- . Specific "numbars were not evanlable for Japan the-OTA
* other new technology-—gene engineering—and that lead = said, but:the West German and British governments

could ‘vanish in the next few years if basic research isn't
translated into commercial ptoducts, the congressional
Office of Technology Assessment says in a new repott. \.

"Blotechnology has, to date, been an American success
story . .

advantage slip away from us, and we need to ensure that

v thls industry is not crippled.” * - 2
* 1S, efforts to commercialize b:obechnology are cur-qk

rently the strongest in the world,” ssid the 612 -page re-
port, citing the nation’s well- developed base in the life
-sciences, entrepreneurial spirit and the avmlabxhty of

' financing for high-risk ventures,

Last year, private industry spent more than Sl blihon

" to research and develop methods of manipulating the .
. genetic makeup of existing orgamsms, the technology .

office said.

- orate during the next decade if federal support of hasic

~ research continues to decline and if more funds are not

_ provided to help tum laboratory successes into commer-
cial products. ;

* lowed through on its lead in basic research in gene en-
" gineering. It said that the technology to take gene engi-

neering out of the lab and into the factory is complex

and that not enough people here are trained to do that.

Instead of concentrating on basic research, the Japa- .

nese governme %m]has spent oonsnderable amounts of
money on indus

The report, written under the direction of the OTA's - .
Nanette Newell, said the US, govemment spent about.”

$511 million last year on basic research in biotechnology,
but only about $6.4 millioh on applied research, such as

" “funds o train students in commercial biological methods.
’ The Japanese government, on the other hand, spends’ _
a substantial proportion of its annual $60 million bio-

technology budget on npphed research the report saxd

&

both spend-up to 10 times more on commercial biotech-

nology research than does the United States. '
The report suggested several options Congress could

choose to try to boost the U.S. industry: funding the re-

> said Rep, Albert Gore Jr. (D-Tenn.), who{s
asked for the study. “It is imperative that we not let this 1 to dllow compani T

Traimng of lndustnal workers, changing antitrustpolicy

ing imports -of biotechnology -products, Testricting
the export of U.S. knowledge and equipment and giving
federal aid to specific industries or technologies.

“Gore said he would work in the House Science and
"Technology Committee to boost spending in the fiscal

1985 budget, but he declined to discuss specific amounts.
.- ‘He elso called for Senate action on House-passed legis-
- lation to create a $425 million annual” program of aid to

states for math and science education.
‘The report was criticized by author Jeremy Rifkin,

- “president of the Foundation for Economic Trends, which
The report said, however, that the U S lead may evap-

has questioned the scientific and ethical implications of

“practical applications of biotechnology. In a statement,
‘Rifkin said the report “reflects a pro-industry bias” that
. gives “only brief oons:derat:on to potent:al enwronmen

: _tal risks.-
The report said that the Umted States has not fol- o

L kR n
INDUSTRIAL RESEARCH T A boom in mdustrlal
research has started, according to the ‘National Science

Foundatmn Company financed research is expected to
increase by about 11 percent in fiscal 1984 to $48 billion,

';ccordmg to the NSFe Sclence Resource Studles Of-
o TICE, : :

¥ IR O T

Ina suwejr of - 76 companles in six’ maJor :nduetrles

- five of the industries said they wete planning double- dlg-
“jt increases in company-funded research. From 1982-84,

two of the biggest increases came in machinery (17 per-
cent) and chemicals (12 percent). The motor vehicle in-

“dustry is Iaggmg behind, with only a 2 percent average

annual mcrease m oonstant dollars. .
~ —Philip J. Hilts
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e Japanese ‘are-challenging the U S, [ead in yet a.n-

* could vanish in the next few years if basic research isn't
. translated into commercial products, the eongressmnal}\
.- -Office of Technology Assessment says in a new report. ).

“Blotechnolog'y has, to date, been an American success ;
» said Rep. Albert Gore Jr. {D-Tenn.), who

advantage shp away from us, and we need to ensure tha

: tlus industry is not crippled” " BN
w * U8, efforts to- commercialize baotechnoiogy are cur

; rently the strongest in the world,” said the 612-page re- |

. port, citing the nation's well- developed base in the life * T
- sciences, entrepreneurial spirit and the avmlabxhty of
¢ financing for hlgh-nsk ventures, ‘
Last year, private industry spent more than $1 bllhon
" to research and develop methods of menipulating the .-
. genetic makeup of existing orgamams, the technology 2
- . office said.. . .
The report said, however, that the U, S lead may evap-

orate during the next decade if federal support of basic

- vesearch continues to decline and if more funds are not
o provnded to help turn laboratory successes mto commer-

The report said that the United States has not fol

neering out of the lab and into the factory is complex

~ and that not enough people here are trained to do that.

Instead of concentrating on basic research, the Japa-

i nese governm %’ﬂhas spent cons:derable amounts of
.. .money on industrial processes.’

The report, written under the dlrgctlon of the 0’11)‘;\’ oW
t about::

Nanette Newell, said the U8, govemment
$511 million last year on basic research in biotechnology,
but only abott $6.4 million on applied research, such as
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; The Japanese government, on the other hand, spends -
- @ substantial proportion of its annual $60 million blo-.
'tachnology budget on apphed research the report Bﬂ.ld
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Speclﬁc numbers were not avaxlable for Japan, the:OTA
! other new technology—-gene engineering—and that lead  said, but: the West German and_British governments

“both spend up to 10 times more on commercial biotech-
nology research than does the United States,
“The teport suggested several optmns Congress could

chocse to try to boost the U.S. industry: funding the re-
ﬁ‘ammg o maustnﬁ workers changmg anflirusf policy

asked for the study. “It is imperative that we not let this. l to atlow ¢ompani

ing imports -of biotechnology products Testricting
t.he export of U.S. knowledge and equipment and giving
federal aid to specific industries or technologies.

Gore said he would work in the House Science and
echnology Committes to boost spending in the fiscal

-1985 budget, but he declined to discuss specific amounts.
- *He also called for Senate action on House-passed legis-
-lation to create a $425 million annual program of aid to

atatea for math and seience education,
“The report was criticized by author Jeremy Rifkin,

. >president of the Foundation for Economic Trends, which

has questioned the scientific and ethical implications of

" practical applications of biotechnology. In a statement,
Rifkin said the report “reflects a pro-industry bias” that

gives “only brief consxderat:on to potentml environmen-

' ,.tal rigks,"

':lowed through on its lead in basic research in gene en-
- gineering. It said that the technology to take gene engi-

**'ﬁ'

INDUSTRIAL RESEARCH .. A boom in industrial

research has started, according to the National Science

Foundation Company-f nanced research is expected to
increase by about 11 percent in fiscal 1984 to $48 billion,
accordmg to the NSF's Science Resource Studles Of-

TN e

Ina survey ‘of 78" mmpames n-six- major mdustr:es

;_f' ive of the industries said they were planning double- dlg-
“ it increases in company- funded resesrch. From 1982.84,
-two of the biggest increases camie in machinery (17 per-
~cent) and chemicals (12 percent). The motor vehicle in-
‘dustry is lagging behind, with only a 2 percent average
annua.l increase in Qomtant dol]ars.

—Pilip J. Hilts
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" The United States is immune from suvit under the
doctrine of sovereign immunity eXcept a sit consents to
be sued. United States v. Mitchell, 445 1J.S. 535, 538,
reh'g denied, 446 U.5. 992 (1980); United States v. Tes-
tan, 424 U.S. 392, 399 (1976). Further, "'[a]waiver of
sovereign immunity 'camnot be implied but must be un-
equivocally expressed. '™ Mitchell, supra, 445'U.8, at
538 guoting United States v. King, 395 U.8, 1, 4 (1969).
In an action for money damages it is clear that the Ad-
ministrative Procedure Act cannot serve as a basis for a
waiver of the Government's sovereign immunity. See Ca-
lifano v. Sanders, 43013.5. 99, 104-07 (1977); Newson v.
Vanderbilt University, 653 F,2d 1100, 1107 (6th Cir.
1981). The Federal Tort Claims Act, 28 U.S.C. §2671%et.
seq., which waives to some extent the Government's im-
munity, is of no avail to appellant's claim of walver since
§2680(c) of that Act provides an exception to a claim for
relief arising from the assessment and collection of tax-
es. It is clear that the United Statés has no waived its im-
munity to suits of this nature. See Stanke-vitz v. IRS, 640
F.2d 203, 206 (9th Cir. 1981); Mack v. Alexander, 575
F.2d 488, 489 (5th Cir. 1978). :

Appellant cites Larson v. Domestic and Foreign
Commerce Corp., 337 U.5. 682 (1949), as authority to
abolish the doctrine of sovereign immunity. However,
Larson does not stand for such a proposition, but, rath-
er, the Court stated that such a repudiation was lefr to the
will of Congress. 337 1.8, at 704-05. See Newson, su-
pra, 653 F.2d at 1107.

v

Appellant's final claim is that the district court
erred in dismissing her claim against Kentucky state po-.
lice officer Donald Powers. Appellant avers that officer
Powers conspired with the other defendants to deprive her
of her constitutional rights, alleging that Powers contact-
ed the IRS and gave erronecus information which resulted
in the faulty tax assessment. Appellant also claims that
Powers, under color of state law, defamed her by telling
friends and associates that she was involved in drug
trafficking. : .

In dismissing the claim against officer Powers the
district court held that since he was the only remaining
defendant he could not be held to conspire with himself.
Although it would be in error to dismiss the conspiracy
claim against powers merely because District Director
McHugh was accorded qualified imrmunity, see Dennis v.
Sparks, 449 U.5. 24, 28 (1980), Macko v. Bryon, 641
F.28 447, 449-50 (6th Cir. 1981), the record is void of
any proof as to a conspiracy between Powers and the other
defendants. .

The record shows that officer Powers, pursuant to
his legal authority, executed a valid warrant to search
the home of appellant. Further, the record demonstrates
that Powers did not contact the IRS concerning appellant's
alleged involvement in drug trafficking, but another po-
lice officer contacted the IRS without the approval or au-
thority from officer Powers. While it is true that Powers,
in his individual capacity, could be liable for any wrong-
ful acts committed in his official capacity under 42
U.5.C. §1983, it is clear from the record that, beyond
the bare and unsupported allegations made by the appel-
lant, no claim can be made against this defendant. Al-
though the appellant raises the issue that Powers defamed
her by saying to her friends and associates that she had
been seiling narcotics, we note that the claim of defama-
tion, standing alone, is not subject to redress under
§1983, absent more tangible harm. See Paul v. Davis,
424 U.S, 693, 709 (1876), reh'gdenied, 425 U.5. 385
(1976). .
Accordingly, the judgments of the district court are
affirmed. No costs are taxed. The parties will bear their
own costs on this appeal.

-0 -

TAXATION AND ACCOUNTING

(DER)  4-14-83

LIMITATIONS PERIOIj: EXECUTOR'S LATE
FILING NOT EXCUSED BY ATTORNEY'S ADVICE

An executor's late filing of the estate tax returnis
not excused by his reliance on an attorney. (U.S. Court of
Appeals for the Eighth Circuit)

Facts: John J. Smith, the plaintiff-appellant, was
appointed personal representative of the estate under the
wiil of Ann Olson, who died on Dec. 17, 1878, Smith re-
tained an attorney to help seitle the estate. The estate tax
return for Olson's estate was due nine months after her
death pursuantto §6075(a). Unfortunately, Smith's attor~
ney was under the mistaken impression that the return
was not due unti] one year after Olson's death.

_ On Dec. 7, 1979—over two months after the due
date—Smith filed the estate tax return for Olson's estate.
The IRS assessed a late-filing penalty of $5, 232 pursuant!
to §6651(a)(1). Smith paid the penalty, filed a claim for a
refund, and upon its denial instituted this action in the
district court. .

Holding: Srmnith's reliance on his attorney did not
constitute reasonable cause for his failure to file the es-
tate tax return within the nine-month period. —CA 8;
Smithv. U.5., No. 82-1767, 3/25/83.

Partial Text of Opinion: Smith concedes that he
failed to file the tax return for Olson's estate within nine
months of her death as required by 26 U.5.C, §6075(a).
Section 6651(a)(1) of the Internal Revenue Code provides
that if a tax return is not timely filed, there shall be add-
ed to the tax due a five percent penalty for each month the
return is unfiled, not to exceed rwenty-five percent of the
tax due, ""unless it is shown that such failure is due to

.reasonable cause and not due to wilful neglect, ' 26

U.S.C. §6651(a) (Emphasis added.) Smith contends that

‘he has established such 'reasonable causé®' for his un-

timely filing because he relied upon his counsel’s advice
regarding the due date for the estate tax return.

) The district court, relying on this Court's recent
decisions in Boeving v. United States, 650 F.2d 493 (8th
Cir. 1981), and Estate of Lillehei v. Cominissicner, 638
F.2d 65 (8th Cir. 1981), held that Smith's reliance on his
counsel did not consfitute reasonable cause for his failure

to timely file the estate tax return within the meaning of

section 6651(a)(1}. We affirm.

In Boeving v. United States, supra, 650 F.2d at
495, this Court reversed the district court's finding that
the Internal Revenue Sexvice could not impose a penalty
on an untimely estate rax return because the executrix
had reasonably relied upon her attorney who was mistak-

- en as to the required filing date. We stated:

;" Inour view, however, the district court's treatment

-“of the taxpayer is precluded by the recent decision of
this Court in Estate of Lillehei v. Commissioner of In-
rernal Revenue, 638 F.2d 65 (8th Cir. 1981). The ex-
ecutor or executrix has a personal and nondelegable
duty to file a timely return, and reliance on the mis-
taken advice of counsel is not sufficient to constitute
"*reasonable cause'' for failing to fulfill that duty.

Id. at 495.

The district court's grant of summary judgment
here against Smith was plainly proper under this Court's
Boeving and Estate of Lillehel decisions. Although these
decisions do not establish a rule of law that a personal
representative's reliance on counsel can never constitule
reasonable cause under section 6651(a)(1) for failing to
file a timely return, Smith has not demonstrated any
facrs that distinguish the circumstances in this action

Copyright © 1982 by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037
' 0148-8155/83/800.50 .
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from those present in Boeving and Estate of Lillehei, ' Finally, the penalty imposed by the Internal Rev-
;I'hufj{ those cases are controlling here, and the court be- enue Service did not exceed the amount authorized by 26
ow did not err in finding that Smith's reliance on his at- U.5.C. §6651(a)(1). Accordingly, the district court did
torney did not constitute reasonable cause for his failure | not err in rejecting Smith's claim that the fine was

to filg the estate tax return within the nine-month | improper.
deadline. : The judgment of the district court is affirmed.

-- End of Section H --

Copyright © 1983 by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037
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RESEARCH ARTICLE

Dlumal Varlatlon of Stratospherlc |
Chlorme Monox1de. A Critical Test of
Chlorme Chemlstry in the Ozone Layerj

" P. M. Solomon, R. de _Zafra, A. P_é_m‘ish', LW, ,Barrétt

Chlorine.monoxide (ClO) has for some "

years been recognized as a key tracer of

“the stratospheric ozZone depletion cycle:

arising from natural and anthropogenic
injection of chlorine-containing com-

* pounds, principally halocarbons, into the

trate

. atmosphere (I, 2). The reactzons

0y Cl— CIo + 02 W

-ahd :

d0+0-Cl+0, @

- conistitute- the -catalytic cycle by which -

chlorine atoms convert ozone, 03, to
diatomic O3.. . '
‘There is a strong dlurnal vanatlon ex-

pected in the concentration of CIQ. After -
the recombination of atomic oxygen at-

sunset, reaction 2 ceases. At night, CIO
is believed to combine in a three-body
reaction with NOz to form chlonne ni-

, c1o + N02—> (:101\102 (3)‘

whlch is thought ‘to be' the -dominant
reservoir of chlorine in the absence.of

- .sunlight. During daylight hours, free

chlorine is again produced from this res-

ervoir by. the photolysm of chlorme ni-

trate: . K A
CIONO; + hv—CL+ NO;  (4)
"The rate of nlghttlmc removal ‘of CIO

via reaction 3 is dependent on the NO;

concentration and the total density, both
of which decrease with altitude above 30

km: thas high-altitude Cl0 is expected to

last through the night, while C1O at lower

= levels - (altitude = 35 - .km) - disappears. . '

*. ‘Earlier measurements by in situ reso-

~ - nance -fluorescence (3), infrared -hetero-

dyne spectroscopy (4), balloon-borne (5)
and ground-based . (6) millimeter-wave

spectroscopy have established the pres- -

ence, approximate quantity, and vertical

distribution - of  daytime stratospheric

P. M. Solomon is professor of astronomy and R.
de Zafra is professor of physics at the State Univer-

-.sity of New York, Stony Brook 11794. H. Parrish

and J. W. Barrett are reseanch assocmtes at the same

msmutlon
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“term seasonal’ trends.’

CIO. A more critical ‘test of the full

complex of reactions of stratospheric .

chlorine may be obtained from measure-
‘ments of the diurnal variation of CIO.

* Such observations -avoid the complica-
- tions "and .uncertainties introduced by
- vertical and lateral transport and long-

i

er receiver w1th a noise temperatize of

1100 K., approximately 2% times more

" isensitive -than our ‘earlier ‘detector (6).
- Use of this more sensitive detector, com-
_bined with an increase by.a factor of 2.4
-in the theoretical line intensity for the
higher frequency 278-GHz line as com-

pared with the 204-GHz line, hasledtoa

sixfold increase in observational sensi-

‘tivity. For a fixed signai-to-noise ratio,

the - required measurement duration is

“reduced by about a factor of 6° or 36,
“allowing a.relatively high time resolution

to be achieved. The ‘‘back-end” spec-
trometer consists of ‘a filter bank with
256 channels, each with a bandwidth of 1
MHz. The measurement technigue, cali-

_bration method, and instrumental config-

uration described earlier (6) remain un-
changed.

‘Our observatlons were camed out at .
the summit of Mauna Kea, Hawaii (ele-

vation, 4250 m; latitade, 19.5°N) during

* . Abstract. This article reports measurements of the column denisity of stratospheric
“chlorine monoxide and presents a complete diurnal record of its variation (with 2-

hour resolution} obtained from ground-based observations of a millimeter-wave
spectral-line at 278 gigahertz. Observations were carried out during October and
December 1982 from Mauna.Kea, Hawaii. The results reported here indicate that the

© mixing ratio and column denszty of chlorine monoxide above 30 kilometers during the

daytime are ~ 20 percent (ower than model predictions based on 2.1 parts per billion
of total stratospheric’ chlorine. The observed day-to-night variation of chlorine

smonoxide is, however, in good agreement with recent model predictions, confirms

the existence of a nighttime reservoir for chlorine, and verifies the predicted general
rate of its storage and retrieval. From this evidence, it appears that the chlorine
chemistry above 30 kilometers is close to being undersiood in current stratospheric

- models. Models based on this chemistry and measured reaction rates predict a
* reduction in the total stratospheric ozore content in the range of 3 10 5 percent in the
final steady state for an otherwise unperturbed atmosphere, although the percentage
‘ decrease in the upper Strato.s'phere is much hzgher .

‘Earlier balloon-
based millimeter ‘measurements over-a

~ limited portion of the diurnal cycle have

shown a decrease in ClO at sunset and an
increase after sunrise (5). In this article

.we present a compleie diurnal record of
~ClO variation, with a time resolution of 2

hours, acquired by ground-based remote

.sensing of mllllmeter-wave lme emis-

sion.

Observatlons of E]IIISSIOI'I Lmes

"The CIO molecule has mlllxmeter—

“ wave rotational spectral lines spaced ap-
'proximately every 37 GHz. We have

- reported measurement (6) of the line at

'204.352 GHz from the J = 11/2— 972

“levels. Qur current measirements are
based on the J = 15/2 — 13/2 transition’
~at 278.630 GHz. We use a cryogenically

cooled millimeter-wave heterodyne mix-

~ two ﬁ_eriods, from § to 11 -October and
~ from 9 to 16 December 1982. The atmo-

spheric water vapor content, which dom-

inates ‘the “tropospheric absorption of

stratospheric emission lines at millime-
ter-wave frequencies, was very low and
generally stable around the clock during
these observation periods (7).

- In the following discussion, we pre-
sent emission intensities as brightness

-~ temperatures” in Kelvins. This custom,
tommionly used in radio-astronomy, is
“derived from the Rayleigh-Jeans approx-

imation: for  blackbody -radiation, in

" which emitted power per unit frequency

is linearly proportional to temperature.

-All intensities represent the values that

would be observed if one were looking
through one’ stratospheric air mass to-
ward the zenith after removing the effect -

"of troposphenc attenuation.

‘ In Fig. 1, we present a sample of
mldday (1230 to 1630) and nighttime
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- for the development of new products,
That picture represents a misunder-

- standing. Although MITI does indeed
. sponsor R & D programs, such as the
" highly publicized ones on integrated cir-
cuits and the fifth-generation computer,
the R & D tends to be basic and engi-

‘neering research. In the United States;

such R&D eﬁ‘ons are centered in our
universities.
The commercial R & D successes of
Japan; as opposed to efforts to develop
" the undetlying technologies, have been
‘driven not by MITI but by Japanese
industry,-even in integrated circuits. The
' participants in the MITI-sponsored co-

" operative integrated circuits program
went back to their own laboratories to-

“develop the actual commercial 64K ran-
dom acCess memory chips that have
" been so suc¢cessful in the marketplace.

Oki Electric, the fastest growing Japa-

nese producer of 64K chips and the first

Japanese company to test a 256K chip,

- did not even participate in the MITI
- program

The Japanese government whxch has

- played an important role’in promoting its

- industries’ fortunes through such means

as protectionist-trade policies, has not

been a significant force in commercial

technology ‘selection and development. -

"The successes of Japan in businesses

based on advanced technology are main-
“ly the result of smart; persistént industri- -
al R & D management. Private corpora- .

tions in Japan ‘make long-term R & D

" commitments to relatively narrow areas. .
"They pick a target, such as video record--

_ers, assemble large teams to pursue that
* " target, and stick with it for as long as is
necéssary to bring 2 winning product to
market. They do not try to cover the
R & D waterfront, and they do not back
out if the payoff is not immediate. They
" alsp practice a‘technique that I call *'in-
novation by experiment,”’
put a product out on the market, even in

imperfect and sometimes = expensive -

" “form, and learn from the customérs how
to improve it. And finally, they are ag-
gressive in acquiring, improving, and im-

plementing technology that they did not

. develop

‘These strategies do not explam all. of :

" Japan's success in comimercial technolo-
gy, but they do indicate that the real
source of that success is Japanese indus-
try. Also, -they underscore the lesson
‘that we should learn from Japan: that the

selection of the product technology and -

its development is best left to the people

- intimately familiar with the technologies

and the markets. Technology selection

and development should not be managed -

_from afar oo

1208

whereby they:

Creatmg Condltlons for Innovatlon

“What role should the U S govemment
play with respect to R & D? That role is -
‘not to manage technology-based com-

mercial innovation but to create the con-

“ditions for such innovation. The govern-
ment should provide an encouraging and -
supportive- environment and infrastruc- -
“ture. within: which industries select and
- develop commercnal technology
There are -many features of such an

environment - that deserve attention: ‘a

favorable tax climate exemplified by :

R & D tax credits, by extension of those

* credits to software, and by fast deprecia- -
‘tion of R & D equipment; modified anti-
trust laws that encourage- cooperative . -

-R & D and limit damages for civil viola-
tions; ‘export control laws- and regula- -

tions that do not disrupt the interchange
of scientific and technical information
that is so vital to the progress of technol-

ogy; ‘and immigration laws that permit
outstanding foreign scientists to remain -
in the United States to do R & D.

Support for Un_iver"sity Research

The most important role for govern-

ment in creating the conditions for com-

mercial innovation is to support universi- -
ties in their efforts to generate research -
“and'provide manpower. The most crucial

issue we face is a lack of skilled man-

* power, a shortage of faculty in universi-
ties for training that manpower, and a -

deteriorating research capability in our
great ‘universities because of the short-

-ages of both faculty and modern equip-

ment: for instruction and for research.

American industry today simply can- ..

not get enough of the people it needs in

such fields as microelectronics, artificial
intelligence, communications, and com- :
puter science. The universities are not
‘turning out enough R -& D people in:

these areas, or enough research faculty.

- ‘There is little that private companies can
-do about this. We contribute to the sup- -

port -of universities, but industry will

‘never be able to meet moré than a small
- fraction -of university R & D funding

needs. Even after a decade of steadily

increasing industry support for universi- -

ties, industry provides only about 3 per-

~cent of total university R & D funding.
Congress is considering additional incen-
tives for industry support of umversmes,'
but the fact remains that the primary
responsibility for ensuring a strong,.
heaithy academic research system -and:
thereby for providing an adequate supply -
of research and skilled people must rest’
: with the federal government. ;

There is wide agreement that the fed-
eral government should support the uni-

versities, and, in fact, federal basic re-

search obligations to universities and

colleges, measured in constant dollars,
" have grown by more than 25 percent

ovet the past 3 years, But this is only a
start in filling the needs. D_epartment of

‘Defense funding of basic research, for

example, has only in the past 2 years

. 'returned to the level, measured in con-

stant dollars, that it was in 1970. The
Defense  Department has traditionally
played a vital role in supporting basic
university research. A time of rapid ex-
pansion of the defense budget is no time
to abandon that tradition. o
Universities have had to compete with

~the national laboratories for the Depart-

ment of Energy’s research dollars. When
research is funded at a umversrty, not

“only does the research get done, but also
‘students- are trained, facilities are up-

graded, faculty and. students get more
support, and thereby better faculty and
students aré attracted. Moreover, the -
students that go into industry help in the
transition of advanced research into con-

cepts for industrial innovation. When the
‘same rescarch is funded at a national

laboratory, most of the educatlonal d1v1—'

-dends are lost.

Universities should not have to” com-"
pete head on with national laboratories
for mission:agency funds. Unless the
national laboratory will do a substantial-
ly better research’ job, the university
should get the funds. The same holds for

-government funding of research in indus-

try. Those funds that advocates of indus--
trial policy propose to invest in govern-

-ment-djrected industrial R & D would

normally be much better spent in univer-
sities, unless there is-a special reason
why an industrial laboratory can do it
much, much better. '

I 'am not proposing that we simply

- throw money at universities. We need to

be selective. To borrow a phrase from
the industrial policy advocates, the gov-
ernment . should stress -the growth of

*‘sunrise science and technology.” Un-

like the targeting of sunrise industries,
the targeting of .sunrise—that is, fast
moving—areas of research can be done.
We can identify these technologies, even

- if we cannot specify in advance precisely
-what products or industries they will
. generate, But we are not doing this as

well as we can and should. In microelec-
tronics, for example, a study by the

- Thomas Group, a Silicon Valley consult-
~ing firm; concludes that government sup-

port of university microelectronics pro-
grams totaled only about $i00 million

- :betWeen 1980 and 1982. To put that into
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tive) from that of 17 with small-cell lung
carcinoma (15 positive) is striking (see
Table 1). Both cancers have common
ancestry, but the former is of compara—

" tively low malignancy and the latter is

extraordinarily falignasat.

5) While patients with carcinoma gen- '
" erally showed cellular and humoral. im-.
‘muiie responses to carcinoma-associated -
T antigen, the humoral response was

stimulated preferentially by tubular and

- early lobular breast carcinomas, which
- had T activity comparable to other carci-:

nomas. Significantly, these carcinoma

“types have a favorable prognosis among
_ breast carcinomas (8, 54).

" The Tn/anti-Tn system may complc-

ment the T/anti-T system in elucidating

aspects of the pathogenesis of carcinoma

andin early diagnosis. While the link
between Tn and carcinoma has been
- known for a decade (10, this system has
‘not been studied in the present context.
" Research is complicated by the usually

low concentration of anti-Tn. Tn's im-

“munodominant structure, GalNAc-a, is
' also the dominant part of the blood group
A and Forssman haptens which may
~ prevent some anii-Tn immune ‘respons-
" es. Furthermore, Tn antigen is not readi- _

ly obtainable from healthy tissues (7).

"Thete “are, however, some highly in-
© structive experiments by nature herself

that show not only how unmasked Tn
arises in hematopoietic stem cells, usual-
ly ‘persisting indefinitely without malig-
nant change, but tHat Tn, the epigenetic
sequela of a rare, benign, somatic muta-
tion, occasionally precedes and then ac-
companies leukemia, disappears upon

'chemotherapy-mduced remission, and

reappears m ‘relapse (66).

" Conclusion and Prospects

' The studies described here hiave re-
“vealed, in a large number of carcinoma

patients, a close link between malignant
transformation and ~ early, persisterit

‘Changcs in common carcinomas: un-

masked precursor antigens T and Tn,
that aflow: the patient’s immune system

» Vto quahtatweiy dliferentlate carcmoma
from noncarcinoma.

On rare occasions, demonstrable T
and Td antigens occur in premalignant
lesions, which may either remain that
way permanently or progress to frank

malignancy. Some’ tissues with such’
changes are accessible to longitudinal

study and thus aid in determining the
decisive point of malignant transforma-

tion. This approach may be facilitated by

manipulation of immune responses, as
well as by locating incipient carcinomas
with labeled mono- and polyclonal anti-T

" 2. P. Ehrlich, Ned. Tidschr.
© o (1909).

and anti-Tn reagénts (25, 26, 67) [but see
thie introduction and (27)]. Our monoclo-
nal antibodies to T and Tn were generat-
ed by desialylizéd human O erythro-

cytes. We obtained three relevant speci-
ficities: anti-T, anti-Tn, as well as a
specificity .directed toward a moiety

shared by T and Tn haptens (67). The
three types of antibodies reacted strong-
ly and specifically with carcinomas in
immunohistochemical analyses of surgi-

- cal ‘specimens; but less well in anubody

absorption studies {27). .

Our recent observation (68) in carcino-

ma patients, but-not healthy persons, of
a significant increase in lymphoid cell
cytolytic activity against target cells with

surface-exposed T and Tn dntigens sup-
ports T and Tn’s importance in the ma- -
. lignant process—especially since there

was "often 4 concomitant decrease in
natural killer cell activity. The findings
discussed here, although they are in an
emerging phase, indicate that uncovered

T and Tn antigens endow the carcinoma -
cells with a multitude of novel functions. -

These functions may be fundamental to
the multistep processes of invasion and
spread of carcinoma, and clearly have a
profound, measurable effect on the tu-
mor bearer’s immune system. T antigen

.is likely 10 be a powerful probe in early.'

carcinoma detection.
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contractor, assignee, or their licensees;  * scientific research or educahon
{3) Such action is necessary to meet -

requirements for public use specxﬁed by L Commumcatmns

Federal regulations and such ' _ {Complete Accordmg to Ins!ruchuns
requirements are not reasonably - at Part 8.b. of this Circular).
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(4) Such action is- necessary becauae . ST e g s N &
_the agreement required by paragraphi. | -
of this clause has not been obtained or ~ : e
waived or because & licensee of the ' i
exclusive ngh\ to use or sell any subject |
invention in the United States is in !
breach of such agreement, K [
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- .- k. Special Provisions for Contracts with |
| ~ Non-profit Organizations

If the contractor is a non-proﬁt :
- organization, it agrees that:
. : {1) Rights to a subject invention in the
P United States may not be assigned
: _without the approval of the Federal _
. . agency, except where such assignment
I is made to an organization which has as
~ one of its primary functions the
| management of inventions and which is
i not, itself, engaged in or does not hold a
‘ " substantial interest in other
organizations engaged in the
manufacture or sale of products or the
use of processes that might utilize the
invention or be in competition with
embodiments of the invention provided
that such assignee will be subject to the
same provisions as the contractor);
(2) The coniracior may not grant
" .exclusive licenses under United States
patents or patent applications in subject
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exclusive period to different subsequent
products covered by the invention.
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collected on a subject invention wnth the
inventor; and i

(4) The balance of any royalties or
income earned by the contractor with
respect to subject inventions, after
payment of expenses (including :
payments to inventors) incidental to the -
administration of subject inventions,
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companies are to make nuclear ex-

poris to China.

egotiations have been proceeding
xme time and there were rumors

" tions develop nuciear weapons.” The
NNPA reqguires that U.S. nuslear tech-
nology can be sold only to couptries

“that agree not to export nuclear waap-
~ ons technology or information. Zhao's

“remark appeared to remove that issue .

from conterftion. Nonproliferation ad-

ing\phe Administration to conclude an
agreewgent only i the Chinese will

cates, however, have been press- e

 Europe Eyes U.S. Model
on Joint Research Rules

" The ten meémber states of the Euro-

pean Economic Community (EEC),
taking a cue from the Reagan Admin-
istration’s effort to boost technological
innovation, are considering a proposal
that joint research efforts between
' high-technology companies in Europe
be exempted from the stiff antimonop-
oly rules contained in the Treaty of
Rome, the agreement setting out the
_code of economic behavior on whith
ihe community is based.

in the past, such exemptions have
been permitied in individual cases.
Last month, for example, the Brus-
sels-based commission of the EEC
agreed to allow three West German
‘companies to collaborate in a joint
program of research and develop-
ment on coal gasiication. Similar ex-
emptions have also been negotiated
for microelectronics research projects
carried out under the umbrelia of the
European Strategic Program for Re-
search and Information Technology
{Science; 6 Jan., p. 28).

The commission of the EEC, ina
draft regulation which is currently be-
ing Birculaied for discussion and is
expecid to be adopted by the council
of ministsgs within the next few
maonths, ‘is Bow proposing 2 blanket
exemgiion forsjmilar research efforts
in these and otheéx, fields, ranging from
textiles to pharmacquticals.

- Some conditions wQuid remain. An
exemption would not Be_allowed, for
exampie, for research projects involv-
ing more than one of the thr

Eurcpean companies in any particular
field, Nor would it be permitted when
the combined turnover of the compa-
ies sponsoring the research exceed-
ed, $400 miflion, an attempt fo ensure
thatthe major beneficiaries of the new
compgiition rules are medium-sized

provice psychological reassurance to
research managersithai joint research
projects will not be stpject to a legal
chalienge from Brusse!sy Al 1he same
time, however, the comimission is go-

[ing further than the Reagan™dminis-

tration in proposing that the exemp-
tion be extended to cover the joint
production of new technological prod-
ucts arising from the research.
—Davip Dickson

Battelle Predicts Rise in’
R & D Spending in 1984

Thanks chiefly to a surge in spend-
ing by private industry, expenditures
on research and development in the
nited Stafes will climb to $84.2 billion
1884, according to a forecast by the
lle Memorial Institute. That
@ an 8.9 percent increase over
1983 lev(s, or a 3.7 percent rise after
inflatior: is tgken into account.

According the usually reliable
Battelle figures,Nndustry will spend
$48.8 billion, 2 10.3\percant increase,
and the federal governrpent will spend
$42.7 billion, a 7.8 perdent rise. The
increased federal outlays Nergely re-
flect the continuing defense uildup.
The Cepartment of Defense is ekpect-
ed to account for 64.5 percenfhof

government R& D expgnciures in

1984, up from 58.9 percent in 1883
—CoLIN NoRMAN

largest

Guidelines for Artificial
Heart Implants Revised

The University of Utah's review

_tommitiee for research on human

bjects has approved a revised and
expanded protocol for implanting arti-
ficial heas into patienis. Pending re-
view by théNgood and Drug Adminis-
tration, the appxqval opens the way for
introducing an impxpved varsion of the
artificial heart into
healthier than was the fixgt recipient ot
an artificial heart, Barney Slark. Clark
died in March 1983 112 days afier
being implanted with such a dedMge.

The revised procedurs will algw
University of Utah surgeons, directe
by Wiliam C. DeVries, to select pa- |
tients who are in less advanced

. stages of heart failure, Previously, the

protocol called for waiting until the
eighth week after a patient reaches
what the American Heart Association
designales as the fourth category of
cardiomyopathy. One major difficulty
in Glark’'s case was that his heart
disedse had caused considerable de-
terioratign in other ‘organ systems.

s&d protocol also has ex-
panded the patient's informed con-
sent form so thaNt now includes infor-
mation gained frsm Clark's experi-
ences. The new protgcol removes any
upper age' limit for pyjients who un-
dergo the experimenisl procedurs,
and it specities that variotis nutritional
and exercise regimes may Re studied
following the operation. In f{ure im-

model Clark received. Also, use of a
portable support system during the
postoperative period has been ap-

bered dulpg the recovery period than

and thus are no! suffexng from the
multiple and pctentiaily ¢anfounding
compiications seen in patients in the

advanced stages of heart failure,

—dJerrReY L. Fox
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companies are to make nuclear ex-

ports to China,
- Negotiations have been proceeding
for some {ime and there were rumors
that an agreement might be an-
nounced during Zhao's visit. The most
substantial development, however,
was the commsant by Zhao during &
formal toast at the state dinner that
China "will not engage in nuclear pro-
liferation. We will not help other na-
" tions devefop nuctear weapons.” The
MNNPA requires that U.S. nuclear tech-
nology can be sold only to countries
that agree not to export nuclear weap-
cris technology or information. Zhao's
remark appeared to remove that issue
from conterfion. Nonproliferation ad-
vocates, however, have been press-
ing the Administration to conclude an
agreement only if the Chinese will
also insist on the placing of safe-
guards on any nuclear iechnology
they export.
~'U.S. sources expect ihe Adminis-
tration to push to complete negotia-
tions to make it possible for the agree-
ment to be signed on President Rea-
" gan's schaduled trip to Peking in April,
~—JOHN WaLsH

" Europe Eyes U.S. Model
on Joint Research Rules

The ten member states of the Euro-
pean Economic Community (EEC),
- taking a cue from the Reagan Admin-
. Istration’s effort to boost technological

innovation, are considering a proposal
that joint research efforts between
high-technology companies in Europe
be exempted from the stiff antimonop-
oly rules contained in the Treaty of
Rome, the agreement setting out the
code of ecoromic behavior on which
the community is based.
~ "-In the pastl, such exemptions have
been permitted in individual cases.
Last month; for example, the Brus-
sels-based commission of the EEC
agreed to allow three West German
_companies to collaborate in a joint
program of research and develop-
ment on coa! gasification, Similar ex-
emptions have also been negotiated
for microelecirenics research projects
carried out uncer the umbrella of the
European Strategic Program for Re-
search and Inicrmation Technology
(Science, 6:Jan., p. 28).

The comimission of the EEC, in a
draft regulation which is currently be-
ing circulated for discussion and is
expected to be adopted by the council

of ministers within the next few .

months, is now propesing & blanket
exemption for simiiar research efforts
in these and other fields, ranging from

“textiles to pharmacauticals.

Some condilions would remain. An
exemption wouid not be allowed, for
exampie, for research projects involv-
ing more than one of the three targest

- European companies in any particular

field. Nor wotld it be permitied when
the combined turnover of the compa-
nies sponsoring the research exceed-
ed $400 million, an attempt 1o ensure
that the major beneficiaries of the new
competition rules are medium-sized
companies. -

As in the United States, commis-
sion officials hope that the main effect
of the proposed regulation will be to
provide psychological reassurance to
research managers that joint research
projects will not be subject to a legal
chaflenge from Brussels. At the same
time, however, the commission is go-
ing further than the Reagan Adminis-
tration in proposing that the exemp-
ticn be extended to cover the joint

production of new technological prod- -

ucts arising from the research.
—Davip DicKsSON

Battelle Predicts Rise in_
R & D Spending in 1984

Thanks chielly to a surge in spend-
ing by private industry, expenditures
on research and development in the
‘United States will climb to $94.2 billion
in 1984, according fo a forecast by the
Battelle Memorial Institute. That
would be an 8.9 percent increase over
1983 levels, or a 3.7 percent rise aiter
inflation is taken into account.

According fo the usually reliable
Battelle figures, industry will spend

$48.8 billion, & 10.3 perceni increase,

and the federal government will spend
$42.7 bitlion, a 7.8 percent rise. The
increased federal outlays largely re-
flect the continuing defense buildup.
The Department of Defense is expect-
ed to account ior €4.5 percent of
government R & D expanditures In
1884, up from 58.9 percent in 1983,
—Coutn NCRMAN

Guidelines for Artificial
Heart Implants Revised

The University of Ulah's review

committee for research on human
subjects has approved a revised and
expanded protocol for implanting arti-
ficial heasts into patients. Pending re-
view by the Food and Drug Adminis-
tration, the approval opens the way for
introducing an improved version of the
artificial heart into patients who are
healthier than was the first recipient of
an artificial heart, Bamey Clark. Clark
died in March 1983 112 days after
being impfanted with such a device.
- The revised procedure will aliow
University of Utah surgecns, direcled
by William C. DeVries, to select pa-
tients who are in fess advanced
stages of heart failure. Previgusly, the
protocol called for waiting until the
eighth week after a patient reaches
what the American Heart Association
designates as the fourth category of
cardiomyopathy. One major difficulty
in Clark's case was that his heart
disease had caused considerable de-
ferioration in other organ systems.
Those complications were his imme-
diate cause of death.

The revised protocol also has ex-
panded the patient's informed con-
sent form so that it now includes infor-
mation gained from Clark's expeti-

" ences. The new protocol removes any

upper age limit for patients who un-
dergo the experimental procedure,
and it specifies that various nutritional
and exercise regimes may be studied
following the operation. In future im-
plants, the synthetic heart valves will
be made of solid titanium without the
welds that caused problems in the
modei Clark received, Also, use of a
portable support system during the
postoperative period has been ap-

proved, potentially allowing future re-
~ cipients to feel somewhat less encum-

bered during the recovery period than

was Clark. '
Two members of the review com-
mittee voted against the revised pro-
tocol, arguing that the next artificial
heart recipients ought to be patients
whose hearts have stopped suddenly
and thus are not suffering from ihe
multiple and potentially confounding
compiicaticns seen in patients in the

advanced stages of heart failure.
~—JEFFREY L. Fox

—Briefing
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INSIDE: TIIE SCIENGE AGENCIES WNW’,“ ,/

iy

“¥he Japane;e are. ehallengmg the U S lead m yet an- Speerfic numbers were not svmlahle for Japan, the-OTA
" other new technology—-gene engineering—and that lead  said, but the Weet German and British governments

.could vanish in the next few years if basic research isn’t -

both spend up to 10 times more on commercial hiotech-

~ translated into commercial’ products, ‘the congressional ]\nology research than does the United States.

Office of Technology Assessment says in a new report.
P “Bretechnology has, to date, been an American success
story . .

" “U.8. efforts to commercialize brotechnology are cur

.- rently the strongest in the world,” said the 612-page re- *

port, citing the nation’s well- develuped base in the life

sciences, entrepreneurial spirit and the availability of

_ financing for high-risk ventures.

Last year, private industry spent more than $1 bllllon |

to research and develop methods of manipulating the
office said.
research continues to decline and if more funds are not

~ provided to help turn laboratory successes into commer-
" cial products.

The report said that the United States has not fol-

| lowed through on its lead in basic research in gene en-

gineering. It said that the technology to take gene engi-

neering out of the lab and into the factory is complex
- and that not enough people here are trained to do that.
- Instead of concentrating on basic research, the Japa-
nese government has spent consrderable amounta of
money on industrial progesees. .

The report, written under the dlrectlon of the OTA’ -
Nanette Newell, said the U.S, governmient spent about:

$511 million last year on basic research in biotechnology,
but only about $6.4 million on applied research, such as
funds to train students in commercial biological methods

The Japanese government, on the other hand, spends

a substantial proportion of its annual $60 million bio-

technology budget on epphed research the report sard

» said Rep, Albert Gore Jr. (D-Tenn.), who's
asked for the study. “It Is imperative that we not let this ' . to allow compani
‘advantage sllp away from us, and we need to ensure thai'. -

; this industry is not crippled.” - - }

The report suggested several options Congress could
choose to try to boost the U.S. industry: funding the re-

Training of industrial workers, changing antitrust policy

d_YesoUTCes, re-
ing imports -of biotechnology products, réstricting
the export of U.S. knowledge and equipment and giving
federal aid to specific industries or technologies,

Gore said he would work in the House Science and

" “Technology Committee to boost spending in the fiscal

1985 budget, but he declined to discuss specific amounts.

- He nlso called for Senate action on House-passed legis-
-lation to create a $425 million annual program of aid to

_ . states for math and science education.
. genetic makeup of existing orgamems, t.he technology_

+‘The report was- criticized by author Jeremy Rifkin,

- president of the Foundation for Economic Trends, which
The report said, however, that the US lead may evap-

~ orate during the next decade if federal support of hasic -

has questioned the scientific and ethical implications of
practical applications of biotechnology. In a statement,

Rifkin said the report “reflects a pro-industry bias” that
gives “only brief consrderatron to potential environmen-

talnsks
ﬁ R 2 'k

INDUSTRIAL RESEARCH A boom in rndustrtal

“ research has started, according to the National Science

Foundation Company financed rvesearch is expected to
increase by about 11 percent in fiscal 1984 to $48 billion,

h gic:ordmg to the NSFe Science Resource Studres Of
R (R I G R

‘In a survey -of- 78 compames in-six me3or mdustrles

five of the industries said they wete planning double-dig-
" it increases in company-funded
~ two of the biggest increases came in machinery (17 per-

research From 1982-84,

cent) and chemicals (12 percent). The mator vehicle in-

“dustry is lagging behind, with only a 2 percent average
: ennual rncrease in eonstant dollars.

 ~Philip J. Hilts




‘companies are ic ‘make nuclear ex-
poris to China.

Negotiations have been proceeding
for sarne time and there were rumors
that an agreement might be an-
nounced during Zhao's visit. The mos!
substantial development, however,
was the comment by Zhao during a
farmal toast af the state dinner that
Chinz "will not engage in nuclear pro-

"liferation. We will not help ather na-

" tions develop nuciear weapons.” The
NNPA requires that U.S. nuclear tech-
nology can be sold only to countries
that agree not to export nuclear weap-
ons technology or information. Zhao's
rernark appeared to remove that issue
from conterion. Nonproliferation ad-
vocates, however, have been press-
ing the Administration to conclude an
agreement only it the Chinese will
also insist on the placing of safe-
guards on - any nuclear technology
they expart,

'U.5. sources expect the Adminis-
tration to push to complete negotia-
tions to make it possible for the agree-
ment to be signed on President Rea-
gan's scheduled trip o Peking in April.

e JOHN WaLSH

'Europ'é‘ Eyes U.S. Model
on Joint Research Rules

The ten member states of the Euro-

pean Economic Communily (EEC),

taking acue from the Reagan Admin-
istration’s effort to boost technological
innovation, are considering a proposal
that joint research efforts between
high-technology companies in Europe
be exempted from the stiff antimonop-
oly rules contained in the Treaty of
Rome, the agreement setting out the

code of economic behavior oh which

the community is based.

In the past, such exemptions have
been permitted in individual cases.
Last month, for example, the Brus-
sels-based -commission of the EEC
agreed to allow three West German
. companies o collaborate in a joint
program of research and develop-
‘ment on coal gasification. Similar ex-
" emptions have also been negotiated
for microelectronics research projects
carried cut under the umbrella of the
European Strategic Program for Re-
search and Information Technelogy
(Science, 6 Jan., p. 28).

The commission of the EEC, in a
draft reguiation which is currently be-
ing circulated for discussion and is
expected to be adopted by the council
of ministers within the next few
months, is now proposing a blanket
exemption for similar research efforts
in these and other fieids, ranging from
textiles io pharmaceuticals, '

Soms conditions would remain. An
exemption would not be allowed, for
examplg, for research projects involv-
ing more than one of the three largest
European companies in any particular
field. Nor would it be permitted when
the combined turnover of the compa-
nies sponsoring the research exceed-

“ed $400 million, an attermpt to ensure

that the major beneficiaries of the new
competition rules are medium-sized
COMpanies.

As in the United States, commis-

sion officizls hope that the main effect
of the proposed regulation will be to
provide psychological reassurance to
research managers that joint research
projects will not be subject to a legal
challenge from Brussels. At the same
time, however, the commission is go-
ing further than the Reagan Adminis-
tration in proposing that the exarnp-

tion be extended to cover the joint-
production of new technological prod-.

ucts arising from the research.
. ~Davio Dickson

Battelle Predicts Rise in
R & D Spending in 1984

Thanks chiefly to a surge in spend-
ing by private industry, expenditures
on research znd development n the
United States will climb to $94.2 billion
in 1984, according to a forecast by the
Baitelle Memorial Institute. That
would be an 8.9 percent increase over
1983 levels, or g 3.7 percent rise afer
inflation is taken into account. .

According to the usually reliable
Battelle figures, industry will spend
$48.8 billion, a 10.3 percent increase,
and the federal government will spend
$42.7 bitlion, a 7.8 percent rise. The
increased federal outlays iargely re-
flect the continuing defense buildup.
The Department of Defense is expect-

ed to account for B4.5 percent of
government R & D expenditures in

1984 up from 58.9 percent in 1933.
—CoLiN Noaman

Guidelines for Artificial
Heart implants Revised

The University of Ufah's review
commitiee for research on human
subjects has approved a revised and
expanded protocol for implanting arti-
ficial hearts into patients. Pending re-
view by the Food and Drug Adminig-
tration, the approval opens the way for
introducing an improved version of the
artificial heart into patients who are
healthier than was the first recipient of
an artificial heart, Barney Clark. Clark
died in March 1983 112 days after
being implanted with such a device.

The revised procedure wili allow
University of Utah surgeons, direcied
by William C. DeVries, to select pa-
tients who are in less advanced
stages of heart faliure. Previously, the
protocol called for waiting until the
eighth week after a patient reaches
what the American Heart Association
designates as the fourth category of
cardiomyopathy. One major difficulty
in Clark's case was thal his heart
disease had caused considerable de-
terioration . in other organ systems.
Those compiications were his lmme-
diate cause of death. .

The revised protocol also’ has ex-
panded the patient's informed con-
sent form so that it now ingludes infor-
mation gained from Clark's experi-
ences. The new protacol removes any
upper age fimit for patients who un-
dergo the experimental procedurs,
and it specifies that varlous nutritional
and exercise regimes may be studied
following the operation. In future im-
plants, the synthetic heart valves will
be made of solid titanium without the
welds that caused problers in the
model Clark received. Alsc, use of a
portable support system during the
postoperative period has been ap-
proved, potentially allowing future re-
cipients to feel somewhat less encum-

. bered during the recovery penod than

was Clark.

Two members of the review com-
mittee voted against the revised pro-
tocol, arguing that the next arificial
heart recipients ought 1o be patients
whose hearis have stopped suddenly
and thus are not suffering from the
multiple and potentially confounding
complications seen in patients in the

~ advanced stages of heart failure.

—JerrReY L. Fox
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companies are to make nuclear ex-

“ports to China,

Negotiations have been proceeding
for some time and there were rumors
that an agreement might be an-
nounced during Zhao's visit. The most
substantial development, however,
was the comment by Zhao during a
formal foast at the state dinner that
China "wilt not engage in nuclear pro-
liferation. We will not help other na-
tions develop nuclear weapons.” The
NNPA requires that U.S. nuclear tech-
nology can be soid only o countries
that agree not to export nuclear weap-
ons technology or information. Zhao's
remark appeared to remove that issue

from conterftion. Nonproliferation ad-~ |
vocates, however, have been press-

ing the Administration to conclude an
agreement only if the Chinese will
also insist on the placing of safe-

guards on any nuclear fechnology

- they export.
.8, sources expect the Adminis-
tration to push to compilete negotia-
" tions to make it possible for the agree-
ment o be signed on President Rea-
- gan's scheduled trip to Peking in April.
S —JOHN WALSH

‘_ 'Eu'ro;‘:;é‘ Eyes U.S. Model
on Joint Research Rules

‘The ten member states of the Euro-

pean Economic. Community (EEC),

taking a cue from the Reagan Admin-
istration's effort to boost technological

innovation, are considering a proposal
that joint- research efforts between
high-technology companies in Europe
be exempted from the stiff antimonop-
oly rules contained in the Treaty of
Rome, the agreement seiting out the
code of economic behavior on which
the community is based.

In the past, such exemptions have
been permitted in individual cases.
Last month, for example, the Brus-
sels-based commission of the EEC
agreed to allow three West German
companies o collaborate in a joint
program of research and develop-
ment on coal gasification. Similar ex-
emptions have also been negotiated
for microelectronics research projects
carried out under the umbrella of the
European Strategic Program for Re-
search and Information Technolegy
" (&cience, 6 Jan., p. 28},

The commission of the EEC, in a
draft reguiation which is currently be-
ing circulated for discussion and is
expected to be adopted by the council
of ministers within the next. few
months, Is now proposing a blanket
exemption for similar research efforls
in these and other fields. ranging from
textiles o pharmaceuticals.

Some conditions would remain. An
exemption would not be ellowed, for
example, for research projects involv-

ing more than one of the three largest

European companies in any particular
field. Nor would it be permitied when
the combined turnover of the compa-
nies sponsoring the research exceed-
ed $400 million, an attempt to ensure
that the major beneficiaries of the new
competition rules are medium-sized
companies. )

As in the United States, commis-
sion officials hope that the main effect
of the proposed regufation will be to
provide psychological reassurance 1o
research managers that joint research
projects will not be subject o a legal
challenge from Brussels, At the same

time, however, the commission is go--

ing further than the Reagan Adminis-
tration in proposing that the exemp-
tion be extended to cover the joint
production of new technological prod-
ucts arising from the research.

—DaviD DicksON

Battelle Predicts Rise in
R & D Spending in 1984

Thanks chieily to a surge in spend-
ing by private industry, expenditures
on research and development in the
United States will climb to $24.2 billion
in 1984, according to a forecast by the
Battelle Memorial Institute, That
would be an 8.9 percent increase over
1883 levels, or a 3.7 percent rise after
inflation is taken into account.

- According to the usually reliable
Battelle figures, indusiry will spend
$48.8 billion, a 10.3 percent increase,

and the federal government will spend - .

$42.7 billion, a 7.8 percent rise. The
increased federal outiays largely re-
flect the continuing defense buildup.

The Department of Defense is expect-

ed to account for 64.5 percent of
government R & D expenditures in
1884, up from 58.9 percent in 1983,

~CoLin NORMAN

Briefing

Guidelines for Artificial
Heart Implants Revised

The University of Uah's review
committee for research on human
subjects has approved a revised and
expanded protocol for implanting arti-
ficial hearts into patients. Pending re-
view by the Food and Drug Adminis-
tration, the approval opens the way for
introducing an improved version of the
artificial heart into patients who are
healthier than was the first recipient of
an artificial heart, Barney Clark, Clark
died in March 1983 112 days after
being implanted with such a device,

The revised procedure will allow
University of Ulah surgeons, directed
by Wiliam C. DeVrigs, to select pa-
tients who are in less advanced
stages of heart faflure, Previously, the
protocol called for. waiting untii the
eighth week after a palient reaches
what the American Heart Association
designates as the fourth category of
cardiomyopathy. One major difficulty
In Clark's case was that his heart

~ disease had caused considerable de-

terioration in other organ systems.
Those complications were hIS imme-
diate cause of death.

The revised protocol also has ex-
panded the pafient's informed con-
sent form so that it now includes infor-
mation gained from Clark’'s experi-
ences. The new protocol removes any
upper age limit for patients who un-
dergo the experimental procedure,

_and it specifies that various nutritional

and exercise regimes may be siudied
following the operation. In future im-
plants, the synthetic heart valves will
be made of solid titanium without the
welds that caused problems in the
model Clark received. Also, use of a
portable support system during the
postoperative period has been ap-
proved, potentially allowing future re-
cipients to feel somewhat tess encum-
bered during the recovery period than

~ was Clark.

Two members of the review com-
mittee voted against the revised pro-
tocol, arguing that the next arificia!
heart recipients ought to be patients
whose hearts have stopped suddenly
and thus are not suffering from the
multiple and potentiaily contounding
complications seen in patients in the
advanced stages of neart failure.

. —JerFREY L. Fox

27 JANUARY 1984




companies are {0 make nuciear éx-
poeris to China,

Negotialions have been proceeding
for some time and there were rumors
that an agreement might be an-
nounced during Zhac's visit. The most
substantial development, however,
~was the comment by Zhao during a
formal ioast at the state dinner that
China “will not engage in nuclear pro-
liferation. We will not help other na-
tions develop nuclear weapons.” The
NNPA requires that U.S. nuclear tech-
nelogy can be scld only to countries
that agree riot to export nuclear weap-
ons technology or irformation. Zhao's
remark appeared to remove that issue
from conterftion. Nonproliferation ad-
vocales, howaver, have been press-
ing the Administration to conclude an
-agreement only if the Chinese will
also insist on the placing of safe-
guards on any nuclear technology
they export.

" U.S. sources expect the Adminis-
tration to push to complete negotia-
tions to make it possible for the agree-

- ment to be signed on President Rea-

gan's scheduleo tripto Peking in April.
—Jorn WaLsH

Europe Eyes U.S. Mode!
~on Joint Research Rules |

The ten member states of the Euro--

_pean Economic Community (EEC),
- taking a cue from the Reagan Admin-
Istration’s effort to boost technological
Innovation, are considering a proposal
that joint research efforts beiween
‘high-technology comipanies in Europe
be exempted from the stiff antimonop-
oly rules contained in the Treaty of
Rome, the agreement setting out the
code of economic behavior on which
the community is based.

In the past, such exemptions have
been permitted in individual cases.
Last month, for example, the Brus-
sels-based commission of the EEC
agreed to aliow three West German
- companies to collaborate in a joint
program of resezrch and develop-
ment on coal gasilication. Similar ex-
emptions have also been negoliated
for microelecironics research projects
carried out under the umbrella of the
European Strategic Program for Re-
search and [nformation Technology
{Science, 6 Jan., p. 28).

The commission of the EEC, in a
draft reguiation which is currently be-
ing circulated for discussion and is
expected to be adopted by the council
of ministers within the next few
rmonths, is now proposing a blanket
exemgtion for similar research efforis
in these and other fields, ranging from
textiles to pharmaceuticals.

Some conditions would remain. An
exemption would not be allowed, for
example, for research projects involv-

ing more than one of the three largest

European companies in any pariicuiar
fietd. Nor would it be permitted when
the combined turnover of the compa-
nies sponsoring the research exceed-
ed $400 million, an atiempt to ensure
that the major beneficiaries of the new
competition rules are medium-sized

- comparies. _
As in the United States commis-

sion officiais hope that the main effect
of the proposed regulation will be to
provide psychological reassurance {o
research managers that joint research
orcjects will not be subject to a legal

challenge from Brussels. At the same

time, however, the commission is go-
ing further than the Reagan Adminis-
tration in propesing that the exemp-
tion be extended to cover the joint
production of new technological prod-
ucts arising from the research.
_—Davip Dickson

Battelle Predicts Rise in
R & D Spending in 1984

Thanks chiefly fo a surge in spend-
Ing by private Industry, expenditures
on research and development in the
United States will climb to $94.2 billion
in 1984, according to a forecast by the
Batielle Memorial Institute. That
would be an B.9 percent increase over
1883 levels, or a 3.7 percent rise afler
inflation is taken into account.

According to the usually reliable
Battelle figures, industry will spend
$48.8 billion, a 10.3 percent increase,
and the federal government will spend
842.7 billion, a 7.8 percent rise. The

increased federal outlays largely re-.

fiect the continuing defense buiidup.
The Depariment of Defense is expect-
ed to -account for 64.5 percent of
government R & D expenditures in
1984, up from 58.9 percent in 1283,
~—COoLIN NORMAN

Guidelines for Artificial

" Heart Implants Revised

The University of Utah's review
committee for research on human
subjects has approved a revised and
expanded protocol for implanting arti-
ficial hearis into patients. Pending re-
view by the Food and Drug Adminis-
tration, the approval epens the way for
introducing an improved version of the
artificial heart into patients who are
healthier than was the first recipient of
an artificial heart, Barney Clark. Clark
died in March 1883 112 days after
being implanted with such a device.

The revised procedure will zliow
University of Utah surgeons, directed
by Wiliam C. DeVries, to selecl pa-
tierts who are inl'less advanced
stages of heart failure. Previously, the
protoco! called for waiting untii the
gighth week after a patient reaches
what the American Heart Association
designates as the fourth category of
cardiomyopathy. One major difficulty
in Clark's case was that his heart
disease had caused considerable de-
terioration in other:organ systems.
Those complications were his imme-
diate cause of death. e

The revised protocol also has ex-
panded the patient’s informed con-
sent form so that it now includes infor-
mation gained from Clark's experi-
ences. The new protocol removes any
upper age limit for patients who un-
dergo the. experimental procedure,
and it specifies that various nutritional

- and exercise regimes may be studied
following the operation. In future im--

plants, the syntheticiheart valves will

be made of solid titanium without the

welds that caused problems in the
model Clark received. Also, use of a
portable support system during the
postoperative period has been ap-
proved, potentially allowing future re-
cipients to feel somewhat less encum-
bered during the recovery period than
was Clark. .

Two members of gthe review com-
‘mittee voted against the revised pro-

tocol, arguing that the next artificial
heart recipients ought io be patients
whose hearts have stopped suddenly
and thus are not suffering from the
multiple and potentially confounding
complications seen in palients in the
advanced stages of heart failure,

: ~—JEFFREY L. Fox
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. companies are to make nuclear ex-
- ports to China,

Negotiations have been proceeding
for some time and there were rumors
that an agreement might be an-
neunced during Zhao's visit. The most
substantial development, however,
was the comment by Zhao during a
formal toast at the state dinner that
China "will not engage in nuciear pro-
liferation. We will not help other na-
tions develop nuclear weapons.” The
NNPA requires that U.S. nuclear tech-
nology can be sald only to countries
that agree not fo export nuclear weap-
ons technotogy or information, Zhao's
remark appeared to remove that issue
from conterfion. Nonproliferation ad-

- yocates, however, have been press-

ing the Administration to conclude an
agreement only .if the Chinese will
also insist on the placing of safe-
guards on any nuclear technology
they export.

U.S. sources expect the Adminls-
tration to push to complete negotia-
tions to make i possible for the agree-
ment to be signed on President Rea-
gan's scheduled trip to Peking in April.

—JOHN WALSH

Europe Eyes U.S. Model
~ on Joint Research F_iufes

* The ten member states of the Euro-
pean Economic. Community (EEC),
. taking 2 cue from the Reagan Admin-
_istration's effort 1o boost technological
inngvation, are considering a proposal
that joint research efforts between
high-technology companies in Europe
- be exempted from the stiff antimonop-
oly rules contained in the Treaty of
" Rome, the agreement setting out the
code of economic behavior on which
the community is based.

In the past, such exemptions have
been permitted in individual cases.
Last month, for example, the Brus-
sels-based commission of the EEC
agreed to allow three West German
companies to collaborate in a joint
program of research and develop-
menl‘on coal gasification. Similar ex-
emptions have also been negotiated
for microelectronics research projects
cairied out under the umbreila of the
European Strategic Program for Re-
search and Information Technology
(Science, 6 Jan., p. 28).

The. commission of the EEC, in a
draft regulation which is currently be-
ing circutated for discussion and is
expected 1o be adopted by the councii
of ministers within the next few
months, is now proposing a blanket
exemption for similar research efforts
In these and other figlds, ranging from
textiles to pharmacetticals,

Some conditions would remain, An
exemption would not be allowed, for
exampie, for research projects involv-

ing more than one of the three largest

European companies in any particular
field. Nor would it be permitted when
the combined turnover of the compa-
nies sponsoring the research exceed-
ed $400 million, an attempt to ensure
that the major beneficiaries of the new
competition rules are medium-sized
companies.

As in the United States, commis-
sion officials hope that the main effect
of the proposed regulation will be to
provide psychological reassurance to
research managers that joint research
projects wilt not be subject to a legal
challenge from Brussels. At the same
time, however, the commission is go-
ing further than the Reagan Adminis-
tration in proposing that the exemp-
tion be extended to cover the joint
production of new technological prod-
ucts arising from the research.

. —Davip Dickson

Battelie Predicts Rise in
R & D Spending in 1984

Thanks chiefly to a surge in spend-

ing. by private industry, expenditures

on research and development in the
United States will climb 1o $94.2 billion
in 1884, according to a forecast by the

Battelle Memorial Insiitute. That -

would be an 8.9 percent increase over
1983 levels, or a 3.7 percent rise after
inflation is taken into account.
According to the usually reliable
Baitelle figures, industry will spend
$48.8 billion, a 10.3 percent increase,
and the federal government will spend
$42.7 billion, a 7.8 percent rise. The
increased federal outiays largely re-
flect the continuing defense buildup.
The Department of Defense is expect-
ed to account for 64.5 percent of
government R & D expenditures in

_ 1984 up from 58.9 percent in 1983.

—CoLm Norman

B&r‘éﬁng

Guidelines for Artificial

Heart Implants éRevised

The University of Utah's review
committee for research on human
subjects has approved a revised and
expanded protocol for implanting arii-
ficiai hearts into patients. Pending re-
view by the Food and Drug Adminis-
tration, the approval opens the way for
introducirig an improved version of the
artificial heart into patients who are
healthier than was the first recipient of
an artificiat heart, Bamey Clark. Clark
died in March 1983 112 days after

* being Implanted with such a device,

The revised procedure will allow
University of Utah surgeons, directed
by Wiliam. C. DeVries, to select pa-
ients who are in less advanced
siages of heart failure, Previously, the
protocol called for wailing unti! the
eighth weék after a patient reaches

- what the American Heart Association
_designates as the fourth category of

cardiomyopathy. One major difficulty
in Clark’s case was that his heart
disease had caused considerable de-
tetioration in other! organ_systems.
Those complications were his imme-
diate cause of death.

The revised protacol alse has ex-
panded the palient's informed con-
sent form so that it now includes infor-
mation gained from Clark’s experi-

. ences. The new protocol removes any
“upper age limit for patients who un-

dergo the experimental procedure,
and it specifies that various nutritional
and exercise regimes may be studied
iollowing the operation. In future im-
plants, the syntheticf heart valves will
be made of solid titanium without the
welds that caused problems in the
model Clark received. Also, use of a
portable support system during the
postoperative period has been ap-
proved, potentially dllowing future re-
cipients to feel somewhat less encum-
bered during the recovery perlod !han
was Clark. !

Two members of the review com-
mittee voted agannst the revised pro-
tocol, arguing that the next arlificial
heart recipients ought to be patients
whose hearts have stopped suddenly
and thus are not suflering from the
multiple and potentially confounding
complications seen in.patients in the
advanced stages of heart failtre.

—JEFFREY L. Fox
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. companies are to ‘make nuclear ex-
ports io China.
Negotiations havs been proceeding
for some tima #nd there were rumors
that an’ egreement might be an-
nounced during Zhao's visit. The most
substantial  development, however,
was the comment by Zhao during a
formal tozst &t the siate dinner that
China “will not engage in nuclear pro-
liferation. We will not help other na-
-tions develop nuclear weapons.” The
NNPA requires that U.S. nuclear tech-
nology can be soid only to sountries
that agree not to axport nuclear weap-
ons technology or information. Zhao's

remark appeared to remove that issue

from conterftion. Nonproliferation ad-
vocales, however, have been press-
ing the Administration to conclude an
agreement only if the Chinese will
also insist on the placing of safe-
guards on any nuclear technology
they export.

LS. sources expect the Adrnlms-
tration to push to complgte negotie-
tions to make it possible for the agree-
‘ment 1o be signed on President Rea-
gaw s scheduled trip to Peking in April.

~~JoHn WaLSH

Euroéé Eyes US Model
on Joint Research Rules

The ten member siates of the Euro-
nean Economic Community (EEC),

taking & cue from the Reagan Admin- .

istration’s effort 1o boost technological
innovation, are considering a proposal
that joint research efforts between
‘high-techinology companies in Europe
be exempled from the stiff antimonop-
oly rules contained in the Treaty of
Rome, the agreement setting out the
code of econornic behavior on which
the commiunity is based.
in the past, such exemptions have
~been permitted in individual cases.
Last month, for example, the Brus-
- sels-based commission of the EEC
agreed 1o aliow three West German
companies 1o collizborate in a joint
-program of research and develop-
“ment on coal gasification. Similar ex-
emplicrs have also been negotiated
for microelecironics research projects
cerried out uncder the umbrella of the
Eurapean Straiegic Program for Re-
search and Informaticn Technology
{Sciencs, 6 Jan., p 28‘

The commission of the EEC, in a
draft regulation which is currently be-
ing circulated. for discussion and is
expacted to be adopted by the council
of ministers within the next few
months, is now proposing a blanket
exemption for similar research efforts
in these and other fields, ranging from
textiles to pharmaceuticals.

Some conditions would remain. An
exemplion wouid not be allowed, for
exampie, for research projects involv-
ing more than one of the three largest
European companies in any particular
field. Nor wouid it be permitied whan
the combined turnover of the compa-
nies sponsoring the research exceed-
ed $400 mitfion, an attempt to ensure
that the major beneficiaries of the new
competition rules are medium-gized
companies.

As in the United Stetes, commis-
sion officials hope that the main effect
of the proposed regulation will be to
provide psychological reassurance to
research managers thatjoint research
projects will not be subject to a legai
challenge from Brussels. At the same
time, however, the commission is go-
ing further than the Reagan Adminis-
tration in propesing that the exemp-
tion be extended o cover the oint
production of new technological prod-

ucts afising from the research. _
’ ~—Davip D|cxsou :

‘Battelle Predicts Rise in

R & D Spending in 1984

Tharks chiefly to a surge in spend-

ing by private industry, expenditures

on research and development in the
United States will ciimb to $94.2 billion

- in 1984, accordlngtoaforecast by the

Battelle Memorial Institute.  That
would be an 8.9 percent increase over

1983 levels, or a 8.7 percent rise aﬁnr_

inflation is taken into account.
According to the usually reliable
Battelle figures, industry will spend
$48.8 pillion, a 10.3 percent increase,
and the federal government will spend
$42.7 billion, a 7.8 percent rise. The
increased federal outlays largely re-
flect the continuing defense buildup.
The Department of Defense is expect-
ed to account for 64.5 percent of
government H& D expendiures in
1884, up from 58.9 percent in 1983,
-—Couiw NormMan

Guidelines for Artificial
Heart Implants Revised

The University of Utah's review
committee for research on human
subjects has approved & revised and

expanded protoco! for imptaniing arti- -

ficial hearts into patients. Pending re-
view by the Food and Drug Adminis-
tration, the approval opens the way for
introducing an improved version of the
artificial heart into patlents who are
healthier than was the first recipient of
an artificial heart, Barney Clark. Clark
died in March 1983 112 days after
being implanted with such a device.
The revised procedure will aliow
University of Utah surgeons, direcied
by William C. DeVries, to select pa-
tienis who are in less advanced
stages of heart failure. Praviously, the
protocol called for waiting until the
eighth week after a patient reaches
what the American Heart Association
designates as the fourth category of
cardiomyopathy. One major dificulty
in Clark’s case was that his heart
disease had caused considerable de-
terioration in other organ systems.
Those complications were his imme-
diate cause of death. .
‘The revised protogol alse has ex-
panded the patient's informed con-
sent form so that it now includes Infor-

“mation gained from Clark’s experi-

ences. The new protocol removes any
upper age limit for patients who un-
derge the experimental procedure,
and it specifies that various nutritional
and exercise regimes may be studied
folfowing the operation. In future im-
plants, the synthatic hearnt valves will
be made of solid titanium without the
welds that caussd problems in the
model Clark received. Also, use of a
portabie support system during the
postoperative period has been ap-
proved, potentially allowing future re-
cipients to {eel somewhat less encum-
bered during the recovery perlod than

. was Clark.

Two members of the review com-
mittee voled against the revised pro-
tocol, arguing that the next arificial
hear recipients cught to be patients
whose hearts have stopped suddenly
and thus are not sufiering from the
multiple and potentially confounding
complications seen in patients in the
advanced stages of heart failure,

~—JEeFFREY L. Fox
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- News Focus

NSF’s shadow director is powerful controvers:al flgure |

To call N. Douglas Pewitt a shadow
really doesn't describe the man. Pewitt

can be a social charmer, but in his job as -

an assistant director for science poiicy
at the White House Office of Science &
Technology Poiicy, he is what might be
called an ideclogical presence. "'Pewitt
thinks everyone left of Attila the Hun is
‘a communist,” says one who has
worked with him. “'He talks about leav-
ing Washington but he is so power
hungry that l doubt that he'll ever
leave.”

So feared is Pewitt that few sources
would go on record in their comments
on him. "He really is in a powerful po-
sition,” comments one. "Anyone who is
anyone in R&D in the Washington es-
tablishment has some reason why they
wouldn’t want to offend him. But he's
managed to alienate himself from ev-

eryone in the Washington science

community.” So run the more extreme
comments. it's true, too, that Pewitt
- wouldn't be around if he weren't effec-
tive.
" Who is this Doug Pewitt? His official
title s assistant director of general
" science, Office of Science & Technol-
ogy Policy, executive office of the
President. He was appointed to that job
- on Sept. 20, 1981, aimost a year after
Reagan was elected to office.
From 1979 to 1981, he worked in
President Carter's Administration as
- deputy director of the Energy Depart-
“ment's office of enerdy research. Be-
-tween 1976 and 1979 he was on the
science budget staff of the Office of
_ Management & Budget. Pewitt took
coliegiate training rather late in life,
getting his Ph.D. in particle physics from
Florida State University in 1974. He

spent the 1960s flying jets for the Navy.
He currently is a commanding officer of

- Air Systemns Program Unit 03686 in the

Naval Reserve.

Pewitt undoubtedly has more than just
the ear of his boss, George A. Keyworth
ll. When Pewitt came over from the en-
ergy department, he announced he
would be deputy director of OSTP. His
brashness upset Keyworth for a while.
“But when it becarne clear to Keyworth
that Pewitt saw the world in the same
black and white terms,” according to
one source, "'they began getting along.”
From all accounts, Pewitt is functioning
as Keyworth's number two man, since
Keyworth's current deputy, Ronald B.
Frankum, is seen as over his head in the
job.

The science education people at NSF
have reason to fear Pewitt. None of
them were consulted when NSF had to

present its fiscal 1984 science educa-
tion program to Congress. ““The science
education initiative was born at OSTP,”
says one source, “‘and was presented to
NSF as a fait accompll.”

What seems clear is that a lot of
people in Washington will be happy to
see Pewitt go if he keeps his promise of
leaving town by August. He reportedly
has told Keyworth that he doesn’t intend
to stay through another budget cycle. But
many say he loves a sense of power,
and he has it where he is now. "“Pewitt
has so much control at NSF,”” says one
Pewitt detractor, “'that Knapp won’t put
his tie on in the morning without con-
sulting Doug.” ,

Eloise Clark, NSF assistant director
for biological, behavioral, and social
sciences, thinks the criticisms are ri-
diculous. Although Pewitt has in the past
disdained the social sciences, Clark
doesn’t believe he had anything to do
with the initial Reagan budget cuts in this
area and is In fact interested in learning
more about social science.

“I think Pewitt is the kind of person
who can work on a scientific issue on its
own merits regardiess of his personal
politics,” she says. And as for Pewitt's
“controiling” Knapp, she defends
Knapp. “ think Ed is a person who thinks

. independently and forms his own opin-

ions. Furthermaore, | think i’s very natural
that Knapp shouid be consulting fre-
quently with Pewitt and OSTP.”

*I'd prefer to sit and talk with people
in a rational fashion,” comments an-
other NSF source. “But if you can wade
through [Pewiti’s] rhetoric, you find him
a thoughtful person. He talks to a lot of
people about NSF and does get a lot of

" things done for us.”

more than scientific—they mainly are political. So, many

are trying to convince Knapp that he will still need a core
‘of staffers attuned to the political subtleties of interna-
‘tional science. “People are concluding that if we didn’t
have an international directorate, Knapp would have to
create one,” says one staffer. “You need brokers who can
understand international politics as well as science.
Knapp doesn’t understand this yet. That’s why it is tak-
ing so long to implement his concept.”

Those at NSF interested in international programs but
who aren’t involved are happy with the new plan. Says
‘one: “The international division has been passive for
years in establishing a strategic rationale for exchange
programs with other countries. They never look at re-
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search in the context of our own strategic needs, either
in terms of science or the economy.” _

The job does seem formidable and will involve a lot
of staff reshuffling. For example, Clark is worrying that
her staff for biological, behavioral, and social sciences
will have a hard time handling any large amount of new
proposals stemming from NSF's initiative for support
of research in small colleges. Whereas many small col-
leges don't have a physics department, almost every one
has a biology department. Therefore, she believes her
directorate could be inundated with proposals even
though it has less money than the physics section. “So
my staff is worried that it will have a lot more work to
do because of that broadened constituency.”




Seed Money FromiN ew SBA Program Nurturmg Local Innovatlons

By Joseph Perkms L

B Washlngmn Post Sluii Wmer

Gentronix Laboratories Inc, a small Rock—
ville-based -company, is one of a handful of
. high-tech firms working to develop the “bio-
chip,” a computer wafer a ‘billion times more
~~powerful than the silicon ch1p Wlth mﬂmte
: commermal potential.

7 And the advances Gentronix may make {in

“_the development of this innovative technol-
_agy will be attributable not only to the firm’s
“engineers, said. its Chief - Executh Offiger "

John M, Wehnmg, _but to0- the federa] govern-

- 'ment-as well."
i+ Gentronix is one of the first of several hun- K
o ‘d_red firms to take ._adv_ant_a_ge_of a new federal

,program reqmrmg agencaes and departments
* .10 allocate a portion of their outside research -
. and development budgets t¢ small companies.

The Rockville firm received $200,000 from

the National Science Foundation last August,
- during the first year of the program, and

those funds “enabled us to increase our rev-

“enue base and conduct research [we] other-

wise wouldn’t have done,” said Wehrung.
Joseph A. Lahoud, president of Greenbriar

‘Systems Inc. at Tysons Corner, believes the

new “Small Business Innovative Research”

‘program—created after Congress amended
the Small Business A&Wm:u-mu

T 1 "alinoSt another ution.”

Lahoud’s four-person company is usmg‘

funds from' the program to develop what it
calls “acoustic emission monitoring” for use

- by the auto industry and other manufactur-

ers, “We've had some troubles in our three

"years,” he said. “J think our prospects are
- brighter because. of the SBIR. "

In accepting SBIR awards from hé Nucle-
ar Regulatory Commission -and the National
Science Foundation, Inteérnational Associates

Ltd., a 60-person District consulting firm spe-
cializing in energy supply, use and conserva-
tion, broke a longstanding company policy of -

eschewing participation in federal programs,

- *We do_not pormally get involved. in seek-
- ing Timding from the government small busi-

ness -prograjis, . said Injernational Energy

- aside a certain percentage of those funds for
- small firms. Twelve agencies currently are

_tion ‘was fixed at 0.2 percent for 1983, the .

sociates Premdent "But this.
0 7 i iece of
work. I admire the concept and structure of |

Under the innovative research program,
federal agencies with outside R&D budgets in
excess of $100 million, are required to set

participating in the program. The contribu- -

first year of the program, and will increase

yearly until it reaches 1.25 percent'in 1988.
By then Gentronix, Greenbriar, Interna- |.°

tmnal Energy Associates and other small - [

See iNNOVA'I'ORS page 19
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INNOVATORS, from page 1
high-tech’ firms will be competing for half a

billion federa!' R&D dollars. Last year, the
agencies partcipating in the SBIR program

received close to 9,000 proposals, and 730

were selected 1o receive a total of about $45
million. About 3,000 projects should be
fundéd annually by the program’s fifth year,
“according to an SBA report to Congress on
. the program's first year,

Washington-area companies have garnered
a healthy share of SBIR awards, Virginia
ranked third in the nation with 46 awards,
worth a total of $2.3 million. Maryland was
right behind Virginia with 35 for a total $1.7
million. Ané with six awards totaling $239,-
315, the District ranked ahead of 16 states.
The Washington area has done so well, said
Richard ). Shane, acting administrator of the
SBA's Office of Innovation, Research and De-
velopment, because “that’s where afl the
‘Beitway Bandits’ are.”

Only companies with 500 or fewer employes
are eligible 1o compete for SBIR awards, The
average award-winning firm has about 50 em-
ployes, the SBA reported, And last year, firms
with 10 or fewer employes, such as Green-

_briar, won more than a third of all awards.

There are two funding “phases” in the pro-

grar. In the first, victorious proposal writers

‘receive awards of up to $50,000, with which
they are to demonstrate ir a six-month period
the technical merit and feasibility of their in-
novations. In the second phase, firms that
successfully ¢complete the first phase are
awarded up to $500,000 over two years to
develop their innovations further. Generally,
phase-two awards go to firms that can prove
the market potential of their innovations. The
ultimate goal is to persuade venture capital-
ists to invest in the firm's work.

The two-tiered awards amount to “start-up

capital” for small firms with good ldeas. said

Shane, “Essenually, for $50,000, you're buy-

ing one man’s time for six months,” he said.
“He sorts the problem out and proves the
pracncahty fof his innovation] in a verbal
form.” After six months, “he goes back to
technical review and says, ‘It looks like this
~. . thing has a possibility to work.” "

At that point, Shane said, the SBA might

decide to award phase-two fundmg “Lat's
[say we] fund him $500,000 for two years.
$500,000 will not bring a product to the mar-
ket. What it will do is give you enough for a
working model. Now venture capitalists will
look at it and say, ‘That’s a good idea, Our
experience tells us that we'd like to put in $3
million to get this son-of-a-gun off the ground
and bring it to the market,' ”

To ensure that firms eligible for the pro-
gram are aware of it and “to mobilize the pri-
vate sector” to make use of the innovations
developed by these firms, a group of business
people formed the Small Business High Tech-
nology Institute after the bill's enactment two
years ago. The nonprofit institute is headed
by former SBA chief counsel for advocacy
Milton D, Stewart. “Most of us who are in-
terested in the SBIR program are interested
in how our country is doing,” Stewart said.
‘We will do what we can to make this pro-
gram succeed.”

efore the program was created,
small high-tech firms had woiced
thelr disgruntlement with the fed-
eral government's distribution of
outside research and development funds, In

1982, for example, the government spent .
about $40 billion on R&D. More than 95 per-

cent of the outside ailocations were made to
big businesses, laboratories, universities and
nonprofit organizations, according to a report

‘by the House Small Business Commitiee.

The féderal procurement process was “al-
most to the bitter exclusion of small busi-
nesses,” said Shane.-The government’s treat-
ment of small businesses looks even more
injudicious, he said, when viewed alongside
teports attributing nearly half of the major
American innovations made ‘in the last 30
years to small businesses such as Gentronix
and Greenbriar,

“Small businesses are much more capable, -

much more practical in bringing things to fru-
ition,” said Shanme, “Universities are krge
businesses., And nonprofits may be very well
founded, and very exciting technically, but
they are a little on the esoteric side. Every-
time they come up with a new technology,
they take 10 years, 20 years perhaps, to

RSy oy Narra—Tae-Watington
Greenbriar President Joseph A. Lohoud

make it [usable), whereas hard work-oriented

small firms will take two to five years.

“Alexander Graham Bell and Thomas Ed-
ison wouldn't qualify to teach i a university
today,” Shane asserted, adding that he hopes
such inventors will be discovered through the
innovative research program. “We think
there are a million good tdeas cut there, If we
hit big—say two out of 100 . . . it’s got tre-
mendous payoffs.”

Gentronix thinks it may be on the verge of

““hitting big,” according to Wehrung, who says

the company’s biochip will be “a billionfold

more powerful than the sificon-based or gal- -

lium arsenide systems™ currently produced by
computer manufacturers.

Greenbriar also is working on a project with
great commercial potential, Lahoud said. The
firm received about $50,000 from the Depart-
ment of Energy to develop a technology that
better detects defects in nuclear steam gen-
erator tubing, The same techmology that
Greenbriar is using to test nuclear genera-
tors—-signal processing—may be used for oth-
er industrial purposes as well, Lahoud said.

Recently, Greenbriar contracted with a
major auto maker to develop a sigmal-proc-

Photo by Fronk Johnston-—The Washingon Post

Gentronix Chief Execuhve Oﬂ'ieer John M. Wehrung, left, and Presuiem James McAloar at the lab where rhey are developing biochips.
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essing device that could test v.eldmg on autos
done Dy robots. Because there currently is no
way to ensure welding strength, auto makers
must make twice as many welds as necessary
to-make sure a sufficient number of welds
hold. By using a device that can distinguish
good welds from bad, auto makers can save
considerable time and millions of dolars, La-
houd said.

Greenbriar has therefore developed instru-
ments that measure the electrical impulses of
the rebotic welder. After processing the “sig-
nals” from the welder, the device is able to

delineate good “wiggles” from bad. Now, the

object of the game, said Laboud, is to perfect
the instrument and make it small enough to

- fit inside the welding machine.

“We don't think we're too far away from

4 _significant growth,” Lahoud said. “A year ago
“Tbefore

Greenbriar tveceived two SBIR
awards], I couldn’t have said this. We've gone

.beyond the stage of having an idea in our
head and a drawing on a piece of paper.

We've actually done something.”

till ancther Washington-area frm, Ad-
vanced Technology Laboratories, be-
lieves it is close to developing a com-
mercially salable innovation. The four-
petson Gaithersburg firm, which has received
two SBIR awards, expects to receive a patent
on a device that has the potential to greatly
enhance computer memeory, said Vice Pres-
ident Marc A. Friedlander. ‘

The company is developing a computer
part that will render the floppy disc obsolete,
Friedlander said. The storage device will be
no bigger than discs such as the IBM 3380~
which boasts one of the largest memories
available-—but will have 50,000 times their
capacity. . -

The capacity is so great, Friedlander said,
because the storage device has a “photon
echo memory,” which stores information in
three dimensions instead of the current two
dimensions.

“These are high-risk, high-payoff activi-
ties,” said Friedlander, Without the impetus
of SBIR requirements, he added, “T really
think none of the agencies we dealt with
would have invested in this.”

In an effort to increase the likelthood that
SBIR-derived innovations will reach the mar-
ket, the SBA has developed a computerized
system to match program participants and
potential investors, The system, which takes
into account “capital technical interests, dok
far thresholds, geographical considerations
and time-frame elements,” is expected to be-
come fully operational this summer,

As might be expected, the innovative re-
search program is not without its problems,
said Shane. The one that concerns him most
is the oversubscription of “worthy proposals.”
During the program’s first year, about 700
proposals were deemed “worthy but not
fundeq” by the SBA. That problem should be
alleviated with the increase in federa! R&D
dolars earmarked for the program, he said.

Another problem some of the smaller firms
mention is the length of time between phase-
one and phase-two funding, Advanced Tech-
nology, which derives most of its revenue
from the SBIR program, has been inactive
since early March, when its phase-one award
ran out, Friedlander said. He proposes that
phase-two companjes recewve “inrerim fund-
ing” while they await thetr full award.

Apart from those areas of concern,
SBIR program has gotten good reviews, Shane
said. “We still receive about two to three hun-
dred pieces of correspondence a week,” he
said, “That's good proof of the pudding.”

the




Senibr administration officials
-will try to end a row between;

. sities over technological leaks'
= to the Soviet Union and wheth-

Geoige: A. Keyworth H,

ice of Science and Teehnolv-
..ogy Policy.. .
.. Keyworth said last Week that
" he and other key defense and
diptomatic - officials wanted to
switch the focus of the debate to
their real concern: leaks from
"industry. He said a new policy
statement “on the. president’s

search is through the current
creating a new category of “sen-
ficials, - reportedly* including:
Richard N. Perle, assistant
secretary for international se-
DeLauer, undersecretary for
approved the policy.

~ an area of major ieakage, Key-
worth said.- Of far moré con-

I and technology “leaks overseas
| - through U.S, companies,”

had spontaneously. expressed:
search. “I would be: extremely

surprised if the academic re-
search environment -is in any

o | way constrained” in the future

- Keyworth said..

"~ A key point in the debate«
- over basic. research came with
“the completion of a study by the
‘National Academy of Sci-
e's, now called the “Corson
" after the study commit-
ee s chairman, Dale R. Corson,
former president of Cornell ‘Uni-
-versity. That report recom-
mended that_little or no action.
i be taken to constrain scientific
. - information, but instead that the
United States stay ahead in the
technology race.

Keyworth said it would be a
good idea now to convene a sim-
ilar panel to took at technology
leakage in industry. The nation-
al academy's governing board,
in fact, recently did just that.

Meanwhile, one key industry.
player said much work was go-
ing on behind the scenes to find:
common’ ground between Pen-
tagon officials worried about the
problem- and industry officials

' : govemment officials and: univer-
- new- secrecy. rules are:
needed to curb them; according;.
ead of the White House Of-

~ desk” states that the way to
control the leakage of basic re- ’

~ classification system, rnot by

-sitive” but unclassified materiat, .
" Defense Department of-

curity policy, and Richard D,
research and engineering, have‘

“In general, the" umversuy.
environment does not represent -

cern, he said, is Soviet spying

Keyworth said the presxdent !

his support for opennéss in re-.

_ GEORGE A KEYWORTH n
.. « backs unweranty research .

com:emed that excessive secre~-
cy will hurt U.S;: compames in:
the marketplace, ©

I SR

RECONSIDERING. . CY---
CLAMATE... . In -

- another. -
step that is- expected- to help:. -

o e A

transform ‘cyclamate: to a legal: '} -

articifical sweetener, the Food:

and -Drug: Administration- - |
has asked the National Academy. -

of Sciences to check the FDA’s.

preliminary finding that cyciav
-mate is not harmful. = - :

The sweetener was banned
more than a decade ago because
of evidence that it caused can-
cer it ariimals, - _

Since ‘then, Abbott Labora-
‘tories and an industry group

called the Calorie Control Coun--

cil have filed new information:
and test results to try to get -

" cyclamate back on the market. -

The industry petition. is still
under ‘review, but the FDA's
Committee on-Food Safety and -
Applied Nutrition has reviewed
the scientific studies and found .
ne reason why the cyclamate: -
ban. should continue, according
to FDA spokesman Jim Green,

The academy will hold a pub-
lic hearing this Tuesday.

{ts committee is supposed to .'

report to the FDA by Decem-

* ber, and its findings are: expect-
ed to play a crucial role in the :

FDA's decision. .
SN - 1& o

MEANWHILE . Amer-
ica’s premier scnence Journal
. Science Magazme which is pub-
lished by the American Asso-
ciation for thie Advancement of -

* Science, has a new editor: Dan--
iel E. Koshtand Jr., a bioches -

mist at the University of Cal-
ifornia at Berkeley. Koshland
succeeds Philip H. Abelson,
the edltor for 22 years.

-—an‘m J. Hllts

-
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Rule,

ByMary Hatwood Futrell, President n@a National E.ducatibn_; Associaﬁon

When Bureaucraaes

'rmng I.oscs

The bell tings.’ The class enters—25 studénts a
kaleidoscope of personalities, all "udique, cach a

bundle of idiosyncracies, different strengths, differ- “

ent attitudes .and aptitudes,.. differéni. meeds. . -

You begin the "day’s ‘lésson—and a day-long ° ¥

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 auention? Or is it
time to ease up? Would Anna ﬂounsh in an
Advanced Placement course?

For America’s teachers, these are thc sorts of
questions that nevet stop. But there’s a othe: ues-
tion th -a_society need to ask; XUt
Iy to have the answers t6 the daily qucstlons
vety teacher faces?

The obvious answer is, of course, the tcacher—
the petson on the scene, in the classroom. in touch.
Iy convinced that, 1n this case,t yOVious
answer is also the righe answer. Teachers have the
experience, the insight, the training to know what
works in the classroom—and when. ~ -

Unfortunarely, our contémporaty school systems
seldom” recognize this obvious. truth. ‘One of the
baffling ironies of modern times 1s,. in fact, the
extent to which. control over classtoom decisions has
been wreniched Trom the tands of teachers and
pUTEipals. Teaching methods and materials, asscss-
ment " tools, “disciplinary codes, and even. entife
curricula are frequently dictated by officials sitting
in district offices comfoftably at a distance from the
classroom_and_{vs challenges. Decisions drop down
ftom on high. Teachers and principals lose autono-

my. Learning is the casualty Jonathan and. his

classmates - are the victims.

The result: 2 tyranny of inefficiency that's becn
noted—and denounced—by virtually every major
education reform teport over the last two years. Ted

- Sizer, for instance, charges that ‘‘hierarchical bu- -

reaucracy’’ is ‘‘paralyzing American education.
" And when, in the concluding chapter of Horace's

y

+ NEA ® 1201 Sixteenth Street; N.W. [

Compromise, Sizer lists five imperatives. for better |

schools, his primaty recommendation is- that we

‘allow tcachets and principals to adapt thcu‘ schools
'to - the._peedss of

etr pamculat students. . Tbe desmtralzzatzon a\;
substantial authority to tbe persons closest to the
students 15 essential.” : T

Ernest Boyer echoes Sizer's view: Heavy doses of
burcaucracy. he argues in High Saéool stif]

iyity and block teachers and pri om cxer-
cising their best. protessional judgment on matters
that should be decided at the school building level.

Boyer and Sizer's critiques reflect more than a
decade of research on effective schools. Derrick A.
Bell, dean of the University of Oregon Law School,’
succinctly summarized this rescarch 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 ptiority to a vision of education

‘even. over policy decisions coming from a central

board."”’ 'They're rebels—with a cause. And the
cause is an instructional program and school climate
tailored to the needs of studcnts—not to the de-
mands of bureaucrats.

Surely teachers and principals should not have to

tisk insubordination in order to advance the cause

of educational excellence. And the change that |
would render such rebeilion unnecessary is in no’
way tadical. Retummg dcc1sxon-mak1ng 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 Companies.
America's corporate leaders are learning the de- |
tralization lesson that management analysts like
eters and Waterman strive to teach. They're begin-
ing to understand that common sense demands
treating employees as adults deserving of respcct;
and capable of making intelligent judgments.

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

ashington, D.C. 20036 ® (202) 8227200




_S f,ronge'r ties
‘between ind ustry and
university call f or |

clearun erstan mg
ofroles -

Wanted. University to set up lucrative
partnership with business desiring re-
search in new technologies. Millinons

{ infunding available. Contact director
of corporate contributions.

headvertisement. fromare-

centarticlein U".5. Vews &

World Report, is fictitious.

but it dramatizes an ex-

panding partnership be-
tween research universities and
private companies,

This long and fruitful relationship
has rested and continues to rest on in-
dustry’s need for highly qualified new
i scientists and engineers, for the re-
sults of fundamental researchin s¢i-

PR

bl

by Lewis M. Branscomb

ence and engineering—bothof which
are essential to a company’s ability to
innovate and increase its productmty

. Strong and dependable federal sup-
port for a broad spectrum of academic
research is a major factor in making
our universities fruitful places for in-
dustrial collaboration. On the other

- hand, since private investmentina
competitive marketplace is the best
means for allocating the scientific and
engineering resources of industry.itis
appropriate that government leave to
industry the task of exploiting _
the knowledge base created by our

{ universities.

The more effectively mduatn car-
ries out this task. the greater the eco-
nomic leverage of our public invest-
ment in university research. Further,
exposure of professors and students to
industry’s knowledge needs not only

helps prepare young scientists and en-
gineers for careers and future t_echni- R 2NN
cal leadership inindustry, butalso -1 "

MERICA’S
- RISING

RESEARCH
LLIANCE

improves coverage by academic re-
searchers of industrially relevant
areas of investigation. -

The National Science Board's 14th
annual report to the president and
Congress ton which this article is
based) sets out toilluminate the com-

plex but important processes whereby

university scientists participate in the

solution of important inclustrial prob-

lems and the industrial community
avails itself of the vital public invest-
ment in acailemic science.

tothe™ ARISIRS Of ex
chang'é‘ontrac's nes ‘chase

orders, sol nd unsolicited _
gifts. ioans of equipment or facilities.

discolnts on equipment purchases,
personnel e'{chang'es schola.r:hlpy

uanutame aa~e:sament ot'the ]

4y
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! tion surveye on dollar support of re-

i search in universities~which are

: more or less limited to tracking grants
! .and contracts—suggest that from 1960

! Industry’s percentage share of sup-
' port. however, fell ~harpl\ —from
i just over v percent in 1960 1o béiow 3
" percent in 1%85——due primarily to

d/‘m’

and consulting arrangements. These
are just the principal forms and univer-
sities and corporations have kept track
of only some. and then not necessarily
consistently.

Data from Natjonal Sclence Founda-

- tand probably from 19531101963, the
industrial share of university research
antl development support remained
virtually fla; in constant dollars,

rapldlx gromng federal support. Since |
“t share has rema'ﬁm':—i

2~4 percent. but, in constant 1972 do}-
lar<, THat sapport for university R&D
has doubled. o

- Available data also suggest a strong
variation in this support, by field. Over
the past decade. for example, it ap-
pears that 6-10 percent of all academic
engineering research was aupported
by industry.

The relative magnitude of academic
research supported by corporate con-
tracts. on the one hand, and by corpo-
rate philanthropy. on the other. is not
clearly understood. An educated
guess is that academic research sup-
ported by corporate gifts and grants
roughly equals that supported by cor-
porate contracts.
gigns of increased traffic be- Do SN\
tween companies and campuses are/

nmercus:

comparnzes have es-
Labhshed a Council for Chemical Re-
search, aimed at funding academic
research and forging new relationships
between academic and industrial
chemists and chemical engineers.
— The Semiconductor Industry Asso-
ciation has set up a nonprofit subsidi- -
ary, the Semiconductor Research
Cooperative, designed to encourage -
increased efforts by manufacturers
and universities in laﬁg - (et sernicon-
ductor research andiv 2dd to the sup-
ply and quality of professional degree-
holders in the field. Expenditures of
$20 million over the next two years
have beenplanned.
. A variety of consortialike programs
in which several companies jointly pro-
- vide support for focused academicre-
search have generated a surprising

cently. 12 1. 8. firms joined togetherto
- form the Microelectronics and Com-
‘puter Technology Corporation. a con- -

amoun;of support. Caltechf-thcon _

Structures Pmect and Stanfords © '.

Center for Integrated Systems ( page

13) were early examples. More're-

sortium that plans to poolthe costs

and share the results of advanced com-
puter research, some of it conduct.ed in
um\'ersmes _ﬂ

‘tion's approach reflects the fact that ef-
‘| fective long—ten‘n university-industry

) { researchinteraction “;!% gg hﬁ“ﬁd on

! the percened worth of the unjv er:n\
fives originating in \\a..hmgton by
third parties..

attempted to develop government-di-

actions in pamcular President Rea-

A | | aimed at stimulating increased sup-
g . port for R&D by industry. Two sections

C Another significant development is
documented in a survey conducted by
the National Governors Association.
This survey of all 50 states looked for

programs to spur technological innova-
tion and productivity growth. At leastf,

88 separate initiatives were found un-
der way with state leadership. many
involving public-private partnership
O Inaddition tothese collective
efforts, a number of individual com-
panies are stepping up their support
programs, IBM Corporation (an NAM
member) for example, gave more than

- $22 million in grants to U.S. educa- -

tional institutions during 1982, com-
pared with $17 million in 1961, Qur -

most important relationships with uni-

versities, however, arise through col-
laborative activities on technijcal

" problems of common interest. At Jast

count, IBM had more than 400 such
projects with 100 U.S. universities.
It zeems clear. in recent timesat

Jeast. that all administrations.

regardless of their politicaland -

economic comple\mn.,ha\_gum.anhe
university-in
tioh as a positive and desirable ele

mefil in national economic policy. They

have differed, however, intheir con-
cepts of the appropriate government
role and in their degrees of emphasis

.ondifferent means to encourage this

of research equipment to universities

f
' hy should universities and
: companies cooperate? Com-

{ O general support for achieving tech-

| search possible. In general, industrial

tape, and reporting requirements are

1 government. Other motivating forces

relationchip The current administra-

INQUELY —

While previous administrations had

rected programs for the stimulation of
research and development in general.
or umxersm -industry research inter-

gans administration demanded a more .
limited view of government interven-
uon in the private sector,

The principal thrust of the new pol-
m ifvolved provision of incentives for
R&D investments through tax legisla-
tion. The Economic Recovery Tax Act
of 1981 includes several provisions

» provide spec1ﬂc tax incentives for gifts

and for the conduct of research in uni-
versities sponsored by companies v.-:th
growing R&D investments.

W@ panyrepresentatives cite

' reasons for their interest in es-
hinteractions with
universities. Mentiof
quently in an NSB-commission
study were

N

[S access to nianpower (studentsand § E’C’

professors),
O access to technology,

fi g

5 problem solving or obtainmg #, 7

needed information, A 54
0 prestige or enhancement of the .
company’s image, .

O use of an economical resource,

nical excellence, -

C proximity, and

T access to university facilities.
Universities interact with industry

mainly to acquire funding for basic re-

search and graduate training, orto -

support the facilities that make re-

funding is seen as involvi ing less red

seen as less time-consuming than
equivalent support from the federal

for a university to seek industrial sup-
port for its reaearch are as follows:
o : conrnzued

Augus: “2

-
2%

":j ;



| = = acceds to scientific and technologl-

i

involves some kev transfers:

cai are.s where industry indisputably
has special expertise, - - -

' the opportunities through mduam-
’all\ sponsored research to expose stu-
dents to new insights and practical -
research problems that may be of im-
mediate importance to society,

T availability of some government. .

funds for applied research where e uni-

versity joins with industry. and

™ job expectations {or graduates.
Another potential role for univer-

-sitv-industry relationships is improv-

ing the participation of minorities in
research. Many companies, of course,
are active in sponsoring minority fel-
lowships, loaning employees to teach’
courses and help develop curricula,
and otherwise encouraging minority

1 enrollments in science and engineer-

ing. But only a handful so far have
seized the abundant opportunity to
coliaborate in building research pro-.
grams (of mutual benefit) at predomi-
nantly minority universities.

An historical perspective also
teaches that, in different time periods,

universities dominate some fundamen-

tal research areas and industry domi-
nates others. Molecular biclogy and
biotechnoiogy were long creatures of
academic research laboratories but are
now being rapidly assimilated into in-
dustrial laboratories as their commer-
cial potential unfolds. Researchon
polymers and catalysts was carried
forward for years in industrial labora- -
tories, and universities began to make
contributions at a later stage. The
same has been true in microelectronics
and computer engineering. Thus,
technical experience may How ineither
direction and. more com.monh inboth

directions.

How do universities and companies
cooperate” Assuming that the parties
are sufficiently motivated, cooperation

Resources. General gifts in suppoﬁ of

university researchare highiy valued

| because of their flexibility and because

they provide benefits that greatly ex-
ceed the dollar percentage of support.
Such funds. for example, may be used
to begin new projects, help voung sci-
entists get started. or provide for
travel to conferences.

Cooperative Research Unlike dona-
tions of funds, equipment, research fa-

in scope—though not necessarily in

cilities or enclowed contributions, ™
cooperative research essentially in-

| votves interactions of people and offers

the most creative movement. Three
principal approaches are found in in-

' -t1tuuona1 agreements:

T The greatest dollar.support to uni-
\'ersmes from industry is through indi-
vidual research agreements involving
university: researchers. [ndustrial
support in this mode is generally mis-
sion-oriented and specific to a research
program or project, with fairly imme-
diate benefits in mind.
~ Another approach. more sweeping

“Private industry has

. neither the resources

nor the intention to
compensate for any
substantial cuts in
publicly funded
academic research.”

K,

total funding—is to broaden participa;

tion and, at the same time, create sta-
ble industrial support of university -
research by engaging firms through an
industrial affiliates program or con-
sortia arrangements. Emphasis ison
individual contacts between the repre- -
sentatives of member companies and
the facuity, staff and studentsin the
program. Access to students is the
prime motivation for companies to join
such programs.

¢ Athird approach to cooperative re-

~search involves the use of university

facilities. Research centers and in-
stitutes. for example, help attract in-
dustry supportby providing . -
coordinated research and or equip-
ment in 8 central facility.

Personnel and Information Ex-
changes. Forging stronger ties be-
tween urduersities and industries is

' best zecomplished by personal interac-

tions among scientists, Informational

' contacts—seminars, speaker pro-

grams. consulting, personnel and pub-
lication exchanges—are the most
frequent means by which a university-
industry research link is forged.
The a\n_llabmt) anddesire forre-
sources, personnel and information ~ -

t does not ensure that a flow ineither di-

ERECA

| sarily protract negotutiom

. confuse them.

L0 YRGS AW 2 el v s
tainty, institutional shoty, vejectyoe,
disincentives of various kinds all tuke
their toll of initiative in university-in-
dustry interactions.

Despite the fact that these ex-
changes are proceeding rapidly. acude-
micians often attribute a tack of
sophistication to industrial re-
searchers, while compani people ure

often skeptical of the capavity ol acade-

micians to produce userul and timel:
research. These negative stereuty;
do not necessarily prevent the pat

rrom"domgbu-me:-e when mustul in-
| terestscoincide, but they may inninit

seizing opportunities anil unnece--

There are also realiimits to juint dc-
tivity, including limits on available fac-
ulty time and industrial resources.
Other limitations are imposed by the
university's need to fit most research
into pieces that meet the requirements
for Ph.D. theses in terms of schedul-
ing, depth, originality and sophistica-
tion of the work. Further. patent and
license rights, t
uSETipts for possible proprietary infor-
mation and other ¢ritical guestions
fréquently cause difficulties in nego-
tiafing agreements. Fortunately, such "
problems can be resolved When Tt

-ally'perceived needs are pursued inan

dtmosphere of trust and willingness.
~Intheir pursuit of new spurces of
support for research and teaching,
universities have been rightly con-
cerned about protecting the freerlom
of inquiry that is at the heart of their
real contribution to society. A eritical
issue for them is how to ensure tha: the
professor’s teaching and research
agenda is enriched and informeri by,
vet not subordinated to, his contyact
research or his technical consulting,
What's important here s that uni-
versity-industry partnerships muat
respect the needs of both partners. [

-don’t believe, for example, that om-

night to review /

panies should use universities b near-

term proprietary projects or for devel-
opment. Generally speaking. univer-
sities should not be askad tody
proprietary work and should remain

free and open. Companjes should cun-

trol what must be controlled anid not
depend on universities to do it for

“them. The roles of industry and aca-

demia are different and we -hould rot

rection will ensue from those whohave | - © 7
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CLOSING THE GAP

tracts with mductn often are accused

" of violating ethical educational values. -
such as open communication, free dis-

" semination of research results and in-
dependent choice of research topics.

NAM: aqenda forhcgh !echno!ogy n-
¢l ud( « the following sfatemenr

'I‘he ad\'antage'-‘- of mcneased coopera-

tion between industry and the aca-

| demic sector are most clearly seenin

the rapidly burgeoning joint arrange-
ments in commercial operations.
These types of relationships have been
most evident in the biotechnology. ro-
botiés and computer fields. The aca-.

! demic environment has led many high-
| tech firms to locate near a university to
. tapinto the pool of expertise.

Yet. despite these obvious areas of
common interests, the gap between

' university education and industry

needs appears to be widening.

Funding. The major boon provided to
universities in the 1960s and 1970s of
increased federal support has, ina
time of fiscal constraints, been eroded.
At the same time, industry funding of
basic research has declined on a per-
centage basis. This creates difficulties
for universities striving to maintain
standards and levels of activity.

Academic Freedom. The expanding
role playved by industry in academic af-
fairs in funding and cooperative agree-
ments has led to concern over the
pursuit of knowledge and learning. Ac-
ademic researchers entering into con-

Despite the questions raised earlier.
there is optimism about the likelihood

1 ofincreased universitv-industry re-

search interaction during the 1980s.
Three general factors chmctenze

1 this change:

First, product and proeess improve. -

| ‘ments in some industries have evalved

to such levels of complexity that mot, |

_only is an understasding of fundamen-

tal ph\ sical and biological phenomena
required but also much higher levels of

engineering. \!anu!'actunngm becom-

ing process-oriented rather than as-
sembly-oriented. And while this type
of manufacturing is easier to automate
and is more productive. it also calls for
‘much greater involvement with the

§ fundamental properties of the materi-
als being worked. In microelectronics. -

for example, when puzzling phe-

:

Contractual Arrangements. Concern
has also been expressed over commer-
cial relationships governing disposi-
tion of corporate patent rights and
licensing arrangements. Academic re-
searchers feel such conditions may de-
lay publication of research results.
adversely affect the educational pro-
cess and prevent promising lines of re-
search from being pursued.

Solutions. NAM suppbried the pas-
sage of P.L. 96480, the Steve

Wydler Technology Innovation Act,
which established several cooperative
programs within the Department of
Commerce to improve industry-uni-
versity relations. NAM supports fund-
ing of these programs at statutorily
authorized levels. : _

T NAM supports tax, regulatory and
other policy measures that provide in-
centives for limited research and de-

‘velopment partnerships (promoted by

the U.S. Department of Commeree)
between industry and universities.
{J NAM supports measuresthat seek to
prevent disputes over the disposition

-of patent and hcensmg nght.s

nomena oceur. the manufacture of cir-

| cuits is pushed down to ever smaller

dimensions. These phenomena must
be explained before further progress
.can be made.

Further, incremental advancef- in
| narrowly focused technical areas—
characteristic of much industrial de-
velopment in the past—are giving way
to the use of @ broad range of science
and engineering disciplines on com-

plex, often ill-defined problems. orex- -

ploitation of new analytical capabil-
ities. Hence. it is becoming increasing-
Iy difficult for any one industrial

laboratory to ful!,v encompass the red- '
uisite expertise. A partial remedy for -
this situation is to seek out the perti-

nent skills wherever they may be

-found in the nation’s universities, . - -

And ﬁnalh the rapid expansion 01ﬂ

the Nation's R&D svstem over Lhe past
_three decades has diffused research
capabilities over a much broader range
of institutions—academic and indus-
trial—than ever before. Thus. it is
quite unlikely that any one company
could hold and maintain a leading edge
on technical advance in a given area.

It remains a fact of life that. should
corporate contributions to academic
research double or even treble. they
would still support only 2 small portion
of the total academic research effor:.
and such support would be concen-
trated in selected fields.

The implication is clear: If the pres-
entTeve! of academic research is to be
maintained. jhe principal burden will

1 continue to fall on the pubhc purse.

federal and state.

The most essential contribution of
state governmentsisto provide a sup-
port base for fundamenta! research
through the expectation that pro-
fessors on state salaries devote 2 sig-
nificant portion of their work time to
research. Teaching assignments
should reflect this role.

The federal government supports
the majority of fundamental research

in the country. most of it in univer-

sities. Bevond this contribution to na-
tional strength, the role of the federal
government is, and should be, limited
to encouraging. not directing, univer-
sity-industry relationships.

Clearly, the future paths for univer-
sity-industry cooperation will depend

g on the way that-each university and

corporation perceives the essential
role of the university. If the university
moves nearer to a partnership within-
dustry, more resources can become
available. But the university may re-
linquish some of its unique freedom of

action. There are no absolutes and the

issues become matters of degree and
common sense. The primary require-
ment. therefore. is not so much in-
creased partnership. but increased
understanding of each others role. @

Lewis M. Branscomb. vice president and
chief scientist for International Busi-
ness Machines Corporation (an Nam
member), is chairman of the National
Science Board and a member of Presi.
dent Reayan’s National Productivity Ad-
visory Committee. Copies of the board's
1th annual report (see fext} may be ob-

1 tained from the \NSB at 1800 G Street,

NW, Washington, DC 20550,

Au2ust"9ED.
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~ Help Fill
 Research Gap,
_Says OfflClal

By MIKE McFARL&NB
: Shﬂ’ Wrim

Joint research ventures between . -

‘universities and private industry -
create a national resource and allow
the United States to remaiti on the .
' cutting edge of technology. says an
official of a major Amencan Te-
-gearch firm, . -
"~ “Without i, the Umted Statu in-
* dustries will lose leadership ... . and

a large opportunity to develop ma- -‘ -

_ prnewmdustnuandthousandsof

“jobs,” said Howard A. Schneider- - -

man, Monsanto Co. senior vice pre-
" seident for research and develop-

ment, in an address on the UNC
-campus Wednesday night. :

. America could face drastic set-
" backs in biotechnology without joint -

- research, _hetoldaVenabieHanm

dience.

"By the turn of the cenmry Amer-
ica could discover cures for several '
- diseases and even succesfully con-
- trol and prevent degenerative brain

" diseases, Schneidermap sadd. - -
. -.Scientists also could discover how -
togeneﬁcal!yengmeercmps which
. would increase crop yields, and
might efiminate the ueed for I'.heuu
of pesticides, he said.
But, Schne:derman said sneh

- : ‘breakthroughs will never oceur
" without the formation of research :

partnerships between universitul
and private industry.”
- AND SUCB .lOlN'r efﬁorts will

that has evolved recently
Schoeiderman cited a joint research
program between Monsanto, a St.
"Louis-based chemical compay that - |
_produces synthetie fibers, plastics

The agreement which

. oscarch Gap

“{(Continued from page 1A)

L --'"ceme increasingly 1mportant as
- ', countries like Japan form huge re- -

% From 1977 to 1981, Japan held. so o
SRS perceut of the patents in biotechnol- - -
w - ogy compared to the- United States’ ..
©7:: "10 percent, Schneiderman said.” "
[ Federal sntitrust laws: prevent
- .such consortiums in the United.
~-States, he said, and that leaves the
. ““universities to-help fill the gaps in
" this country's ability to remain com-
... ‘mercially compet.mve with the rest
of the weorld. - D
7 “The talents of Amenca 5, re-
 ‘gearch universities are unsurpassed
" in the world. It could keep America .
7= on the leading edge of scientific -
. '.._;..advenmre It could beneéfit Amer--

- ican society in terms of useful pro- ! ocearoh 'in 1981, he said.-The rest

came: from federal and state

__ ducst and find ways to meet basic
L human _needs throaghout the'__ :

“There are risks involved in joint - versity research will be 6 percent,

‘research ventures, probably more - Schneiderman added.”

fortheumvemmthanforthem-;
. “I!'mthemterutof short-tennre- :
‘wards corporatmns damage the

“(universities) . . . they will kill the -
goose that laid the goldenegg. Tam -
convinced. America's major.cor

porations recognize this.””
AS an exampie of one

reached in 19& and- carries asys.

_'million price tag, has two important
: “conditions, Schneiderman smd.m.._ _
... search consortiums between maJor_

" ".corporations, he said.

15 a Jjoint advisory com-
tmittee = made up of four repre-

.authonga to license the patents. "
ere

.. sentatives each from Monsanto and
‘the university — that decides what
research will be funded under the
contract hesaid S

THE CASE FOR the Monsanto- )
‘Washington Umverslty agreement.

.18 even stronger when funding sup- -

port nationwide 1s exam:ned

. Schneiderman said. -

- Industry contnbuted only 3250

“"'million (4 percent) of the $6.6 billion

universities received in suppart of

sources. The maximum mdustry

- will ever be able to contribute to uni-

““ASa nation.' we cannot eontinme -

“to prosper in the long-term (if wie
"keep) assembiing imported goods
-and explmtmg mported ideas,” he

Wl ’svnsltheremspon-
by the UNC departments of

. In conjue- .

with ,\risit b!otechnol.ogym— .

onducted at UNC will be

‘p.m. in the Coker Hall
lobby. Schnenderman will -deliver
another lecture; “What Biotechnoio-

2y Has In Store For Us,” at 4 pm.

in the Coker Audltorium
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| unprecedented collaboration betu n

" | for materials. In return, they offered
] Even before World War I1. Terman

"1 was instrumental in encouragingtal-:

. ented students to start théir own bus'

- - | ‘ness ventures. After the war.'he

.| -explicitly recognized the potentlal for

1 combining federal research funds, aca--

‘demic programs and industrial devel-

his graduate students, William R,
Hewlett and David

S ta,nfords
community of
R technical scholars

4| § andhowitgrew

- Terman, who joined the Stanford fac- &
ult\ in1925and wasits provost from

an aug m—oscxllator a de\'lce to gener-
ate sxgnals of varving frequencies. -
Starting in a Palo:Alto garage, they

) ':i:technolog»—smcon Val- | proceeded tobuild a worldwide, multi-
_ B - Jev—was the handiwork of ; 3-b11hon dollar electronics firm.
1 the Iate Frederick Emmons Terman. - - In the same year, at Terman's sug—

gettlon a'Stanford physics professor.
‘William W. Hansen, gave Stanford -

1965-1975, also set the stage foran era. of | graduatestudent Russell Varian and

tnat university and industry. -

opment. And Silicon Valley was bom.
. In1937. Terman encouraged twoof

Packard, to build

“his brother, Bill. work space and $100

| the’ university half the roy: altle- from

’ "am nv ent:onf- they made.

'0f the klyvstron tube
flmpm\ed radar for
rid War II, provided
n: for the Stanford
tor Center and now is
atment The univer-
eoutinaed




| ‘Varian Associates were among early
{ tenants. Today, the park’s 90 firmsem-
1 plov abeut 23,000 people on Camplla

| president of Zoecon.

| Kornberg, Joshua Lederbergand
- others laid the intellectual foundation -
for the emergence of blotechnology in

o _ciates were among the many fums -
' springing up on the ba.'-.-IS of facult\. re-

| tored video instruction, pioneered by

Sy mahzﬁmmr(m“n
" ties on the patént.

_setting up the Stanfovd Industrial -

‘basic intellectual discovery: then seeking

“in seven consultmg Some were instru-

~assi, the father of the contraceptive

ot industrial. But individuals were .
| free toget their hands “dirty” develop-

sibilities were met. Computer Currie-

rect from campus classrooms to more

_t‘ecslonals up—to—date

3Vorkiig closely with Stanfords .
then-president, Wallace Sterling, and
others, Terman played a central role in -

Park in'1951. Hew lett- Packard and

tands adjoining faculty housing.
Terman deliberately sought to create )

a “community of :echmcal scholats.” He

diel 30 by p:ckmt promising areas for

the best people to build w nat he L‘dled
;teeple- of excellence.” :
Faculty were free fo apend one da\

mental in bringing firms directly to the
industrial park. Chemist Carl DJEI‘-

pill. brought Syntex and later became :

‘Terman's recruitment of Wilham L
Shockley, coinventor of the transistor,.
from Bell Labs in the mid-1950s. even- B
tually led to the creation of 5 a3 elec- - *
tronic firms in Silicon Valley.

Stanford’s recruitment of Arthur

the Bayarea. - v
 The driving t'actor was intellec tual, -

ing their ideas, within guidelines that -
assured their basic academic respon- -

ulum, Telesensory Systems, S
Catalytica and F; ailure Analysis ~\sso-_

searchor consulting, :
Terman created an honors c00pera- B
tive program, enabling hundrecla of
emplovees. regularly adrlittedas
graduate students, to take coursegdi- -

than 109 firms, realizing more than $3-
million annually in revenues. Most of
the proceeds ave plowed back in aup-
por t of professors’ salaries. ;

-An innovative technique, called tu-

Prof. James Gibbons, extends further -
the reach of Stanford, using a combma-
tion of videotapes. regular course ma-
terials and local talent to keep pro-: =

| dustrial affiliate programs in mor
~than 20 fields, ranging from appliec
{ 'math. chemistry and construetionto:”
' “synchrotron: radlat:on znd \ ortheaar.
-\.ata policy. -
‘Managed b\ facultv members. ;he;-e
o affliate programs enable sponsorsto.
| meet on campus and review research,
_obrain publications and cliscuss non- .
proprietary questions or key proolem-
| inadvancing the state of the-artin’
their field. Affiliate programs also gne
/| graduate -tuclenta dn ect expo:.ure to g
§ _.mduatn ;

| historical bequence ofi mnovatlon has

-are now bemgfecog'mzed as " readv

rii'sacaclemic ties
mutual benedt w asthe creation of m-

n the pOat -war penod ’ooth at
elsewhere, 2 fairly standardized

emerged.
The first phase is pubhclv funded

| -and oriented toward the discovery and .

explanation of basic phenomena, It is

characterized by loose, informal orga- |-

nization and very open communication
(which includes quick pubhcatlon of all

_ deta.l]s of anexperiment). -

- The second phase is best called ap-

‘plication. It is focused on processes - .
.and takes place in various settings: ap- :
| plied institutes, some university de- "~
{ partments (of engineering, for = . -
'{-example. nonprofits (such as sR1 In-. -

ternational or the Battelle Institute) -

and industrial laboratories. Thereisa -
- mix of public and private fundingand
‘environments that are variable with *
‘respect to proprietary secrecy. ..
Inthe third stage—development— -

't attention is given to practical applica-
‘tion, including such matters as scale,
| rates and means of economical pmduco
‘tion, The innovation emphasisison
| products; funding is by private risk

1 capital;and the environment tends to
“be closed for proprietary reasons and -

txghtly managed. All such work takes

 place in commercial laboratories.

‘Stanford President Donald Ken- L

nedy, a biologist and former commis:

sionerof the U.S. Foodand Drug -
‘Administration, pointstoa time of -

transition: “Now we are seeing arevo-

lutionary compression of this three-
stage process or innovation. The social

: sponsorshlp of discovery is being rear-

ranged inavery fundamental way.”

.- Kennedy believes the followmg face” |
‘tors contribute to this trend: .

(0 A number of scientific (ll“ClpllIlES

‘Withindustryjor 7

Stanford and 4s general procedure

pime mmm FUI; "T!“r.- e

~'leaps from the laboratory toapplica-
tions that onge seemed intimicating
become commonplace, This now ap-
pears tobethe case. for e\amp!e in

;_.1mmunolog\. and genetic engineering,
. aswellasin mlcmelectromcs o
. Thereis a growing social awareness

'of the importance of scientific discoy-
ery tonational productivit: and & con-
sequent impatience with the wra-

ditional time requirements for ditfus-
1.ing technol
- ZConcer
"unjversiti
I thirdsof t
“done—about the retreat in public sup-

 the public.
creasing in research

. her_'e more than two- -
ation’s basic science is

port for research. Federal funds for
nondefense research have shrunk by

|-about 33 percent in real dollar value

:{ since 1968. Half this decline took place .
" 1 inthe first two years of this decade.

f O Perhaps most unexpected of all, the
~venture<capital ﬁnancmg of small, re-

search-intensive firms in fields such as

“biotechnology and mlcroelectmmcs '

¥has been transformed. Since rajor

> changes were made in the capital gains

-1 tax, the investment funds available for
‘'such ventures have jumped froman es- |

| timated $70 million in the mid- 19 Osto

“about $1.5 billionin1982. - .~ -

The Stanford president tracks the

~{ developments: “Very large changesin.
.value can take place with successive -

generationa of private investment in

| high-technology firms and larger
changes still when the firm goes pub-

|- lie. At its initial public offering. for ex-
B ample Genentech was valuedat 338

per share, T‘ien it aoared to 380 beforP

1 settling down.-

“Despite some chslllw-lonment

about the soundness of biotechnology
.investment. Wall Street was quick to -
1 learn that in this new work, hig poten-
-utxal is associated mth earl\ posse-»alon

ofanidea. =
~“Theresultisan entu-el\ novel mix-

: _ture of influences on university scien-

| tists andtheirinstitutions. Forthe
| university itself, there are new and
-1 challenging pressuresoninvestment,

policy (Does the institution go into

business withits own faculty”). on

technology licensinig (Should the uni-
versity license inventions to faculty-

_led ventures?—to their competitors?

if yes, under what terma?), or re-

mumcatlon are ac-

cts \\‘lth industry {What

O Mt W1
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| conducted at CSare Quite clear: A free

ceptable und should there be full di
closure of terms?1; and on policies - -
- ielatmg to-consulting. faculty: confliet -

1 ofinterest and the: pmtecnon of gradu-r.. :

ate student interests.”

As the Stanford pre-:dent pomts _
out. “many of the problems are s1mpl\ -
{ not solvable by the institution alone.

For the scientists themselves, and the

| ‘invisible colleges’ that hold them to--
gether in national and international
networks. there are other questions

reazons? How much involvement out-
side a faculty member's primaryin- -

1 stitutional affiliation is appropriate?

“In general. this new climate offers-.

1 ™ore apportunities than pmblemc _
What we must trv to do is invelve indus-
try move productively and creatively
with university research components’
and the division of faculty ume between
onand off-campu- ventures,”

Two promising industry -univ ersm ;

collaborative ventures involving Stan-

. { fordillustrate ho\\ theae ob_]ectnes can_
) .be achleved : i o

s tanford recentl\ broke g'round

- for a new Center for Integrated
damental explorations of what would
popularly be called microelectronic
chip development. Its purpose, how-
ever, is not to get a jump on the market
| by developing the next generationof .

integrated systems, but to advance the

overall state of knowledge by orders "
of magru itude. L :

Without industry support Sta:n—

ford’s Center for Integrated Systems

would not exist, With industry sup- -
port. Stanford has an exciting oppor- -
tunity to discover fundamental = -

| know ledge in an area full of promise.
The basic arrangement isthis: 19 .|
| havelicenses toany patents dev eioped B
| .inthe center’s funded projects, but

leading industrial firms in micro- .
electronics and physics each have
pledged to contribute $750,000 for the

‘construction of a building to house €18,

Once the building is completed. those
ﬁrm- will conmbute annnai dUEa to

' hose ﬁrmc ma\ parucx- :
k pate inthects pmgram by eendmg to
the center one visiting ; acholar. ap-
proved by Stanford. to work withthe -
' .CI\ faculty on fundamental research. -
- The rules under which researchis

and open flow.of ideas and swift pub-
hcatxon= of re-ultﬂ area mandate

.taken.” Kennedy emphasmes “The -
o1 parueular afﬁhated firms gain through -

| ‘their éxposure to newjdeasinthese. .
| fields and to the faculty leaders who "
~ { . are asking the new questions. Perhaps
most important, the sponsors havea
-1 chance to become acquainted with

_ A1 also hope to enrich through the center.”
| such as: How much can or should they .1
_guard against the withholding of infor-

: l-ather different model for the develop- .-
" mation and e\change for proprietary. .

i, search in genetic engineering and bio-
__technolog_\ an(lm_aﬁihated \mhafox- -

“The drmng force wasin- |
| tellectual, not industrials .

Systems (CIS), dedicated tofun- |

| nancing the new entities. A unique fea-
‘ture of the arrangement isthat the . |
_center will hold 30 percentofthe -

- and dividends realized on Engenics -
stock be devoted to the further sup- -
_port of basic university research as de-

‘genies, nor will Stanford lay any spe-
“cial claim to résearch funds available

.mereialrates and in aceo rdance with
_exigting policies at the universities,

i £ ‘om;
~uch \enture= by as~u1 ing that funcla-
“-mental work in this area will be un(lel- e

bright students, whose education w e
. A second arrangement, providinga
ment of new industry-university collab- :

oration. is the new nonpmﬁt Centerfor
Biotechnology Research, 1t will fundre- -

But individuals were free | i
to get their hands dn'ty’ T
de\ elopmg thelr 1deas

proﬁt ﬁrm Engerucs Inc.. which \nll

seek to develop commercial oppor- .

tunitiesinthe samefield. ~ - ¢
' Six major firms collaborated in ﬁ-

equity of Engenics, and its charter
provides that any capital appreciation -

t.ermmed by the trustees of the center
" Stanford owns no equity in En-

from the center. The six sponsoring
firms of the center and Engenics may -

these licenses will be offered at com-

“*The novelty of the research agrees !

3 mlhngness to form a new

g con=ort1um for unl\ ersity-

“based research. -

~These new form€ of mdu:m in-

3'_x01\ement in university research did
"notemerge easily; the\ evolved out of

L processof hard negotiation.:
~The condmon unider which univer-

sty research flourishes—open and
Bl free exchange_ of ideas—is reallv quite

the proper and neces-
t_nhrouck end-product

Qpnncox'mg re=earch Kennedy con-

: :_.tmue-'-‘ *iz not the same as makmg a
- charitable contribution. The same
‘firms that make charitable contribu-
“tions for philanthropic reasons. vightly |
‘insiw on getting their return. evenif
-long-Lerm from =ponf-01'ed research.

*For theirbart. universities have no

i obmchon if their research benefits

business. Indeed, they rather like the

“idea. but they are zealou= about ensur-
r.-;mg that the condmonc essentialto free
-inquiry for teaching and research are
not. compromised.”

In congres ssional te:tlmon\ on be-

{ half of the Association of American
~Universities and the National Associa-
'. tion of State Universities and Land
~Grant Colleges, Kennedy has backed

- 1"tax credits for business firms that

‘1 sponsor basic research at universities.

‘Besides providing an incentive for

" fundamental research that individual
firms often cannot undertake alone,
such tax credits wouid, asa critical by-
“product, train scientists and engineers
moreattuned to the needs of industry.

“Wemust finda way toincrease the

| rather small proportion of industry

- contribution to university research-—it

| is around 5 percent at Stanford and

averages only about 3.5 percent for
U.S. research universities—without
Jlaunching a migration of the unjver-

. sities'best research talent into indus-

~try,” Kennedy emphasizes.

th]e it cannot substitute for sus-

| tained, large-:cale federal funding of
| basic sciences (page ), increased in-
"t dustry-support could help meet the
- cntlcai need for instrumentation in
unijversity laboratories, buffer long- -
ments with the Center for Bzotechnol- By B
1 ogy comes not-from any lq)ecl:al 4
| -conditions developed by the univ er
-sities,” explains I\enned\ “but from
‘industry?

search from sharp fluctuations
funds'and further quality

‘of future researchers.
ackard recently an-
nillion program toen-

_¢ourage promising graduates to
-continue teaching aftercompleting

heu‘degreea—m essence. rewarding

; cuutnmed
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| thesciences was theology’s most che

'hem for hot commg to mork onthe
compan) pavroll. -
,1f Stanford’s e‘penence isany’

gmde such long-term concern for aca- f
demic quality—a concern that today "
-extends far down into the primary and -

aecondar} schools—is vital for main-
‘taining a strong, productive economy.
- Innovation and entrepreneurship
both remain vigorous on campus. = -
Stanford's faculty of1,100 produces -

{ an average of nearly three inventions -

or processes a week that are reviewed -

1 for possible licensing. Gross income

from technology hcensmg topped

' S" 5million last vear. -

““We are in the third year ofa very ~

.} search property (TRP), such asapiece
"} of biojogical materialora computer

| |- lished Software Distribution Center

Zw hich ::hov- E; hc; Slén of-'- E

{ 7abating in the near term, notes Direc-:
:F tor__mls_RmmggE? E UﬁiceofTech-

nolopy Licensing. "

~Molecularbiology and tnformatlon i
--wlences are theareas of greatest ac- -
tivity, “he notes, In these areas, the

technology often involves tang’t‘ble re-.

software program. University rules

-make TRP promptly available to scien- |-

tific colleagues while protecting its = .| -fan 3
,: and hybridor

commercial value. A recently estab- -

helps meet these objectives. -
Biological products of greatest re-

{ when they are portrayed by the hu-
'| manists as the new savages, bringing
the world to the brink of destruction. .-

leadership—the politicians, the philos- -

ophers, the law'yers, the humanists,
.and the t.heologlans-—w:th sclentlsts
‘and engineers? -
Iamsurethatthxsquestmn onthe
surface, sounds somewhat pre-
posterous, but there are scientists who
profess to have an answer for every-

{ thing, who have been disillusioned by -
1 political and legal forces, who often’

. feel unduly inhibited by philosophy
and theology, who legitimately bristle

One might make the point that the
nonscxentlsta acted mighty selfishly

| themselves when they had theirday. 1 -
{ must resort to some oversunphﬁcatlon
here, but [ think the mmn pmnt at is- -

sue wﬂl be evident.

-4 TheGreeksin t.he:r day reduced a.!l- '
1 ‘know ledge to philosophy. A remnant

of this remains, as many scientists to-
day receive ph.D.-—doctorates of phi-

-1 losophy. The Romags brought toour
| civilization a heritage of law and politi- -

| calorder. Many of our current legal
4 principles were formulated long ago in .

1. the Code of Justinian, when science =~

was fairly primitive. Renaissance man
~-almost worshiped the arts. Science -
“was simply a liberal art in those days.

‘_ In medieval times, theological syn. .
| thesis wasin hxghest vogue, The earli- -

 est universities turned around about
the faculty of theology. The queen of

hlgm&dmmmm three _'_aearch and commerciai mtere:t are

R SCIENCEHAS“'SDAY S
. by'l‘heodore M. Hesburzh L :ﬁ:}d title. Nosscientist or engmeer ::_-

Wouldn't the world really be abetter ~.~ ¥ould have had then the ascendency

place if we could replace the current each enjoys today. In fact, the explo-

sive beginnings of science and technol- j
- ‘ogy were most often met with :

res:stance ‘and mlsundemtandmg

. .- Would it be any surprise thenifhis- |-
’ toryweretorepeatrtself,lfthose who |
. hold the ascendancy today were to .
- claim as their exclusive rights thecen-
. terof the stage, as the philosophers,
“the lawyers, the huma.msts and the -
*-theologians did? . - .
‘Would it be mcomprehensxble 1f sci-~

‘entists and engineers wereto claimto- | support for campus RED

-+ day that they, with their revolutionary | "y greds of students, both gradu- |

- . new knowledge and power, could doa
' better job of running the world than -
' those who preceded them in man’s 1ong

: .
history of intellectual developments? . seores creating their own companies.

‘There is historical precedent for
‘those who answer in the affirmative *

-.and claim exclusive leaderstup today -
--for scientists and engineers as the best _
~the world may expect and need.

- Toould read:!y understand this .

‘statement: that those who are merely

..stand history, condemn themselves to
: mpeat all hu.man errors of the past

dent of the University of Notre Dame and a

.. former member of the National Science | t1€ncCE10Y
". Board, Excerpted from The Hesburgh Pa: | - 3€e how

pers: Higher Valies in Higher Education, | =~
. 51979 by Rev. Theodore M. Hesburgh,

C,8.C. Reprinted with permissionof
-\ndrewsa. & McMeel, Inc. All rights

children of their day, who do not under- y

ids. So far, researchers have made
ore than 100 clizelosures of biologicul
‘materials to r.he Ot‘ﬁce of Technolnfn
Licensing. .

~.-During 1981 8’ btanford recejved
‘income from 56 aeparate technologies,
‘Earned royalty income on sales came -

fromsuch producta a3 'a bislogical vell

-] sorter instrument, text-editing soft-
{ ware, a chemical reagent . an infant

tem and anin-
attractant .

‘hearing-detection

‘fant transpor

‘Advance pay

88 percent of the income came from
cases disclosed to the Office of Technol-
ogy Licensing in 1974 or earlier.”

. Unlike most industries and many

: 'ot.her universities, Stanford permits | .
_individuals to retain a one-third share

| of net income from the:r inventions.

| Another third goes to their depart-

ment and the rest to their school.

| While small, these funds are growing
- fairly rapidly and provide contmued

ate and undergraduate. have attended
trepreneurship in the past two years.

Computer software is the hottest

;_' -'amgle field. Other venture- range

from fiber opties and new met hods of

--'drlllmg for oil to earthquake safety in-
:spections for homeowners, books,

'.atanc . but again, in disagreeing, I - |- chocolate-chipcookies and trutfles.

-would only underline one perceptive

~Theresno nmd lock--d;ep master

. ‘_plan involved.

Asin btanfords many :ela.tmn:, with.
{ busmes» and society generally. there's
1| a'concern for finding bright people. -~
| creating a climate where their talents

' The Rev. .mm 1 Hesbnrgh is presi- ':--j- - can fvurish ina wide variety of ways,

and—hardest of ai!«-—ha\ ing the pe.-

d

U"-hvbndomaa_D\x'prob& aml'pla.- ]

re receivedon | .
_' ‘Y- sound synthesis for musical in-

| struments. human hybridomas. acous-
| :tictiicroscopes. computerized axial -

1 tomography (CAT) technology. oloocl- E

= ‘flow detection systems, cryptology -

oo o systems and computer-aldecl deaign
) software. . C :
““The gestatlon penod ofa umversxty :

il dlscovery until algmﬁcant income from |

: Fﬁesmrecened is generally long,"Re- |

ers observes. “In 1981-82, more than |

student-organized conferencescnen- . |

4
3
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g e lony tradition of industry-
university cooperation in
education and research has
recently been even more

: clo~.el\. cemented. particularly in heav-

ily financed research agreements.
How do you view this?

i Skeen: [ view the trend very

positively. E very aspect of what we

-know about education and university-
‘run research and clevelopment points -

to the need for greater cooperation be-
tween industry and universities. Over
the past few months, we have all been
alerted tothe long-termdecline in the
quality of U.S. education, especially in
the sciences. There i3 aiso the problem
of a rapid change in the-technologies
used in the private sector-—so rapid
that few universities can be expected
to keep up with the state of the artin
training and research facilities.

Industry can benefit its own Re¢D op-
erations and perform a tremendous
publie good by helping meet the in-
strumentation needs of universities
and assisting in the improved quality of
students education. Everybody wins.
The industry getsaccess to the best
research capabilities in the world; the
university gets financial and equip-
ment support: and the student endsup
better-educated and more qualified for
the modern workplace,

Somerville: What current and future
areas of industry-university coopera-
tion clo you see as most signiﬁcanr.?-

Skeen: Without cloubt. I see high-
technology development as the most

{ significant area both now and in the fu-

ture, specifically inthe areas of educa-
tionand research. My own state of
New Mexico’s Rio Grande Yalley has

-become a prominent center of modern

science and high-technology develap-

i ment, with large and varied assets in

institutions of higher learning, govern-
ment laboratories and industry staffed
with professional and skilled person-
nel. Tothat end, [ have supported the
establishment of governing and admin-
istrative mechanisms to initiate and
guide the active development of the
Rio Grande Research Corridor {RGRC)
to enhance the quality and quantity of
employment in New Mexico by at-
tracting high-technology industries.

One area where industry-university
cooperation in education and research
has resulted in clividends for the state
is in explosives-technology reseapch

-and application with emphasis on the

e e e, s —— —

_ years been the focus of high-technol-

- side side-by-side with active mining
-and metallurgical engineering depart-

_high-technology applications of explo-

tion by private industry, vet New Mex-

_ ent relationships into a nationally

R&D WITH

ATWIST

OF HIGH TECH

The 10le of government 1s to
expedlte the process

areas of metailurgical and ceramics-
materials processing, and ore-quality
improvement and materials extraction
for enhanced yields and reduced en-
ergy use.

New Mexico has for more than 40

ogy activity in explosives applications
by universities, defense-related na-
tional laboratories and industry. At
the New Mexico Institute of Mining
and Technology, these technologies re-

ments and with explosives-related re-
search in the institute’s research and
development division. Combining
these individual efforts to develop

sive energy tn metaljurgical and min-
ing problems will result inan enhanced
center of excellence with national and
international significance.

Explosives technology is an unusual
field that has been given little atten-

ico Tech now provides explosives-

related research and testing services
for many government agencies as well
as industrial clients such as Boeing,
Honeywell. Vought, McDonnell Doug-
las. Brunswick. Motorola, BDM.
Hughes, Aerojet General and others.
Four of these industrial clients have al-
ready expresseda Keen interest in lo-
cating facilities in New Mexico Tech’s
research park area and in working co-
operatively with the institute.

[ feel strongly the proposed effort
will provide the catalyst for combining
current research etforts, in-place labo- |
ratory capabiities and industrial cli- |

important center for the apphcatwn of |
explosives technology.

operation—in its many facets—is
viewed as enhancing the U.3. re-
search-and-development effort and
providing benefits to education institu-
tions, is there justification for govern-

ment action to spur cooperation?
¥ : : .

-Skeen: Certainly—in a supportive

manner. [ have always felt that one of
the roles of government is to assist the
public good. Not to do the job in most
cases, but to assist those better

- qualified and closer to the problemto

solve it for themselves.

The most appropriate role for the
federal government in this case isto
remove any impediments to these #o-
operative agreements and then to pro-
vide as many incentives as good fiscal
and public policy permit. Many bills
have been introcluce this session to
that very end. The appropriate com-
mittees have to act on those bills be-
fore anyone can say exactly whatis
likelv to happen.

The Reagan administration is cer-
tainty aware of and sensitive to the
problem. There are, nhowever, limitz to
what can be done as long as the deficit
remains so large. [ believe industry-
universigy cooperation to be an impot-
tant component ina program o in-
crease our rates of innovation and

- productivity——leading to a stronger

economy, 30 vou cannot drop one issus
to pursue the other.

Somerville: Antitrust laws have often

been cited as providing a disincentive
to cooperative ventures involving in-
dustry and universities. Should anti-
trust laws be changed to stimulate
even greater cooperation? Ordo yvou
believe that antitrust limitationsz onve-
search cuo;aeratn es could be changed

“administrativ ely?
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by Brendan F, Somnerville

" Skeen: i don't think current antitrust

¢ sensus zeems to be that a clear pol-

i ment—combined with the removal

laws prevent these cooperative rela-
tionships at all. We see this same prob-

lemin joint R&D ventures among’

firms. especially in the high-tech area.
It is easv to forget the important role
antitrust pelicy. when first enacted,
plaved in strengthening free enter-
prise in this country. Most of our in-
dustries. however. no longer compete

" | inanational market. The international

competition we now face necessitates a
joining of certain industry interests—
such as R&D—to better arm American

“industry {or the market-share battie

under way in world cominerce.
Several major conferences have
been held on the subject. one of the
better ones. as a matter of fact. by
the NAM in Boston last fall. The con-

icy from the Commerce Depart-

of treble damages in the antitrust
reguiations from the Department of
Justice—might help a great deal.
The Commerce Department held a
high-level meeting in May on the
subject and considerable progress
was made. ' :

Somerville: Several bilis before the
House and Senate address the ca.
pability of schools and universities
to deliver more quality scientists
and engineers. Do you believe that
university-industry research rela-
tionships can generate new oppor-
tunities for quality education, par-
ticulariy at advanced levels? :

Skeen: Absolutely. In keeping with
the administration’s commitment to
ensure our country’s future
strength, the director of the National -

| Science Foundation and the secre-

tary of education were instrucied to
examine the adequaey of scienceand -
engineering education for the nation's
long-term needs. I highly recommend
their report. “Science and Engineer-
ing Education for the 1980s and Be-
vond,” which provides a comprehen-
sive study of important and difficult
issues facing the nation’s science and

‘engineering education system.

Somerville: Many of the issues the re-
port raises have been partially ad-
dressed hy the administration as part
of its economic recovery program. The
Nationa! Science Foundation. for ex-

ample. i= slated for an 1& percent bud-
get increase by this administration. In
addition. the president haz initiated
reforms in the tax svstem to stimulate
investment and spur growth. lam
hopeful these efforts will promute co-
operation in research among industry,
universities and government. These
measures, taken together. willdo
much to stimulate new interest in sci-
ence and engineering careers and
strengthen the research-and-training
base of the nation: the universities and.
engineering schools nationwide.

Somerville: More difficult problems
than antitrust or taxes in the univer-.
sityv-industry relationship have been

‘_ LSt R W

sor’s conflict between his academic res
! ponsibilities and his commitments to
acompany’s research needs. Your
subcommittee has held hearings to
examine aspects of this in the biotech
nology fields. What were the results?

Skeen: That depends on one’s per-
spective, I'm afraid. Not allmy col- -
leagues on the subcommittee are as
comfortable as I am with the growing

raised legitimate concerns. well-docu-
‘mented in the lay press and academic
literature. Let me say that [ donot
think the problems are insurmount-
able, nor do they prompt a need for ex-
tensive government oversight, The -
issues are not new. Several institu- -

" raised. The ethics issue s one:take. !
forexample.a . ¥ profes-

tions. like Stanford (page 111 and a7, !
have a long and suctessful history of
collaborative relationships.

The subcommittee recently held a
hearing in New Mexico and examined
the plans for the Rio Grande Research
Corridor, which builds on the talents of
the state’s university systemtoattyract
industryin such fields as biotechnol-
ogy and robotics. The development of
the research corridor dependsz ona
multitude of collaborative research re-
lationships dnd canonly improve uni-
versity education, industry ReDand |
the lucal economy. Sure, there will pe |
some problems but the benefitstoall |
inwlved will prompt a quick =oiution.
You can count onit.

»

Somerville: Another problem lies
in data publication. Academic free-
dom demands extensive publication
of research results. while industry
is more protective of results until
they are safeguarded (by patents,
for example). Some believe that uni-

_versity-industry research coopera-
tion is not likely to be so extensive
that temporary limitations on open-

- data exchange would harm the over-
all academic need for free publica-
tion. What are your views?

Skeen: Academic freedom must be

- maintained. In our hearings on the
decline in the quality of education in
America, a number of witnesses felt
that perhaps there has beentoo
much pressure on professors to pub-

. lishinstead of educate. The balance
between research and education is
dynamic and shouldn't, in my mind,

. _ i Rep.Joe Skeen (R-NM} is ranking minor-
trend in these agreements. Many have ° '

be toyed with. However, it may be
that a little less emphasis on quick
publication of all research findings and
a little more emphasis on the educa-
tional advantages of collaborative re-
search endeavors might do the
universities and students some goed.
Again, man)y universities have worked
out thisissue with their industry part-
ners. Bothi sides must make compro-
mises; this just hastobe accepted. M

ity member of the Science and Technol-
ogy Committee’s Subcommitiee on
Investigations and Oversight. Brendan
F. Somerville is NAM director of innova-
tion. technology and science policy.
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i-elf and the apphcatlon of baarc re-

-search. They see hybrid scientific

“vigor emerging from such collabor: a-

'} tion—a vigor that would keep -\menca
".at the'leading edge of scientific, téch- "

nological and industrial change and en-

“I sure that it remains the leading

scientific and economic powerinthe - :

world. They also argue that without f x
“such university-industry collabora- -
| tion, American industry may lose its:
~| technological leadership in key areas -;ﬁi ‘
Jto mdustry-umu ersity-government .

} consortia Such as those established by
_the Ministry of International Trade -

o and Industry (MITD) in Japan. Asacon- -

L 'basnc research.

! ;threaten academic freeclom by dis- -
couragmg basicresearchand the shar-

- ontrow ersy provokes
_ '-change Acurrent contro-
-~ versy that promisesto :
algmﬁcantlv change the
relationships between
universities and industry stems frét -
the increasing number of joint re-
search contracts being developed by .
America’s research universities and -

“| research-driven compames Whatare

the pros and cons? ..

: bupporters of research ecnabora-
tion between universities and corpor'a.o
tions argue that the research talents of .

| America’s great universities are unsur-.

-passed in the world. They suggest that’

these talents, coupled with the splen- |

did technological and product develop-~
ment skills of American industry and .
our national entrepreneurial spirit,

could accelerate bot.h bas:c research it-

i -ular, they believe industry w ill
_encourage universities to pumue ex

'of my scientific collea.gue.-, inuniver

- sequence, key American industries '’
“ {'may fail in the internationai mar- -~
“:1 ketplace, Finally, they point out that .~
' umversm-mdustrv collaborationcan

provide important research funds to
universities. which largeh aupport

_ Detractors auapect that contracta
bet“ een companies and universities .

ing of knowledge. They believe that -

. | such collaboration willundermine our -
[ system for dxacmer) of new know leclge

and training the scientistsand oplmon

- leaders of the future. They question

whether our universities are morall\
strong enough to withstand what is

'~ construed by some to be the corrupt~ o

ing influence of big business. In partic:|

1 cessively utilitarian goals and to ne-
1 glect i@ng-renn fundamental -

' { questions. &nd some of themqueatloh _

‘whether it is sensible for public com- -

-panies to invest research dollarsi m um- :

versity research, where the .-

“companies’ control over conduct of the )
research is Timited or-nonexistent

“Tunderstand the hesitation of 56

_wards. cor Poratio
intellectual 2 'ucuue of Americus-ini-
“versities. ‘thi

¢ U.S. universities. In 1982, thecom-

sitiedand LREIE Coliv st is o -

'tecungaudemsc freedom. Lagves thin

:the university must pe protected and
‘nurtured as a place for puve scholur-
~hlp a place to some extent insuluted

'zrom excessively t-hhu tun gouls

“If in the interest of short-term re-
..damase:e Ne Dusic

Awillthe goese thay -
lays the goltlenegg. Lam convinced ,
COrPNLIinng rec-
ogmze this and
“portance tth sty s sgierty
main arena‘torthe rh«cmev of Gaets,
“explanationsand ideas. Monsanto e er-
- tainly understands the imporiance of
great, independent, research univer-
- sities. Yet wetave become cunvincerl

ensitive: nthelme

" that industry-university research col-- .

“laborations can benefit academicin-

“stitutions, industry and society.

Todlay,. Monsanto isa participantin
exeral research collaborations with

‘pany announced a five-year. $23.5-mil- |
1 lion agreement with Washington
“University in St. Louis to conduct re-
_search on proteins and’ peptxdea that
regulate cefl function. Also in 1982,
“Monsanto signed an agreement w ith
‘Rockefeller University for a five- -year,
-$4-million basic research progmm in
pia.nt photoayntheSb T

; mce \[onaanto crea.te- .md ~ell- i
science and technology. our com- |

pany has a vested interest inthe
tuture of the -c1entmc enclea\ orin f‘u-.
countn
- We see the nature a.nd d iréctio n u)l
- science changmg pmma.nl\ inits
quxckemng pace—with ahd..".) acceier -
tions recently. :
= Thetime betu een makmz a (h-cm .

er» and having it enter the commercial

STechnology tra
versity is also quickening—norve ot
‘what the University discovers can be
-applied by 1mlu-=tr\ thanw as the cuse

’0 vears ago R

ey be-
tu eenbasicand apphed research—or
bet“e\ T Unive e1--1t\ and mdu;-uul re-

th paat two Veurs.
b ',I_ntern ; lonal campetttxon in h.qh

-x?_“ |

A3

~world s getting -hm ‘ter. particularly )f‘#{
in the life sciences. : _
e fisler (rom the Lo =

)
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' _tr\ and um\ertltlev

11} e Ry —— R

o M Ol'l\d]hu '-upport..‘

B, -nm Dt‘(.‘all'-t: it i one.

- i.ample. have Jed. or 0
driven. an increasing f.- .-

"t not match the massive
| in Americas great re- .

| But_we need this sei- .

-lamel\ crea ed moperan\e agree-

for -c1entlm mnmauon o

 industry toward higher  §
| value-added prod-
‘uets—products that. -

'fformula for other. ecompanies and uni-

1 versities to follow. It was designed

ments amc-ng go\ernmen{ mdu%nes 10 ' 't0 suit the part icular cultures of these

‘| ‘competiveness in changmg W orld mar-. ‘| two particular institutions. It may be
‘kets but also America’s, - ! u*-eful__-hc“ ever. to enlumerate the con-

' " ' " tract elements we be-

- lieve eritical for under-

takings of this sort.

ng the reeearch skills of th:- distin-
guished academic institution, Mon-
_santo enhances not only it own .

into a rezssessment "’
and 1echrecuon of their .-
roles inscience. We are
ﬁndmz ourselves

wo years ago. when
ionsanto scientists
segan talking with
~David Kipnis. chair-
~manof the Department
of Medicine at the
- ‘Washington University
- "Medical Sehool, and nix
- colleagues. Inthose
twovears of eareful
pianmng Washington
“Univérsity and Mon-
.santodeveloped aplan
; . for bringing the bene-
- -fits of important medi-
- cal discoveriestothe
. ‘public faster than
would othermﬁe be the
_:case.

D ang. LechnmuE\ trans-"._s :

fer
this-concept of partners - -
mean: of adapting to =

competitive change. &
Market forces, for ex- -

proportion of American |

rely increasingly on sei- .
ence and technology

transfer.. The lines be- . . The goalc¢ of the Wash-
tween the chemical, ag-: | - mgton University -
ricultural. medical and - ' agreement is to pro-
‘drug. textile and com- vide society with
_puter industries are ; health-care proclucts..
growing less and less ~ Yet, at the same time,
| distinet. B R it specifies that 30 per-
While this change of- e { -centofthe research .
fers us the opportunity . g _‘conducted is tobe allc:—
for synergy between :; ;. catedtothe pursuit of
- what have traditionally . fundamental biological
_been different technol- " questions. The other 70
| ogies and sciences, it " percent is focused on
also produces the prob- - - curesfor as vetincur-’
.t lem of deveioping'new. -~ able major diseases.
{-and needed skills. - ‘Provisions were
" Molecular bnolog\ is “made for specific proj-

" ect agreements, The
-Washington University
7 contract not only builds
- aframework for these

an example. Chemical =
or drug compan1e=can | ———

skills that have evolved Sl
5 join‘t advisory commit-

N 7 teemadeup of four
s .Momanto renreﬁenlat:\ es and four

-earch universities..

ence angd technology to de\ elop prod- About lo Vi ear= ago. Monsanto and

| ucts that meet basic human needs. One Washmg‘ton University entered.into .. al from the um\erctt\ to decide what re-
way 16 accelerate this process & sto o

an agreement with the Office of Naval
.'Reﬂemh to conduct scientific inv est
| gations on high-performance com-
_posite materials. That collaboration
~and a later association with Harvard
| University servedasa precedem for
| the recent agreement with

ington University.
either Monsant,o iy
University views the agreemen :

1 he aw; ardmg of recearc'h

‘university tells the commit-
architis doing or wishes

continned

Wi aahmg‘t,on Lmversxt\' ‘
part of a plan to bring origi-
nal -cn:nce 5nd technolog\ tobear on

Negotiations started

‘but also establishesa -

sl iRplang




~ode, The ¢ commxttee selects

{ tablishes a 30-day period for Monsanto-

‘arenas repreSentmg society’sstakein.
| the research. Thereisa apectai re-" -

{ time and to assessits scientific ment
{ and impact on the two institutions. "

- | of ideas among scientists. Because of |
1 the proximity of Washington Univer-

1 sity to Monsanto (only 15 minutes.

1 away) and because of the rapid gmwth'.

-+ 1~of biological expertise inside the com-
] pany, this will be a true collaboration. IR

~ |- Monsanto scientists will work oneach |. "o

“§ project with Washington University

1 smentlsts m theu' labs and our labs

| '_ o cnsanto has the etc\uswe
N right tolicense any patents

~:| to how effectively this research collab-
| -oration will serve the ultimate benefi- - -

- _ research is fundamental investigation:
_the R, if you will of R&D. While indus- - |

.| -isinthe development phase, or the D of
.. { R&D. Development is an expensive.

| time-consuming, hégh-risk process.
| For every research doliar spent on dis-

- velop that discovery intoa useful -
| . produict that can be manufactured and
‘1_soldinthe ma.rketplace ' L

of major crops,

proj_ect.é":

freedom*to pubhsh‘ the agreementes- |

to. rene\\ ‘any.manuscript. - |
tract alsocalls for an mde- il

quu'ement for a scientific) peer commlt- '
teetoreviewthe work after a cértain

This all leads to a mutual exchange

_ :g’rowth regilator.” "
. Obviously. acompanv cannot afford |
to invest shareholders money inthiz -
2 Fkind of high-cost, long-:erm develop"
ir --{ ment process without some guara
“tees that success will providean

-opportunity torecoup theinvestment. :

-ships will be the regard in which each
- { partner holds the other. Integnty and -
‘mutual trust areessential. Sois adeep .
conviction that the rights andi interests | -
: ,_'of both parties must be safeguarded. -

:_coverv and technology transter, theae )
1 _partnershxpa ¢an help umvemt '

-pent w ell overa clecad
millions of dollars, Yet it still haa not
“¢ommercialized an :mpa :

1nthe future, we may expect tosee

‘more companies and more universities | change

-'Eorgmg partnerships. Hopefully. each | able

| ‘partnership will be tailored to the paz---‘: le:

}ticular university and corporate cul- .
turesinvolved. But inallcases the' "

kevstone to the success ot the partnei -

- By accelerating the processes.of dis-

- petitive
- { leadership. however. we must ensure
- that the rights of both institutions are

.unde'-- nri sotne

. aomet\ 3 1mpormn newlsand 0NN

their ablht\ tomeet troze neetls. Con-
er‘-elv mduatn Lar 18 to gain -
through an infusion of hasic knowledy-

- that willenhance its wan applied re-

search, New perspeciives and new
way's of thinking snotd emerge from
both institutions. .~ -

__'-.The controversy ox-r'nduun -uni-

allenge. T) maint 4:nrhat

securedl: and we mus: demonstrate
that society is the ultimate beneticiar,

‘of these relat.mn-.hlp.. n

Howard .-\ bchnelderman is senior vice

president of research and dev elopment at

1. Monsanto Companv (an Nad rnernbe: vin
' _'.St Louls. \io -

that may come fromthere- . |
search. This important provision is basxc 1l

ciary: the public, The forte of scademic -

try is also capable of doing highly origi-
nal research, the place where it excels

covery, it takes hundreds mibre to de- .

Noless significant is the time com-
mitment. A rule of thumb is thatit .
kes at least 10 Years togo from the o

iginal discovery to a product on the -
shelf. That was true of the Lassoand -
Roun dup herbicides asweil as the As-.

urf stadium surfaces we devei s
oped. To develop plant-growth
regulators that willenhance the yleld -
Monsanto already has - |

.| effort to develop the first factory that -

“=to attack problems of productivity -
- ‘and innovationin American mduztrv

' Purdue’s Schools of Engineering, .

“versities and private firmshave also -

teamed up to tackle the productivity -
-difemma, Hancock claims the CIDMAC
1 approachis unigue. Centerre-"
| ‘searchérs will seek to integrate the
1 traditionally separated functions of
" | computer-aided design{CAD), com-
| puter-aided manufacturing (CAM), ro-
.| boties, group technology, and

‘1 simulation of product processes a

Researchers from five corporatzons
are working with scientists at Purdue
University, Lafayette, Ind.,ina major

will be computer-controlled-—from -~

product design to the loading dock. - |
The Computer-Integrated Desrgn.

Control Data Corp. It was eatabhahed :

explains John C. Hancock, dean of

. While acknowledging that other uni-

management techmques for produc
tion management. -
: 'Seveml research pro

ROBOTICS RESEARCH _
_des:gn.mg “more mteiligent" robots

" Improved tactile sensing would
make robots capable of bringing ob-

- jects together—a “must” in the fully
.. . automnated factory of the future.
© T Sight capability would especially
: - improve the inspection process.
__:\Ianufaetunng and Automation Cen- - -
“ter (CIDMAC) is a cooperative venture
-1 -orgdnized by Purdue and sponsored by
Cincinnati Milacron, Ine.; Cummins
. Engine Co.; Ind.; Ransburg Corp.;
-and TRW Inc. (all ¥ AM members): and

I3 Flexible fistures would allow a

. robot to automaticaily adjust itseif:o.

parts. At present, “cradles” for hold-

4Ang the parts are not flexible and must
o be replaced eachtime a different or
_new part is manufactured. -

= Cooperative work projecta.\.\ ould -

rently, robots are capable of interact-
ng with other machines, such as

+ computers, but cannot wi ork with
- pther robots to share work tasks.

Z Free-moving ‘venicles would im-
pro»e flow-time and inv: entory by a fac-
tor of 10 and reap dramatic improve-
ments in productivity. At present,
robot vehicles that carry parts or pick
up objects are guided by cables around
the plant, makmg du‘ect pomt-to—pm

dustr} -academic coahtton
tinstant results but

without sacrificing

significant increasesin -

'unprove work flow and efficiency. Cur- '



British universities are becoming
rich hunting grounds for technology-
transfer agencies. New in the

gueue is the Research Corporation
of the US. Laura Mazur reports

¢ Now_that the British Technology Group
{(BTG) no longer has the first choice of
explOTHNE —Brst—aeadeic Tesearch, our
ufiiversities are peconung  rich hunting
zrmﬁ@m:ws
The latest 1o join the queue is the US’s Re-
search Corporation. It wants to apply tech-
niques culled from 70 years experience in the
US of translating academic research into
market reality.
According to Dr Charies Desforges, chief

executive of RCL, the part of the venture |

which will deal with commercial exploitation,
“We will be looking for activities whereby an
invention becomes innovation and then com-
-mercial reality.” The surplus funds will then
be circled back into Research Corporation
Trust (RCT), the heart of the British organ-
isation, which will, in turn, recycle the money
into more research.

Steering research :

RCT, which will steer the research grants,
is being formed as a charitably-based joint
venture between Investors in Industry (which
is backed by 2 number of banks, including the
Bank of England) and Research Corporation.
I will kick off with £100,000, which wiil
sventually be increased both by the growing
commercial subsidiary, RCL, and (hopefully)
by British commerce and industry.

The goal of RCL will be to sew up non-
exclusive agreements with universities and
other institutions of higher education-—at
first here, and then spreading to the Conti-
nent. Any tempting proposals it evaluates will
become RCL’s responsibility for patenting,

licensing or handling in whatever way best |
suits the idea or invention: licensing, joint- |

'From research to reality

Gemng university research into the market place

ments” —they are not onerous, and hard7
pressed universities do not have to release
precious funds on chancy ventures.

_ The British organisation will be based on its
American model, which has agreements with
300 academic institutions. It feeds roughly $3
million of no-strings grants into research,
while money from inventions brings in about
315 million. 60% of that goes back to the
university coffers, while 40% pays Research
Corporation’s overheads and expenses and
the 33 million of grants.

Desforges, who spent the last six years as re-
search director for Engelhard Industries and
has been a consultant to the EEC and the

ventures or seed-capital provision. Profits will 3

then be split between RCT and RCL for over- |
heads and grants, with the remainder going to

the original institution.

Desforges points out that “Lots of inven-
tions are really embryos, and they have to be
_nurtured toward survival or else die. Survival
means funding —but they often fail into a

commercial gap between research grants.and }

venture capital. That gap needs to be filled.”

‘Research Corporation was set up 70 years },
ago by a young physical chemistry professor i
who had made money from an invention and |
wanted to use it both commercially and to }
benefit society (see box). It has developed the }:

twin roles of funding research on one hand,
and exploiting promising inventions on the

other— but does it mainly through universit- |.

iestoavoid getting entangled with individuals.

Desforges has aiready begun the round of [

universities here in search of agreements
under which RCL will evaluate proposals-sent
- to it. Desforges calls them “comfom;agreez

23JULY‘|984

European Space Agency, stresses: “We want -
to see British academic inventions in science - -

and technology turned into British exploi-

tation”. He believes that universities are under + ™ '
financial pressure, which, with the added @

burden of falling student numbers, has led to

pressure for them to be more commerzial.
Moreover, because the BTG no longer has the -

right of first refusal over inventions from pub-
licly-funded research, the field is wide oper.

Proposal evaluators

Desforges is in the middle of hiring three
people for proposai evaluation, to be raised to .

five by the end of the year and probably 10"~

within three years. Although he realises that
“every inventor thinks their invention is the: .

greatest thing ever”, he looks at the US.
experience, where about 10% of the 300-400 .

disclosures a year get taken on board, with .-

only 1% leading to significant commerciat -

business — similar to the experience of most

venture capitalists.

Desforges will also be looking for companies :

for licensing and' exploitation. He prefers’
British companies, but, uitimately, licences
will go where they are wanted. Target sectors -

include engineering and materials science, .-

everything “bio” — indeed, “the sciences that -
will lead to the technology of the 2ist

century™.
Atcording to Desforges, the Research Cor-

poration has been looking at Europe for some

time, particularly since one-third of its income
from licensing comes from outside Morth
America. The ending of the BTG monopoly
was the catalyst. Besides “Europe has 50 much
potential, but is somewhat hidebound.”

Desforges is guardedly optimistic -about

much-criticised attitudes here to science and
technology exploitation. At the same time, it

could be dangerous to future research to make -

universities market-driven. He maintains that

i¢--| Research Corporation’s approach is one way
i| toresolve the dilemma,

_ (i
' TECHNOLOGY



Fromresearch torealty

British amverﬂties are becoming
rich hunting grounds for technology-
transfor agencies. Newinthe
gueue is the Research Corporation
of the US. Laura Mazur reports

: Now_that the British Technology Group
] (BTG) no longer has the first choice of
explOTHTAE —BHUSH —aead#iic  fesearch, our
ufIVersities are  DECOMiIng rich hunting
_grounds 10T TeChNOIOgy-(Tansier agencies.

The latest to join the queue is the US’s Re-
search Corporation. It wants to apply tech-
niques cuiled from 70 years experience in the
US of translating academic research into
market reality.

According to Dr Charles Desforges, chief

executive of RCL, the part of the venture.
which will deal with commercial exploitation,

“We will be looking for activities whereby an
invention becomes innovation and then com-
mercial reality.”” The surplus funds will then
be circled back into Research Corporation
Trust (RCT), the heart of the British organ-

isation, which will, in turn, recycle the money

into more research.

teering research grants

RCT, which will steer the research grants,
is being formed as a charitably-based joint
venqure between Investors in Industry (which
is backed by a number of banks, including the
Bank of England) and Research Corporation.
It will kick off with £100,000, which will
sventually be increased both by the growing
commercial subsidiary, RCL, and (hopefully)
by British commerce and industry.

The goal of RCL will be to sew up non-
exclusive agreements with universities and

other institutions of higher education —at |

first here, and then spreading to the Conti-
nent. Any tempting proposals it evaluates will
become RCL's responsibility for patenting,
ticensing or handling in whatever way best
suits the idea or invention: licensing, joint-

ventures or seed-capital provision. Profits will -

then be split between RCT and RCL for over-
heads and grants, with the remainder going to
the original institution.

~ Desforges points out that “Lots of inven-
tions are really embryos, and they have to be

nurtured toward survival or eise die. Survival |

means funding — but they ofien fall into a
commercial gap between research grants and
venture capital. That gap needs to be filled.”
Research Corporation was set up 70 yeats
ago by a young physical chemistry professor
who had made money from an invention and
wanted to use it both commercially and to
benefit society (see box). It has developed the
twin roles of funding research on one hand,
and exploiting promising inventions on the
other — but does it mainly through universit-
iestoavoid gettingentangled withindividuals.

Desforges has already begun the round of

universities here in search of agreements

under which RCL will evaluate propasajs sent :
to it. Desforges calls them “comfmm agress:

Getting university research into the market place

ments” — they are not onerous, and hard-
pressed universities do not have to release
precious funds on chancy ventures.

The British organisation will be based on its
American model, which has agreements with
300 academic institutions. It feeds roughly $3
million of no-strings grants into research,
while money from inventions brings in about
$15 million. 60% of that goes back to the
university coffers, while 40% pays Research
Corporation’s overheads and expenses and
the 33 million of grants:

Desforges, who spent the last six years as re-
search director for Engelhard Industries and
has been a consuitant to the EEC and the
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bou: 400:nventlm fahl

- 23JULY1984

European Space Agency, stresses: “We want -
to see British academic inventions in science -

and technology turned into British exploi-
tation”. He believes that universities are under
financial pressure, which, with the added

burden of falling student numbers, has led to
pressure for them to be more commercial.
Mareover, because the BTG no longer has the
right of first refusal over inventions from pub-
licly-funded research, the field is wide open.

Propwal evaluators

Desforges is in the middle of hiring three
people for proposal evaluation, to be raised to .-

five by the end of the year and probably 10"

within three years; Although he realises that -
“every inventor thinks their invention is the
greatest thing ever”, he looks at the US .
experience, where about 10% of the 300-400 .
disclosures a year get taken on board, with:-

business — similar to the experience of most

{ venture capitalists.

Desforges will also be looking for companies
for licensing and exploitation. He prefers.
British companies, but, ultimately, licences:

include engineering and materials science,
everything “bio”” — indeed, “‘the sciences that -
will lead to the technology of the 2lst

Atcording to Desforges, the Research Cor-
poration has been looking at Europe for some
time, particularly since one-third of its income
from licensing comes from outside North
America. The ending of the BTG monopoiy
was the catalyst. Besides “*Europe has so much
potential, but is somewhat hidebound.”

Desforges is guardedly optimistic about
much-criticised attitudes here to science and
technology exploitation. At the same time, it
could be dangerous to future research to make

'TECHNOLOGY |

only 1% leading to significant commercial - -

wiil go where they are wanted. Target sectors .

1 universities market-driven: He maintains that ; :
/| Research Corporation’s approach is one way @ |
i| to resolve the dilemma. 0
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Why mventors are frustrated

By Jervis G. Webb

t—~. Creativity in science and technology may
be on the rise again in Amnerica. Based on the

‘filing of patent applications, after a decade of
declining interest, invention in the United
States seems to be in the early stages of new
growth. For a nation that has taken its techno-
logical preeminence for granted too long, any
sign that such a revival tstaking place!sgood
news indeed.

It is also heartening that Congress appears

‘to be nurturing this movement. Recent laws,

| for example, have been enacted to allow in-

ventors to keep patent rights to inventions de-
veloped with federal funds. .

4  Another law is u:rrently under
consideraton by Congress that will protect the
inventor against time lostin getting govern-
ment clearance for his inventions. Still an-

“other bill creates judicial machinery for

strength of a patent. It has been said that

- . et - R

bringing more uniformity in judging the

more posmve patent legislation has been
Ps a-—.-q. 1w athg pfr*rwov- F -%m'%g- - Q-tthsmlﬂ ‘. .bq%%@p‘gﬂmvemhad'

vioustwenty
* It isimfortunate, however, that this legis-

" lative effort, no matter how laudable, comes

nowhere close to creating an environment for
a real renaissance of technological innova-
tion. At the beart of the matter is a half-cen-
tury of neglect and, at times, a misguided at-
tack on the patent system ifself. A.state of
deterioration has set in — a generalized con-
dition that cannot be corrected by a few nar-

‘rowly focused laws.

Congider, for example, the problem of the
cost of patent litigation, which has become,
for many litigants, the most expensive in the

business law spectrum: Many inventors. 5im- -
- ply cannot afford to challenge infringers. If

the inventor chooses.-to go on a court odyssey
to protect his patent, be may find himseif at
the mercy of those who know Hitle about his
technology and the process of invention, not to
mention his risk of having his patent invali-
dated and being fined if heloses.

Consider aiso the probiem of simply defin-
ing what an invention is. In the early days of

-\..-z'l:.-..,. R

" only to be novet and useful. Just three years
ago, however, a high court said invention is
an ‘“‘amorphous, ephemeral, impossibie-to-
define term.” This has led¢ the courts to set
tougher standards for inventions that com-
bine old elements than for completely “new’”
ioventions. Unfortunately, though they may
contribute strongly to man’s dominion over
his environment, in the real werld few inven-
tions are totally new.
Itiseasytoseehowxreahvitycanbesu-
fled in an atmosphere lke this. What the
country sorely needs is to study the entire
patent system from tep to bottom and, in light
of long-term national goals,
_hensive patent reform law.
s competitive worid it makes no
mnsetohaveapatentsystem that hinders the
pusmtotexceuence

Jervis C. Webb is president and chair-
man of the board of the Jervis B. Webb
. Comipany, manufacturer of custom engi-
neered conveying systems. He and his
compapyholdmanypatents L s

—
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N.O. Woman_plcked for trade board

’apital bureau

BATON ROUGE — A New ‘Orleans’

¥oman has been picked to serve on the

tndustry Sector Advisory Committee on

Wholesaling and Retailing for Trade Folicy
Maiters, Gov. David C. Treen said Tuﬂday
us mere retary ) -
drife seiect aomi Damonte Marsha
Jer M committee. She is chairman of the
Limisizna State Arts Council and president

of Madewood Arts Foundation, Marshall .

was Latin American Export Manager for
Chemeo Photoproducts from 1954 te 1965,
and is a member of the Alllance for Arts
Education of the John F. Kennedy Cen-
ter for the Performing Arts. -

-

Under President Nixon, she served on the

: Praideut’s Advmry Commxttee on the

*“'ﬁmr work with thxs program will
enkance the ability of the 1.5, govern-
ment to pursue trade objectives which

- reflect the concerns and interests of the

private sector,” Baldrige told Marshall in
his letter of appomtment '

The committee is an advisory body of the
Industry Consultants Program on Trade
Policy Matters,

Also Tuesday, Treen said two New
Orleans area doctors and one from Alexan-
dria have been appointed to the Louisiana
State Board of Psychologlsts

I

Fred E. Davis of *New Orleans John
Wakeman of Metairie and Gregory Gor-
manous of Alexandria were named to the
board. Gormanous is an assdciate professor
of psychology at LSUI's Alexandria branch;
Davis and Wakeman are ig private prae-
tice. . .

‘The board is respons:ble for making rules
for the practice of psychology and licensing
and regulation of psychologists.

Treen aise announced the appointments

- of Ronald P. Sawyer of Shreveport to the

State Board of Election Supervisers and
George Wilbert df Plaquemine to'the Board
of Commissicners of the Atchafalaya Basin

‘ : _LeveeD:stnct

I V.
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THE EASY CHAIR

- Harper’s

magazine

How to Prevent Organizational Dry Rot

by John W. Gardner

At the time this article was writ-
ten, Mr. Gardner was president of
the Carnegie Corporation, ¢ na-
tional leader of the movement for
educational reform, and author of
two influential books, “Excellence”
and “Self-Renewal.”” He has since
jotned the Cabinet as Secretary of
the Department of Health, Educa-
tion and Welfare.

Like people and plants, organiza-
tmns have a life cycle. They have a
green and supple youth, a time of

“flourishing strength, and a gnarled

old age. We have all seen organiza-
tions that are still going through the
diseases of childhood, and others so
far gone in the rigidities of age that
they ought to be pensioned off and
sent to Florida to live out their days.

But organizations differ from peo-
ple and plants in that their eyele isn’t
even approximately predictable. An
organization may go from youth to
old age in two or three decades, or it
may last for centuries. More impor-
tant, it may go through a period of
stagnation and then revive. In short,
decline is not inevitable. Organiza-
tions need not stagnate. They often
do, to be sure, but that is because the
arts of organizational renewal are not
yvet widely understood. Organizations
can renew themaselves continuously.
That fact has far-reaching implica-
tions for our future.

We know at least some of the rules
for organizational renewal. And those
rules are relevant for all kinds of or-
ganizations—U. 8. Steel, Yale Univer-

"“;31ty, the U. 8. Navy, a government
“agency, or your local bank.

The first rule is that the organiza-
tion must have an effective program
for the recruitment and development
of talent. People are the ultimate
source of renewal. The shortage of
able, highly trained, highly motivat-
ed men will be a permanent feature
of our kind of society; and every or-
ganization that wants its share of the
short supply is going to have to get
out and fight for it. The organization
must have the kind of recruitment
poliey that will bring in a steady flow
of able and highly motivated individ-
unals. And it cannot afferd to let those
men go to seed, or get sidetracked
or boxed in. There must be positive,
constructive programs of career de-
velopment. In this respect, local,
state, and federal government agen-
cies are particularly deficient, and
have been so for many years. Their
provisions for the recruitment and
development of talent are seriously
behind the times,

The second rule for the orgamza-
tion capable of continuous renewal is
that it must be a hospitable environ-
ment for the . individual. Organiza-
tions that have killed the spark of
individuality in their members will
have greatly diminished their capac-

ity for change. Individuals who have

been made to feel like cogs in the ma-
chine will behave like cogs in the
machine. They will not produce ideas
for change. On the contrary, they will
resist such ideas when produced by
others.

The third rule is that the organi-
zation must have built-in provisions
for self-criticism. It must have an
atmosphere in which uncomfortable
questions can be asked. I would lay it
down ag s basic principle of human

organization that the individuals who
hold the reins of power in any enter-

prise cannot trust themselves to be

adequately self-critieal. For those in
power the danger of self-deception is

very great, the danger of failirig to -
see the problems or refusing to see .

them is ever-present. And the only
protection is to create an atmosphere
in which anyone can speak up. The
most enlightened top executives are

well aware of this. Of eourse, I don't-

need to tell those readers who are be-

low the loftiest level of management -

that even with enlightened executives
a certain amount of prudence is use-

ful. The Turks have a proverb that

says, ‘““T'he man who tells the truth
should have one foot in the stirrup.”

But it depends on the individual .

executive. Some welcome criticism,
others don’t. Louis Armstrong once
said, “There are some people that
if they don’t know, you can’t tell 'em.”

The fourth requirement for the or-
ganization that seeks centinuous re-
newal is fluidity of internal structure.
Obviously, no eomplex modern organ-
ization can exist without the struc-
tural arrangements of divisions,
branches, departments, and so forth.
I’'m not one of those who imagine that
the modern world can get away
from specialization. Specialization
and division of labor are at the heart
of modern organization. In this con-
nection I always recall a Marx Broth-
ers movie in which Groucho played a
shyster lawyer. When. a client com-
mented on the dozens of flies buyz-
zing around his broken-down office,
Groucho said, “We have a working
agreement with them. They don’t

practlce law and we don’t cllmb the

walls.”

Reprinted from Hézper's Magazine, Qctober 1965. . #
Copyright, 1965 by Hamper's Magazine, Inc. All Rights Reserved.




small Ford Motor Company which had
been founded only six years earlier
and was about to launch its Model T.
Ag a company it wasn’t huge or pow-
wful, but to borrdéw a phrase from
-C.P. Snow, it had the future in its
bones. (Not many of 1909’s top twen-
ty companies did—only four of them
are in the top twenty today.)

Businessmen are fond of saying
that, unlike other executives, they
have a clear measure of present per-
formance—the profit-and-loss state-
ment. But the profits of today ey
be traceable to wise decisions made a
good many years earlier. And current
company officers may be making bad
decisions that will spell disaster ten
yvears from now.

I have collected many examples of
organizations that experienced crises
ad a result of their failure to renew
themselves. In the great majority, cer-
tainly nine out of ten, the trouble was
not difficult to diagnose and there was
ample warning of the coming catas-
trophe. In the case of a manufacturing
" concern that narrowlv averted bank-
ruptcy recently, the conditions that
led to trouble were diagnosed by an
outside consultant two years before
the crisis came. In the case of another
well-known organization, a published
~ article outlined every essential diffi-
culty that later led to disaster.

But if warning signals are plentiful,
why doesn’t the ailing organization
take heed? The answer is clear:
most ailing organizations have devel-
oped a functional blindness to their
own defects. They are not suffering
because they can’t solve their prob-

THE EASY CHAIR

lems but because they won’t see their
problemg. They ean look straight at
their faults and rationalize them as
virtues or necessities.

I was discussing these matters with
a corporation president recently, and
he said, “How do I know that I am
not one of the blind ones? What do I
do to find out? And if I am, what do I
do about it?”

There are several ways to proceed.
One way is to bring in an outside con-
sultant who is not subject to the condi-
tions that create functional blindness
inside the organization.

A more direet approach, but one
that is surrounded by subtle dif-
ficulties, is for the organization to
encourage its ingernal critics. Every
organization, no matter how far de-
teriorated, has a few stubbornly hon-
est individuals who are not blinded
by their own self-interest and have
never quite accepted the ratiomaliza-
tions and self-deceptions shared by
others in the organization. If they are
encouraged to speak up they probably
will. The head of a government agency
said to me recently, “The shrewdest
critics of this organization are right
under this roof. But it would take a
major change of atmosphere to get
them to talk.”

A somewhat more complicated solu-
tion is to bring new blood into at least
a few of the key positions in the or-
ganization. If the top level of the or-
ganization is salted with vigorous in-
dividuals teo new to be familiar with
all the established ways of deing and
thinking, they can be a source of fresh

ingights for the whole organization.

Still another means of getting fresh
insights is rotation of personnel be-
tween parts of the organization. Not
only is the individual broadened by
the experience, but he brings a fresh
point of view to his new post. After
a few years of working together, men
are likely to get so used to one another
that the stimulus of intellectual con-
flict drops almost to zero. A fresh
combination of individuals enlivens
the atmosphere.

In the last analysis, however, every-
thing depends on the wisdom of those
who shape the organization’s policy.
Most policy makers today understand
that they must sponsor creative re-
search. But not many of them under-
stand that the spirit of creativity and
innovation so necessary in the re-
search program is just as essential to
the rest of the organization.

The future of this nation depends
on its eapacity for self-renewal. And
that in turn depends on the vitality of
the organizations and individuals that
make it up. Americans have always
been exceptionally gifted at organi-
zational innovation. In fact, some ob-
servers say that this is the true Amer-
ican inventiveness. Thanks to that
inventiveness we now stand on the -
threshold of new golutions to some of -
the problems that have destroyed the -
vitality of human institutions since
the beginning of time. We have al-
ready made progress in discovering
how we may keep our institutions
vital and creative. We could do even
better if we put our minds to it. [ ]

Harper's Magazine, October 1§65




March 43, 1987
Andrews AFB, MD
Vol. XXX, No. 27

NewsRreview

—-—sewmmmncesmemmuo_—

Labs, inventors ‘divvy up 'royalties

By JUNE FORTE
AFSC Public Affairs
Andrews AFB, Md.,

The Technolegy Transfer Act
of 1986, signed into law by
Pre51dent Reagan Oct. 20, is
expected to actas a catalyst in
speeding federal laboratory
technology into the commercial

sector. Because federal inven-
tors wiil be reaping a 15 per-
cent share of the royalty pie,
the new bill may very well spur
an era of American inventive-
ness the likes of which has
rarely been witnessed.

The new legislation author-
izes the more than 700 federal
laboratories to enter into coop-
erative research agreements
with businesses, umvers:tles

and other organizations.
‘Although the bill does not
apecifically prohibit foreign
business participation in these
joint-research ventures, it is
geared toward st1mulatmg the
American economy. The Tech-
nology Transfer Act also
provides for the sharing of 1i-
censing revenue between labo-
ratory and inventor. Until Oct.
20, ali royalties from patented

Air Force inventions went into
the Treasury Department cof-
fers, .

For Air Force Systems Com-
mand laboratories, the new
legislation means funds — 85
percent of licensing revenues
— earmarked to pursue new re-
search, to support present stud-
ies and to pour lifebloed into

i L -Cmﬁm

... Legislation to spur 1nvent1veness

From Page 1

projects shelved by budget con-
straints.

For Systems Command sci-
entists and engineers, the law
guarantees them a minimum
15 percent of the take. “Getting
the royalties away from the
Treasury Department was a
four-year struggle,” said Frank
A, Lukasik, AFSC patent at-
torney, who has been person-

- ally and professionally in-
volved in this legislation since
its inception.

In the past, Lukasik said,
there hasn't been much action
in licensing government-owned
inventions. “There’s been no
champion.” With the new bill,
the laboratory can license its
own inventions. By giving our
people a piece of the action,

“they can be the champlons
now,” he added.

For purposes of the act, every
government location can be
considered a laboratory and
every federal employee — mili-
tary and civilian — a potential
inventor, he explained.

“Let’s say a lab director has
something new or novel — say
it's an invention — and he or
she can’t get any furthetr Air
Force funds to develop it. The
inventor can go out and find a
corporation and say ‘here’s an
item that's useful to the Air
Force, but it also has a civilian
application.” The laboratory
now has the authority to accept

cash contributions from the

business to continue its work
in-house or share the work or
whatever,” Lukasik said.

The word is out, he con-

tinued, that the Navg ig gur-
rently negotiating a license for
@ laser patent developed by a
naval researéﬁ Iaboraiﬁﬁfﬂ-
ventor, “The Navy will collect
$2.5 million, and the inventor
is ef_'"gfﬁle r_a $375.000 cash
award” — a far cry from the

‘$300 incentive award of the

past, which Lukasik said wﬁl
shll be given, ..

On the Air Force side, the
“Two-Dimensional Drawmg
Board Manikin,” an Aeronauti-

‘cal Medical Division (now the

Human Systems Division) Hu-
man Resources Laberadtory in-
vention that was patented in
1977, is also being negotiated
for licensing. Although the in-
ventor no longer works for the
government, he still will re-
ceive 15 percent and the
Brooks AFB laboratory will get

85 percent of' the royalties,
Lukasik said.

AFSC scientists, engineers
and other inventors should
“dust off their files, dig through
their notebooks and check their
closets” for applicable inven-
tions, Lukasik urged.

“They can begin by “spread-
ing the word,” he advised. But,
he cautioned, “Be sure to tell
the laboratory director first be-
cause there's'always a poten-
tial for conflict of interest.”

Anyone with a patented in-
vention that has commercial
application should contact the
local Staff Judge Adyocate for
assistance. For unpatented in-
ventions, work through the’
AFS8C Patent Law Division,
AUTOVON 858-5372.

al
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Lessons of the VCR Revolution
How U.S. Industry Fatled to Make Amencan Ingenuity Pay Off

Second of a series

By Bovce Rensherpar
Wasnmgiog st sean Wrprer

The videocassette recorder’is an
American invention, conceived in
the 1960s by Ampex and RCA. The
first VCR far home use 1o reach the
U.S. market, in 1971,
American-made Cartri-Vision.

By the mid-1970s, however, ev-
ery American manufacturer had
judged the VCR a fiop and had left
the business,

Taday not one American compa-
ny makes VCRs. Ali of the 13.2 mil-
lon units sold in the United States
last vear—-38.000 everv day for a
total of $5.9 bilhon—were made in
Japan or Kore:.

Ever RCA. once a proud, patent-
holding pioneer of the new technol-
ogy, it now simply a middleman,
buving japanese ¥CRs and reseliing
them under wts own label.

The story of the VCR, according
to many experts, iHustrates seme of
the reasons why American industry
15 iosing its global competitiveness.
It chalienges the popular notion that
a lass 0! nnovauve capacity hes at

was the

RUDE AWAKENINGS

THE CHALLENGE OF THE GLOBAL ECONOMY

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

“The problem is not so much with
American innovation,” said Harvey
Brooks, a specialist in technology
and public policy at Harvard Uni-
versity. “Our scientists and engi-
neers still lead the world in the
origination of new ideas. The prob-
lem is what happens after that
point. Where we're falling behind is

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

The VCR is an example, -

In the early *70s several compa-
nies in the United States, Holland :

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

One hitch, it developed, was that
the cassette would record only one
hour of program. Market research
showed that people wanted to get
two hours on 2 tape, enough to
record a movie. Cartri-Vision,
named when cassettes were cart-
ridges, was a one-hour machine that
industry analysts say failed for that
reason and because the recorder
came built into a 25-inch TV set,

Despite the Japanese and Dutch
activity in VCR development, the

American firms did not think of

See COMPETE, Al0, Col. 3
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themselves as involved v m mpor-
tant globai competition, It was an
insular stance, common in many
U.S. industries, that would iater be
seen as one of the causes of Amer-
ica’s mounting trade deficit.
“Around 1974 RCA aborted its
VCR project.” said Frank McCann
of the company's Consumer FEiec-

tronics Division, now owned by

General Electric. “It seemed clear

the censumer just wouldn't buy it.
What we dida't appreciate back
“then was that the Japanese would
keep working on the VCR.”

Within two vears, both Sony and
JVC {apanese Victor Corp.) devei-
oped two-hour VCRs. Rising to beat
the competition, Matsushita cams
out with a four-hour machine.

Pattern of U.S. Reluctance

What would come 1o be called the
VCR revolution. accounting for an
appreciable share of the U.S.-Japan
trade mnbalance, had been won by
the Japanese. The United States
lost. according ¢ many anaivsts,
not because Amerncan sclensists
and engineers had abandoned thew
heritage of Yankee ingenuity but
because American industrial man-
agers were unwiling to invest the
resources to apply that ingenuity
jong enough to maks & good ide:
pav off.

“It's not as if the United States ix
caught by surprise v what the Jap-
anese or anvbodv else 13 doing.”
Brooks said. “Our peopi¢ know
what's possibie. What we've been
surprised by is the rapid commer-
cialization of ideas m Japan.”

Brooks said & common U.S. pai-
tern 15 to avolid IMVESIing 1n new
products that aren’t fairly sure to
return profits quickly and to with-
hold marketing a new advance in an
existing product line as long as #s
predecessor 1= selling well. And,
until recently. U.5. companies have
not planned serinusly to compete m
internanonal markets.

Japan, by contras:. holds giobal

economic donunance (o be a nation-

al goal, investe Jong and heavily
research and development and ce-
votes far more of its best engineer-
ing expertise to sophsticated man-
ufacturing methods.

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

Although Uinired  States
spends more in total dollars on re-
search and deveiopment (R&D)
than Japan and the next two closest

competitors, West Germany and
~ France. combined, according to fig-

ures gathered by the National Soi-
ence Foundation, those competitors
have been increasing their spending

dramatically 1n recent vears.

In relation to the size of each
country's economy. ali four conn-
CIries are now nvesung about the
same i scence and engmnheening

researcts.

the

I Toed the Unitel Siafes spens
2.& percent of 1ts grosz nanonil
product on R&D, oniv a modes:
“increase from the 2.6 percent spent
in 1970. ' _ :
Japan, by contrast, has increased
its spending faster. In 1970 it in-
vested 1.9 percent in R&D. but
climbed steadily to match the Unit-
ed States’ 2.8 percent by 1985, the
last vear for which figures are avait-

able. West Germany spent 2.1 per-
cent in 1970 and grew to 2.6 by

1985. France went from 1.9 per-
.cent in 1970 to 2.4 percent in 1986.

Many analysts say, however, that
the U.S. figures are misleadingly
high because this country spends
neariy one-third of its R&D money
on military research, a far greater
proportion than is spent by Japan or
West Germany. If military spending
is subtracied for the most current

figures, the United States spends °
only 1.9 percent of its GNP on re- -

search and development, while Ja-
pan spends 2.6 percent and West
Germany 2.5 percent.

Some experts note that it is not -

necessary to be the creator of a
marketable idea to make monev
manufacturing the product. *“Amer-
icans and especially members of ti

. scientific commiunity have exagger-

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

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

vaniage goes to the imitator who |

can skip the costs of basic research, :
learn from the innovator’s mistakes |

and come to market quickly with an :

improved version of the product,
Britain and the jet engine offer an

older illustration. Although widely

cited as an example of 2 major in-

dustrial power that has slid into !

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

fiving, Britain continues to be one of |
the world’s leading scientific inno- |

vators—second only to the United
States as an originator of importan:
fundamental  technologicai  ad-
Vances.

“When a country falls behind in
competitiveness, the last thing thev
fall behind in 1= mnovation." Har-
vard's Brooks said. “The first thing
is manufacturing and marketing,”

Although Britain invented the jet
engine, U.S. imitators—doing. to
Britain what Japan now does to the
United States—reaped most of the

| economic benefits.

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

" market.

‘What has. slipped in the United
States, Rosenberg contends along
with many others, is the ability of

industry to capitalize on “next gen-. .

eration” improvements  m  good
wieas, regardiess of where the idea
orginateq, . '
“Toa far greater degree than we
once beleved.” Rosenberg sad, "a
nral-rate, dumesus scentific re-
capability s neither suff-

R

clent nor even necessary for ege-
nomic growth.” Moré crincal is the
sophistication of the nanon’s man-
ufacturing ability.

Different Cultures at Work

Many observers attribute much
of Japan's rise to what amounts to a
cultural difference between the way
U.S. and Japanese scientists and
engineers work.

- American engineers often prefer
to work in research and develop-
ment rather than in manufacturing,
In the United States, the engineer
who invents a product holds higher
status and earns more money than
the engineer who figures out how to

manufacture it to high standards

| and keep it profitably low in cost,

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

" United States still spawns plenty of

brilitant ideas, there are too few
first-rate engineers :to design good

© products based on the ideas. And

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

! COuRterparts.

“The relatively lower status and |

* lower pav that have characterized

careers in {U.S.|: manufacturing
represent an impediment to attract-

ing first-rate people. Engineering .

departments in colleges and univer-
sities have largelv tgnored the field
until very recently,” a2 panel of the
National Academy ‘of Engineering
concluded in a 1985 report. “In
sharp contrasts, in both Europe and
Japan the status of technical edu-
cation and of careers in manufac-
turing is higher.”

By having better. brains in man-

ufacturing, the Japanese and the '

Europeans are abie to develop su-

perior manufacturing methods and

technology. -

A related difference that yields
poorer quality American products,
according to a study of computer
manufacturers done jointly by two
experts in technology management,
one an American and the other a
Japanese, is that :Japanese engi-

neers move easily ‘back and forth -

between R&D and manufacturing.

American R&D’ engmeers, ac- -

cording to the study, not oniy come @

up with a new product idea; they

produce the final specifications and
I simply turn them over to a separate

manufacturing division, Japanese
R&D engineers design only tw a
rough prototype stage, ieaving the
finai specifications to manufacturing
engineers. C '

Oiten a key R&D engineer will
then move with the product to the
manufacturing divisior, a step rare
in the United States but part of the
normal career ladder in many jap-
anese firms,

Under the Japanese system, ex- -

perts in manufacturing technology




_are free to complete the design in !
accordance with thewr knowledge of

sophisticated manutacturing meth-
ods. Thev may modify the product
design to ensure more refiable quai-
ity atter manufacture. They may
even invent new methods to make
the product. As a result, the Japa-
nese product can be made more
easilv, more cheaply and with much
lower risk of defects.

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

Other kev differences between
the Japanese and American styles of

" managing engineering talent. ac-

cording to Westney and Sakakivbara,
inciude:

 Japanese firms invest tar more
time and motey i advanced train-
ing for their engineers than do
American  firms,  partiy  because
thev have littie fear that highiv tai-
_ented individuals will be hired awas
by rival firms. It is traditional tor
Japanese engineers o stay with an
employer for lile. One result is that
hundreds are sent abroad to study

for months or years—miost often at

American universities. which many
Japanese regard as the best i hign-

technology fields. At MIT. ror ex-

ample, there are more than 100
Japanese engineers taking classes
at any given time. Japan's much
vaunted “fifth generation” comptiter
project, in Which the country hopes
‘to leapfrog American cormputer
technology, is based largely on in-
novations borrowed from U.S. corm-
puter scientists at MIT.

a While manyv Japanese engineers
are soaking up the most advanced

' R&D skilis and knowledge in U.S.
. universites, far fewer American

. stay and turn the new ideas mto
+ yaiuable products for the company.

engineers go to Japan. even to learn
what Japan does best, advanced
manufacturing technology.

s Although engineers evervwhere |

oiten engage i “bootleg research.” |

USINE COMPANY resources to pursue
personal projects on the

side,

American fums try to discourage .
such activities ‘because the engi- !

neers may then leave to explon

thelr ideas in new, spinoff entrepre- -

neurial firms. Japanese compames
encourage such sideline research.
confident that the engineers will

Another important difference:
cited by many anaysts and illus-
trated by the history of the VCR. is
the greater willingness of Japangse
firms to spend money over longer
periods of time to bring a new pred-
uct idea to frumion. U.S. firms are

i often run by professional business

managers, untrained in enygineer-
ing, who make decisions to niaxi:

| nuze short-term profits,

» who nave advanced up the corpor-

Japan's method of creating govern-

In Japan. which has no business
schoolz. high-technology firms are
more likely to he run by engineers
who showed management skilis and

ate ladder. They plan much further
ahead and are willing to forgo shore-
term profits for a long-term advan-
tage,

“American investors need earn-
ings trends quarter to quarter. The
Japanese are much more patient,” |
said G. Stephen Burrill, head of a
high-technologyv consulting group at
Arthur Young. an accounting firm,

Next Battie: Biotechnology

Electronics has been one of Ja-
pan's oldest arenas of high-tech
competition. One of the newest is
biotechnology. another field pio-
neered chieflv in the United States
and which promises a multibillion-
doltar market supplving medicine
with more effective drugs and di
agnostic toois and supplving agri-
culture with various products o
ennancé crop vields. Japan's ap- '
proach to biotechnology illustrates
what many scientists see as another
of that nmation's advantages— !

ment-supported consortiums of pri-

vate COrporations. .

U.S. bioiogists invented gene
splicing, also calied recombinant
DNA technology. and developed
most of the methods of applying the
technology. Although a swarm of
new American entrepreneurial bio-
tech firms has emerged, the Japa-
nese are pushing hard to capture
much of the marke:. Many leaders
of U.S. biotech firms believe it will |

* be hard, though not impossible, to

stav ahead of Japan.

R et et

The once unquestioned dynamitsi
of the United States i the world
marketplace is being tested as never
before, forcing Americans o
confront dramatic changes i
standard of living, expectations and
values. This is the second of s1x
articles exploring these changes and
their causes.

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

|

port for a coherent natonal pros ooos

gram in this area. .
While antitrust laws prevent U.S.
biotech firms from collaborating

and while tradition leads many to’ '

'pursu& their goals apart from fed-

eral labs, Japan's Ministry of Inter-" -

national Trade and Industry (MITD
has created a consortium of 14 ma-
jor corporations to ¢ollaborate on
biotech. Global domination in bio-

technology 1s an official nationa!

goal under one of Japan's 10-vear
“Neyt Generation Projects ™

—

° Howard A. Schneiderman, vice

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

' with other firms but with all of Ja-
par. ' K

“Monsanto, du Pont and Eli Lilly
cannot cooperate in biotechnology,”
Schneiderman said. “We must be
competitive, at arm’s length, Yet
Monsanto must be able to compete
scientifically and commercially in
biotechnology with MITI's consor-
tium of 14 great companies in bio-

- technology and must compete with
Japan’s national commitment to bio-
technology.” .

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

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

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

Most university-based- research’
in ‘biotechnology is funded by fed-
eral grants and some industry lead-
ers, such as Ronald E. Cape, chair-
man of Cetus Corp., a California

biotech firm. worry that spending in
this area has not grown significantly
in several vears. Because Japan's
spending on basic biotech research
is continmng to grow, Cape fore-
casts that Japan will take the world
lead in biotechnology in the 1990s.

“In 10 vears, if what I’'m saying is
correct,” Cape says, “I bet we'll
have hearings in Congress and a lot

- of American industrialists will bitch

and moan about how the Japanese
have done unfair things in trade,
But that is not the case with bio-

" technotogy. The Japanese are doing

the right thing.” ;
NEXT: The role of education



P E Y he United States may
have lost the VCR
. revolution because
industrial managers were ‘
unwilling to invest resources

|

i

' long enough to make a good o

[ © An MDS80 jet nears completion at a McDonnell Douglas plant
f idea payv off. . {"in Long Beach, Calif. Britain invented the jet engine, but -

—1 L& imitators, including McDonnell Douglas, improved on the
: idea and reaped most of the economic benefits—doing 1o
; : : Britain what Japan now does to the United States. .

| . L
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Faurth of a serm
By Stuart Auerbach

W |shmglun Pﬂ‘il SEaff WntLr

‘dai automobile” rolled - into. the
United : States.:14: months  -ago,
driven off a: J'tp'mese freighter at
t he port-of Jacksonvilie; Fla,

“To those who still regard Korea

e haps a surprise,

... The low-priced Hyun(hl swept '
‘through this "country,  settisig a

. récord for first-year sales: by an
ifnported car—168,882 sold i
'1086—afid quickly became a
name to be. reckoned w1th in the
world auto industry, .

The Hyundai sailed on wmds of
change that have dr'lsttcally trans-

formed _the economic shape ¢f the

The first made-in:Kores Hyup--

-4 as the underdeveloped ‘nation: de--;--;--‘-
~ picted in the ‘sitcom M*AXGHH, .
" instead of a budding industrial gi-- .-
ant what happened next was per- _

globe—-estabhshmg -an’ entarely o
- ‘new: . relationship ~between - the -
United ‘States and. the rest of the-
" world, makmg it vast!y more dif<.
- ficult for U.S. industries to com- .
‘pete in crucial global markets,

The changes have’ been s0. -
sweepmg and- hzwe taken place. -

Rune RWAKENINGS

c! ALLENGE OF THE GLOBAL ECONOMY

‘ wnth such 'lstomshmg speed—'\
- Over. Just 15 years—that they are -

ers dn’ government

- But” vnrtmily all ‘the expertsz.

'1gree that' the era’ of overwhelm-
mg U.s. domlmnce of the inter-

“-plants, the conversion of the indus-"
“tifal heartland into the Rust Belt, a
only " partly understéod by the-

- American- public and. pnlrcy~m1k- " jobs.,

Affairs ‘magazine, ‘as to whether

lam

.much of the rést of the world w1s'
. devastated—-—ls over. '

- “We have come to a divide,” sald

: 'Umversnty :of California pelltlcal'

sc1entlst ‘Johin - Zysman, “The -eco~
nomi¢ changes we are watching

{wnll resh'lpe the international se<
curlty system. The}r are’ funda-."
h . .

I the Umted States, thes
ch'mges have contrlbuted ‘toser
riois economic - dislocation: the. -
closing of steel mills:and auto;.

loss of -millions" of m'muf’tcturmg*--‘

They have ralsed questxons as
C. Fred Bergster, directdr of the
Instltute for Interrational Eco-
nomics, wrote recently in Foreign

- Seo COMPETE, A18, Col. 1




COMPETE From Al

tie:of world-leadership,--

“#Ak the-same time;: many experts;r
heheve that.for all:the’ pain caused::|-
in*the " United:-States. ‘by these
i, the ‘world as a-whole is'a>
er place “We have built a world
{3 “whiere W e are’ now' b¢=gan~- ’

The “miost visible . symbol- of
Amenvas loss ‘of global economic
Jsupreniacy is four years of towering

.drade deficits, which reached $170

.*hllhon last’ year, coupled with the
transformatlon of the United States

in the last year from a creditor na-'

tlon into what Bergsten calied “the
iargest debtor nation ever known to
.mankmd ” The United States now
owes about $220 billion more

.ahroad than foreign countrles owe’

1 the United States. .
13; By the ‘end of this. decadé, he
7 smd the United States will -owe

more than a half-triilion dolars and
il be: paymg tens of billions of dol- .
. lars a ‘year in interest to forergn :

" linvestors.

"% Many more signs 1Ilustrate hcw '
the United States is no longer the

_ preemment player in the world
economy, and how other natzons are
commgr up:.

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

goods and services. By 1980, the
X1.S. share. had dropped almost by .

_half to 22 percent. Meanwhite, Ja-

pan’s share climbed from less than
42 percent to about 9 percent, and |
Europe s share rose from 21 per~

cent to almost 30 percent

>ui For the first time since Wor]d.
_War 11, the United States last year
&t)st its position‘as the world's lead-

ing exporter, supplanted by West

(sermany. with Japan pressing on -

the United States in third place;

,Eﬁi Last year, again for the first -
Yime, the United States ran a trade:

teficit in high-technology products,” |-
gonsidered the wave of the future

for the U.S. economy and crntlcal
‘ 'gor 1.8, national security,

i In 1974 the United States was |-

responsible for the design of 70

percent of the advanced technology’

in the world. By 1984, this figure

had dropped to 50 percent. Accord-
ing to estimates, it will slide fur-

ther, to0.30 percent by 1994.
The ‘Four Tigers'

! Most surprisingly, at least to
’grmericans who were not paying
“attention, has been the emergence
- of a whole new phalanx of compet-
{tive natron' ~the “Four Tigers” of

R

B -the Pacrﬁe le—Hong Kong, Sin-
~ | g'tpore. Taiwan . and South Korea.
tlhe Umtect States can keep lts man«* s

25 years ‘ago wére i poverty," said”
Henry ‘Nau, - professor -of political -
science “and .international relations
t'Geor'ge'Washington-UniverSi.ty. ]

:“These:newly industriatized coun-

| stries (NICs):join Japan, which a gen-
~gration ago was considered a devel-

oping: countey, as the most vital

“growth’ forces in- the world:econo-

: my ‘Western Europe, meanwhile, is
going through a' period of slugglsh ‘

: ‘lgrowth ‘and tnost Third World na--

t ve grown relatwely poorer.
“ “The veal stakes are the ‘wealth

“and’ power of the United States,”
" said Stephen S, Cohen. 4 Berkeley
. economist who is . codirector with

Zysman-of the Berkeley- Roundtable
on the International Economy.
“We will have to get used to liv-

[ing ina world in which we are no

longer No. 1 ..., ot at least.not

No. 1 by much,” said Herbet Stein, -

chairman of the Council of Econom-

ic Advisers under Presidents Nixon -

and Ford who now is a.senior fetlow
at the Amencan Enterprtse Instr-

’_tute.- o

The country, experts say, wrll
also have to get used to a greater

‘dependency on trade with the rest
‘of the world ‘than ever before. In

1960, sales abroad and U.S. pur-

" chases ' from foreign countries
.amounted to just 7 percent of gross
national product. Twenty years lat-

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

depend on exports, and one in four‘

farm acres produoes crops for sale
" abroad. . ‘,
- The decline in ‘both power and"
|- standard of living is difficult to ac-
- cept in this country; which.was born

out of the limitless optimism of pi-
oneers who saw the  American

dream as one of continued econom-’

ic and social enrichment, said for-
mer deputy tredsury . secretary
Richard Darman, a former. special-

1 ist in public policy and management
-in Harvard: Umversrty s department

of government.. .
" The American psyche, sald Dar-

' mian, is rooted in béing No, 1, and
“most “Aniericans alive “today have
:peverdivedina world in which'they
were not clear!y the domm’mt
force. - . S
s And he added "The d1y you ac--‘

‘ ychologlcally
you ate.on the way down.” .
Thls reogdermg "of. -the world

; economomy ‘generally is measured
from ;1971 when the Umted States
d .

p!'mted much ‘éarlier,
by the Utiited States itself. -

There was, of ‘course; the Mar-
shall Plan, to reconstruct war rav-

aged Europe. e

In Japan, the U S. occupatlon att-
thorities set an artnfmlally low ex-
change rate for the yen to boost

Japanese competltweness ‘The the-
ory, ex_preeeegi by th Secretary of _

‘many'of them:

‘ the:r fast-growth economies for the _

‘"

war success’, Naugaid;
~The * domm'lnce the Ut .
States in world trade, many experts -
say they believe, was ‘destinéd from
the begmnmg to be temporary, be-

* cause it stemmed from’ unique’ cir-;

cumstances following “the  war,

~when the country “sat astride the

world economy as the only large’
mduetr:al power “undamaged by
war * said Commerce Undersecre-
tary Bruce Smart,

:Nevertheless, he contmued “we
believed our national €CONOMmIC su- .

: perlonty was entarely of our own

making, an inalienable right or en-

titlement, rather than'a temporary

phenomenon conferred upon us by a
unique confluence of circumstances

* for which we could cl‘um only lim-.

ited responsrbxhty
- This abnormal situation, some
historians and economists believe,

lufled the United States into com-

i

| placency. :
1 But if the Uulted State

was entltled to economrc preem-"
ence, other countrles refused to.

stand. pat Tn-the ‘new. global envi- -
_g_ronment Japan, not the “United.
St'rtes, is:the - model for other na— .

ions. :
Korea and Ta:wan,

1o r mst'lnce, g

h'we achleved sticcess followmg the

) 'ance to-develop.the exp
ed: 1ndus_tr|es_ that. fu

_’vantage f seemg Japan deveiop, -
‘said. Lawrence Krause, a professor :
" of international refations at the Uni-~
.versity of California at San Diego. |

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

- U.S, imports of manufactured goods
©-in-1980, compared wrth ]llSt 5 per- :
" cent in'1962... -

“The world is gomg to start look-

“ing like Japan, - not - the United

States,” Krause said, “The less-de-

veloped countries see that the way -
“to succeed is-through closed home

-markets -and export- -led . growth !

‘commented GWU's'Nau. e

ere anyone who has a good deal

- going, neither the Japanese nor the

Astan NICs appeat’ wrllmg to modify

1ter goocl f the global system
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particle accelerator that is only about

iontinued me‘ Pci‘g'e SCI -

-promote safety can have hidden costs |

in the form of stifled creativity and. .

abandoned ideas. The upshot, these

- experts- say, is that products, pro-

cesses and large-scale: technologles

may fail to be made as good, cheap ~
and safe as possible. They say innova-- .
tion can be deterred when either - -
ventors or developers -hdve. inordi-
nate fears. of being sued- over new .

products and technoiogies. -
“A lot of people are interested in
the phenomenon, but no one has hard

' data on its extent,” said Deborah R.

Hensler, research director of Rand's
Institute for Civil Justice. One exam-
ple involves researchers who are

slowing efforts to test and market

computers with artificial intelligence
because of potential lawsuits. Their

-fear is that new types of liability will

emerge for computers that diagnose.
patients, run factories, and perform

.- other complex tasks. “Some of the
" state-of-the-art applications are not

going forward,”’ she said.

v, DI Matthews of the Livermore lab
said one of his own efforts to develop

an invention with commercial poten-

- tial had recently failed at least in part
" because of fears of liability suits.

His idea centered on a powerful

lar device for developing beam weap-
ons. Dr. Matthews proposed modify-
ing the accelerator so it coyld irradi-
ate food products, killing insects, lar-

" yae and parasites that infest freshly

harvested fruit and vegetables. Such
irradiation could replace the chemi-
cals used on many crops, thus elimi-

-nating the chance that poeisonous

fumigants might cling to produce.
But lawyers told potential investors
its development was. too risky, he-

- said. ““One of the factors they cited

" was liability,” Dr. Matthews recalled.!
It was too new, with no precedent to:
follow in a broad area of technology.

They were afraid we might build in a

_ liability that no one was aware of.” In

this case, liability concern was oniy
one factor; the more general contro-

- versy over food irradiation, for exam-

ple, alsoplayed arole.. . .-
Worry for Universities-.

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

. according to Howard W. Bremer, pat-

ent counsel for the University of Wis-
consin at Madison, which last year
devoted about $230 million in private
and Federal funds to scientific re-
search. The fear, he said, focuses on
small businesses that want to buy li-

-censes to university patents, If such .
" companies should be sued, plaintiffs.

oo
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éﬁDo S the Fear of L1t1gat1on Inh1b1t:_Innovat1on?

- gix feet long Livermore uses a simi-

might trirri to the ‘‘deep pockets" of
the university that spawned the idea. -
Mr. Brémer said stich.fears were -
causing universities to shy. -away

from licensing patents.to small com-

panies, The trend is especiall
blesome, he said, since sma

trou-

ones at nurturing innovation;,
. “There’s some sincere questmnlng

Product llablllty has
forced companles to
be more careful,
'Ralph Nader saysf &

' of whether we should llcerlee to small

" businesses at all,” he said:
Yet another problem
some experts assert, when public
safety regulations create incentives
to keep bad technologies in the mar-
ketplace, hindering innovation. The
reason for' this, they say, is ‘that the

- -adoption of a new, safer technology

implieitty involves acknowledgment
that the previous technology was not
as safe as possible.

Nuclear reactdrs provide an exam-
: ple of **encouraged inferiority,” some
. experts assert.’ For instance; engi- .

"neers at the University of .Texas in- -

. vented a simple and effective solution
: for the problem of leaky welds in the
pipes of some reactors. It involved a"
new welding technique ¥ in - which
.powerful bursts of electricity. are di-,
“rected into steel pipes that“abut one
“another, fusing them with extremely‘
strong and uniforim seams.:
;- But the idea, little known outside of
-engineering clrcles has been ignored
i by the iIndustry in the three.or so
years since it was developed.:~
- #1f you admit you have lutlon,
then the. regulatory agencies mlght
force you to go:back and:retroifit,
said- an engineer tamiliar: with the

- tion that his name not beused.

g udglng Teclmology

Accordmg to Dr. Huber, who holds
"-a doctorate i engineering from the-
‘Massachusetts- - Institute “of - Tech-
‘nology and a dégree from Harvard:
_University Law School, the current’
-clash of lawand science boils down to
a ' fight- between’ technologicar “opti-
miists and péssimists. - :

“The technical cnmmumty usually
judges that- new- . technologies . are
-‘safer; cheaper and better for the con-

“ssumet,” hie said;*‘But when you shift -
“into- Federal regulation and the law,

you get suspicion of change, of inno- .
. vation; of departures from the: status’

-;-quo.- Lawyers tend.to see risks, noti
" 'benefits. The law is basically host:le
"to change and inrigvation.”

: Dr Huber ‘a fellow of the Manhat-

_that conduets economic research,;

- clash had been engendered by new in- ! :
‘busi-+
‘nesses are usually better than !arge<

“-"tor's charter was that of an éxercist,”
“-Dr. Huber said. “He-‘identified estab- -

-..’Now the regulator acts as gatekeep-|
- er, charged with blocking new tech-

" - nologies' not known to be safe and
-with protecting us from the ominous

‘is good since the technological risks
‘of modern life are seen’ as greater

'Rise in Liabllity Suits

“preducts, not to Himit inmovation,” |

‘cates -say that the current systém’
should be kept largely intact, with the

‘tory incentives to help move safety:
new technique, who spoke on condi- Std 4 :

- ““And’ these:agencies should be en: |

- safety not as:a nuisance, but as an im-|

tan Instltute for Policy Research in:
New York, a non-profit, private group:

told the -conference of the National ||
Academy of Engineering that the|

terpretations of liability law and new |
regulatory statutes over the past two .|

decades. “Under the old regime,!|
“'which - prevailed in this country for"
about' &-hundred years; the. reguia-i

lished hazards and rooted them out.
technelogical unknown.”*

-Ta many public-interest groups and
activists, this new role for regutators.’

— - - —

than in the past. Almost everywhere, :
they say, lurk invisible killers, from -
radiation to asbestos, They say trage-
dies ‘stich the chemical disaster at
Bhopal, India, and nuclear reactor }
* fire at Chernobyl in the Soviet Unmn
must be avoided.

“*It’s clearly in ‘the corporate inter-
est to limit tiabitity,” said Mike John-
son, an analyist for Public Citizen, a
comsummer rights organization in
Washington; D.C,, founded by Ralph
Nader. . “The prlnclpal .impact . of
product- liability has been to force
-Companies to be more careful in their

* Indeed, the number of product li-
. ability cases filed in Federal courts; j
-for -instance, has risen to- 13,554,1:1"‘3

1985 from 1,579 in 1975. Although most
cases are settfled before trial,. the
number of jury awards has risen over
the past decade; and the. cost ‘of Yabil-
lty insurance has surged.:’

Expérts have differing ideas about
what steps; if any, should be taken 1o
solve the problem. Consumer advo-

possible addition of spec1al regula-

related innovatmns mto the market- f
place. ¢ :
Dr. Huher suggested that Federal §
regulatory agencies, not the. courts, [
were the right place to weigh- risks !

and benefits of - new ~technologies; |

_couraged-to exercise this responsibil- [
“ity through: good hindsight, rather ,
than through bad foresight,” he said. -
David G. Owen, professor of law ati |
- the University of South Carolina, told'{]
the National Academy of Engineer: [f
ing that oneissue will linger no mat- r
ter what changes take place. “The en-
gineer must:now and hereafter give.
proper respect to safety;” he said.
“The current problems of product -
abijlity law and insurance will in the i
.long run prove manageable for engi-
neers  and ‘enterprises  who. -treati

rrrerre——
bk

I

‘portant engineerlnggoal B |
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Does the Fear
Of L1t1gat10n

To Innovate’r"

By WILLIAM 4.BROAD

ing back technical innovation in a variety of .

OME scientlsts and legel experts are heginnlng r.o ;
-argue that fear of safety-related litigation is hold- -

fields. - ~.

Although the dimensions of the prohlem are unknown , .

- and probably unknowable, experts say the blizzard of Il- .

ability suits in the past decade has sent a chill through

fields as diverse as computer scienee, food processing :

and nuclear engineering,

“The legal system’s current message to sclentlsts and- T
engineers is: Don’t innovate, don’t experiment, don't be .- -
venturesome, don’t go out on a limb,” said Peter W. @ .
Huber, an attorney’ and engineer who has w?'ltten about - -

the prohlem

-~ However, some groups concerned with consumer issues , .

question the severlty of the probtem. saying its new vis~ ..
: _ ibility seems part- of

dxf ficult to get -
venture capxtal
for new ideas,”
said one |
physmlst

" “There's clearly a chilling. eftect," said Stephen M. -
. Matthews, a physicist at the Lawrence. Livermore Na-
. tional Laboratory in California who has worked on estab-

‘s b'ecomin‘gl -

campaign to' weaken Hf- - -
! ability laws so corpora- ‘'
. tions will have ta worry

less about public safety

and be ablé to make.-:

higher profits.

- Asmedebateheatsup, oAl
legal experts are trying =~
_toprobe the extent of the-. -
. problem even though its -~
symptoms - foregone '~

innovations - are by na-.

ment, : The: National '

“ture difficult to docu-

Academy of Engineer- .
Ing, a branch of the Government-chartered. private Na-
tional Academy of Sciences in Washington, D.C., recently -
held a symposium on the subject, and the Rand Corpora-

- tion in California i organizing a large study.

lishing new commercial ventures, “It’s becoming difficult
-to get venture capital for new ideas. Peop!e are ai’raid of :

potentiatl liability.”” -

Experts have long agreed that risky products and dan~
gerous procedures should be banned from the market-
-place. Recently, however, some have begun to argue that
increased technical regulation and litigation deslgned to

i Continued oR Page c9




Does, the Fear of L1t1gat1on Inh1b1t Innovatlon’r’
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- six feez lomg. Livermore uses a s1ml-

-promote safety can have hidden costs

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

experts say, is that products, pro-

- cesses and large-scale technologies
-may fail to be made as good, cheap

and safe as possible. They say innova- -

. tion can be deterred when either in-
ventors or developers have inordi-
nate fears of being sued over new

- products and technelogies. -

“A lot of people are interested in

- the phenomenon, but no one has hard

data on its extent,” said Deborah R.

- Hensler, research director of Rand’s
: Insmute for Civil Justice. One exam-

i ple involves researchers who are
slowing efforts to test and market
¢ comptters with artificial intelligence
-+ hecause of potential :lawsuits. Their
- -féar ig that new types of liability will
* emerge for computers that diagnose

© patients, run factories, and perform

. other complex tasks. “Some of the

state-of-the-art applications are not _'

going forward,” she said.
_.”Dr. Matthews of the Livermore lab
_ ‘said one of his own efforts to develop

an invention with commercial poten-

tial had recently failed at least in part
- because of fears of liability suits.
His idea centered on a powerful

particle accelerator that is only about ¥ companies should

" ing the accelerator so it coyld irra 1-
-ate food products, killing insects, lar-

" its development was too risky,

_ orie factor; the more general contro-

. according to Howard W. Bremer, pat--
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might tiirn to the “deep pockets" of
lar device for developing beam weap-  the university that spawiied the idea.
ons. Dr. Matthews proposed modi Mr. Bremer said such fearg were
causing universities to shy away
from licensing patents.to smail com-
vae and parasites that infest freshly panies. The trend is especially trou-
harvested fruit and vegetables. Such blesome, he said, since sm
trradiation could replace the chemi-
cals used on many crops, thus elimi-
nating the chance that poisonous
fumigants might cling to produce.
But lawyers told potential investo}:;s
1]
said, “One of the factors they cited
was lHability,” Dr. Matthews recalled.

nesses are ysuzlly befter than Iarge‘
ones at nurturing innovation.
"There s some smcere quesﬁonlng

Product lzablhty has

“It was too new, with ecedent t
follow in a broad aree:1 grp {echnoli:)g; forced companles to
" They were afraid we might build in a be more Careful’_ ‘

liability that no one was aware of.” In
this case, liability concern was only

| Ralph Nader says; )
versy over food irradiation, for exam- ' <

ple, also played arole. . S s ;
‘Worry for Universities of whether we should license_t.o small

A different kind of chill has been  businessesatall,” he said:

felt in universities across the country, sor\;eet :;;eﬂ;g g;::}: mwhc:: gfxf;fii

safety regulations create incéntives
to keep bad technologies in the mar-
ketplace, hindering innovation. The
reason for this, they say, is that the
adoption of a new, safer technology
implicitly involves acknowledgment
that the previous technology was not
as safe as possible.

. Nugclear reactors provide an exam-

ent counsel-for the University of Wis-
consin at Madison, which last year
devoted about $23¢ milllon in private
and Federal funds to scientific re-
search. The fear, he said, focuses on
small businesses that want to buy li-
censes 10 university patents. If such -
sued, plaintiffs

e ple of “encouraged inferiority,” some
] -experts assert. For instance, engi-
" neers at the University of Texas_in-
. vented a simple and effective solution
. e * for the problem of leaky welds in the
o pipes of some reactors. It involved a -
) ' SR | new welding technique in which
’ - o powerful bursts of electricity are di-.
rected into steel pipes that abut one-
another, fusing them with extremely :
strong and uniform seams. -
i * But the idea, little known outside of
‘11 engineering cxrcles, has been ignored
i by the industry in the three or so
years since it was developed,’ .
i “If you admit you have a solution, -
then the regulatory agencies might

said an engineer familiar with the
new technique, whe spoke on condi-
tion that his name not beused, -

Judging Technology

. “According to Dr. Huber, who holds
a doctorate in engineering from the -
Massachusetts  Institute of Tech-
‘nology and a degree from Harvard
. University Law School, the current
clash of law and sclence boile down to
a fight' between technological Opl:l-

" mists and peasimists, :

#The technical community usually
judges - that new technologies. are
-gafer, cheaper and better for the con-

-‘sumer," he said. “But when you shift
‘into Federal regulation and the law,
yout get suspicion of change, of inno-

. vation, of departures from the status

: quo, Lawyers tend to see risks, not.
. “benefits. The law is basically hostile

- to change and innovation.” -
Dr Huber, a fellow of the Manhat-

busi--

-of modern life are seen as greater

force you to go back and retrofit,”

tan [nstxtute tor Pollcy Research in
New York, a non-profit, private group:
that conducts economic research, .

told the conference of the National .

Academy of Engineering that the||;

clash had been engendered by new in-|
terpretations of liability law and new .
regulatory statutes over the past two

decades. “Under the old regime,!
which prevailed in this country for
about a hundred years, the regula-
tor’s charter was that of an exorciﬂ."
Dr. Huber said. “‘He identified estab-
lished hazards and rooted them out.
Now the regulator acts as gatekeep-
er, charged with blocking new tech-.
nologies not known to be safe and
with protecting us from the ¢minous
technologicalunknown.” -

To many public-interest groups and
activists, this:new role for regulators
is good since;the technological risks

than in the past. Almost everywhere, :
they say, lurk invisible killers, from
radiation to asbestas. They say trage-
dies such the chemicai disaster at
Bhopal, India, and nuclear reactor
fire at Chernobyl i the Soviet Union
must be avoided.

Rise in Liability Sults

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

Indeed, the:number of product li-'
ability cases filed in Federal courts,”
for instance, ‘has risen to 13,554 in’
1985 from 1,579 in 1975. Although most
cases are settled before trial, the
humber of jury awards has risen over
“the past decade, and the cost of labil-
ity insurance has surged.

Experts have differing ideas about |
: what steps, if any, should be taken to

solve the problem. Consumer advo-
cates say that the current system
should be kept largely intact, with the
possible’ addition of special regula-
tory incentives to help move safety:
related innovations mto the market- |.

place. 4.

- Dr. Huber suggested that Federal ||
" -regulatory agencies, not the courts,
were the right place to weigh risks
and benefits iof new technologies.
“And these agencies should be en-
couraged 10 exercise this responsibil-
ity through good hindsight, rather
than through bad foresight,” he said,

David G. Owen, professor of law atii§ "
“the University.of 'South Carolina, told' |1

the National Academy of Engineer-
ing that one issue will linger no mat-
ter what changes take place. “The en-
gineer must now and hereafter give
proper respect to safety,” he said.
“The current problems of product H-
ability law and insurance will in the
long run prove manageable for engi-;
neers and enterprises who treat!
safety not as a nuisance, but as an im-i
portant engineering goalL™ - i
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- - fine art: Protect your home market and

: mougb gzﬁ tbeﬂ‘ and lzcense our tecbnology s Iealemg abroad

almost as fast as we develop it. So scratch the long-term dream of

| al S lzvmg oﬁ' e.xports of bng tecbnology goods cmd services.

" Does anyone really
belleve 1n free trade"

EVER MIND if the U S loses u:s
manufactunng skills; we’ll just’

By Norman Gail

now a Brazilian.

import manufactured goods and pay for them
by exporting high technology and knowledge-
: oriented products. Steel in, software out. Autos
in, microchips out.

That’s 3 comforting theory held by a lot of people. Is it

workable? Increasingly it looks as if it is not workable. The
- whole concept is being seriously undermined as U.S. inno-
vations in technology are adopted not only by Japan but
also by such fast-developing countries as South Korea
_ Brazil, Taiwan, even India.
" While these countries are more than happy to sell us
manufactured goods, they closely control their own im-
-ports of technology goods they buy from us. Exports of
- computers and other high-technology products from the

U.S. are still huge, but the long-term prospects are in

question. [n areas of medium technology, mini- = .
~ computers in particular, developing countries are .,
adapting or stealing U.S. technology or licens- % ‘
ing it cheaply to manufacttire on their own. '
Many of the resuiting products are floodmg
right back into the U.S. 1,
The Japanese developed this pohcy toa _" i

then, as costs decline with volume, man-
ufacture for export at small marginal cost.

" A good many developing countries have

-adopted the Japanese technique.

- Against such deliberate manipulation of
markets, what avails such 2 puny weapon
as currency devaluation? Whether the
doliar is cheap or dear is almost irrel-
evant, Free trade is something we |
all believe in until it clashes wxr.h Y

~ what we regard as vital national y
economic interests.

These are the broad trends.
Now meet Touma Makdassi
Elias, 41, an engineer born in
Aleppo, Syria, Elias has a mas-
ter's degree in computer sci-
ence from San Jose State, in
Silicon Valley, and a doc-
torate from the Cranfield

" Institute of Technology

in England. Grounded

in European and U.S. /A

technology, Elias is /i

and biggest producer of personal computers. Elias came to

- $30 Paulo eight years ago to teach night classes in engi-

neering. In 1982 the Brazilian government banned imports
of small computers. Seizing the opportuity, Elias started
making the machines in the basement of a supermarket in
the industrial suburb of Diadema.

Technolog}'? “We worked from [BM‘ technical man-

uals,” Elias told Forszs. “We had a product on the market

by 1983. We started making 20 machines a month. Soon

we'll be making 2,400. Now my brother may be joining our
firm. He's a graduate of the,Sloan School of Management
at MIT., He’s been managing an investment company in

Dubai, in the Persian Gulf, but we need him here. Brazil is

one of the world’s fastest-growing conmtputer markets.”
- There you have it in a nutshell: foreigners, some of them

& US. -educated copying—stealing, to be blunt—U.S,

technology and reproducing it

own govemnments. An iso-
lated development?  No,
this is the rule, not the ex-
ception, in much of the
world. How, under such
circumstances, c¢an the
yfruits of its own science
and technology?

Time was when tech-
nology  spread = slowly.
Communications were
sluggish and nations
went to great lengths to
keep technological in-
novations secret. In
northern: ItaIy 300 vears
ago, stealing or disclosing
the secrets of silk-spinning
machinery was a crime pun-

chines were reproduced in
England by John Lombe only
after he spent two yeass at
risky industrial espionage in

Industrial Revolution,

jp Britain protected its
own  supremacy in

S s

His company, Mlcrotec, is Brazd's ﬁrst

f with protection from their

U.S. expect to reap the

ishable by death. The ma- -

R Italy. At the height of the .
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textile mahﬁfadmre through laws banning both exports of

machines and emigration of men who knew how to build |

and run them. : :

These embargoes on the export of technology wereeven- |

tually breached. France sent industrial spies to England
and paid huge sums to get British mechanics to emigrate.
By 1825 there were some 2,000 British technicians on the
European continent, building machines and training a new
generation of technicians. A young British apprentice,
- Samuel Slater, memorized the design of the spinning
frame and migrated to the U.S. in 1789, later establishing a
textile factory in Pawtucket; R.L So, in the end, the tech-
nology became commonplace, but it took decades, and, in
‘the meantime, England was profiting handsomely from its
pioneering. - . ) .

Not so today, when 30% of the students at MIT are
foreignery, many destined to return to their native lands
and apply what they learn of U.S. technology. What once
was forbidden, today is encouraged. Come share our
knowledge. . AR :

Consider the case of Lisiong $hu Lee, bomn in Canton,
China in 1949, raised in Rio de Janeiro, now product
placning manager for SID Informatica, one of Brazil's big
three computer companies. Like many leading Brazilian

computer technicians, Lee is an engineering graduate of .

the Brazilian air force’s prestigious Aerospace Technical
Institute near S3o Paulo. Born in China, raised in Brazil,
educated in the U.S. “When I was only 24," Lee says, "1
was sent to the U.S. to debug and officially approve the
software for the Landsat satellite surveys devised by Ben-
dix Aerospace.” Lee later worked eight years with Digital
Equipment’s Brazilian subsidiary.

“Like Microtec’s Elias, Lee had learned most of what he
knew from the Americans. In teaching this pair—and tens
of thousands like them—TJ.S. industry and the U.S. acade-
mies created potential competitors who knew most of

what the Americans had painfully and expensively
learned. Theft? No. Technology transfer? Yes.

Ir: Brazil over the past few years, the Syrian-born, U.S.-
educated Elias played cat-and-mouse with lawyers repre-
senting IBM and Microsoft over complaints that Microtec
and other Brazilian personal computer makers have been
plagiarizing IBM’s BIOS microcode and Microsoft’s
MS-DOS operational software used in the IBM PC. The
case was settled out of court. Brazilian manufacturers
claimed their products are different enough frém the origi-
nal to withstand accusations of copyright theft.

-Where theft and copying are not directly involved in the

process of technology transfer, developing countries find .

ways to get U.S. technology on terms that suit them. They
get it cheaply. Before President José Sarney departed for his
September visit to Washington, the Brazilian government
tried to ease diplomatic tensions by announcing approval
of [BM’s plans to expand the product line of its assembly/
test plant near Sao Paulo. IBM will invest $70 million to

develop Brazilian capacity for producing the 5-gigabyte

3380 head disk assembly (HDA).

Ah, but there is a tradeoff involved in the seeming
concession by the Brazilians. The tradeoff is that IBM’s
expansion will greatly improve the technical capabilities
of local parts suppliers to make a wider range of more
sophisticated products. About a third of the key compo-
nents in [BM's HDA catalog will be imported, but Brazil-
ian suppliers will get help in providing the rest, some
involving fairly advanced technolegies.

But does what happens in Brazil matter all that much?
Brazil, after all, is a relatively poor country and accounts

for a mere $3 billion in the U.S." $160 biilion negative

tracdle balance. Braz_il macters very much. For one thing,
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Mictrotec founder Touma Makdasst Elias
From Syria to Séo Pauio via Silicon chcy.

. NewmndeaoPaulo
Pmdmmforu-pmrmm too.

what happens there happens in similar ways in other
developing countries—and some developed ones as well.
Brazil, moreover, is fast adapting to the computer age. The
Brazilian computer industry employs over 100,000 people.
It includes everything from the gray market of Sio Paulo’s
Boca de Lixo district to the highly profitable overseas
subsidiaries of IBM and Unisys. Both subsidiaries have
been operating in Brazil for more than six decades and, for
the time being, have been profiting from Brazil’s closed-
market policies. It includes many manufacturer/as-
semblers of micro- and minicomputers and of peripherals.
Companies also are appearing that supply such parts as
step motors for printers and disk drives, encoders, multi-
layer circuit boards, high-resolution monitors, plotters and
digitizers. The Brazilian market is bristling with new
cornputer publications: two weekly newspapers, ten maga-
zines and special sections of daily newspapers.

Brazil is only a few years into the computer age. Its per
capita consumption of microchips works out to only about

$1.40 per capita among its 140 million inhabitaats, vs.-

$100 in Japan, $43 in the U.S. and about $6 in South Korea.
But given the potential size of the market and Brazil's

rapid industrialization, it could one day absorb more per-
sonal computers than France or West Germany.

_The point is simply this: In their natural zeal to make

Brazil a modern nation rather than a drawer of water and
hewer of wood, its leaders are determined to develop high-
technology mdustry, whether they must beg, borrow or

* steal the means. ‘Failing to develop high-technology indus-
“try would be to court disaster in a country where millions

go hungry. But in doing what they must, the leaders of

1us

Brazil and other developing countries run strongly counter
to the economic interests of the U.S.

Because of these nationalistic policies, forelgn -owned
firms are banned from competing in Brazil’s personal com-
puter and minicomputer market. Brazil's computer indus-
try is not high tech, if that means being near the cutting
edge of worldwide technolog:ca.l advance. But it does show'
the ability of Brazilian businessmen and technicians to
shop for and absorb standard technology, without paying
development costs. In computers, where knowledge is the
most expensive component, it becomes cheap to manufac-
ture if you get the knowledge free or alimost free. The U.S.
develops, Brazil copies and apphes There are perhaps a
dozen Brazils today.

“We're a late entry and can pick the best technology,” '
says Ronald Leal, 36, co-owner of Comicro, 'a CAD/
CAM equipment and consulting firm. “We don’t waste
money on things that don’t work, In 1983 we saw a market
here for CAD/CAM done with microcomputers. We
shopped around the States and made a deal with T&W
Systems, a $10 million California company that has 18%
of the U.S. micro CAD/CAM market. T&W helped us a
lot. We sent people to train and they came to teach us.” -

Comicro leamned fast. Says Leal: “We developed new -
software applications that we're now exporting to T&W."

Brazil exporting computer designs to the U.S.? Only five
years after IBM began creating a masé market for the
personal computer, the U.S. home market is being invaded
by foreign products-—of which Comicro’s are only a tiny
part. Technological secrets scarcely exist today.

Aren’t the Brazilians a.nd the others su:npiy domg what

FORBES, DECI:EMBEREIS, 1986




“WARE
4RTE 0U
ECNICAY

Lisiong Shu Lee of 5ID Iry’ommnca
Theft? No. Tlclluhgy m‘? Yu.

“the U.8.did a centurya.ud a half ago—protecting its m.fant

industries?

If that were all, the situation might not be so serious for
the U.S. But pick up any U.S. newspaper these days and
count the advertisernents for Asian-made personal com-
puters claiming to be the equivalent of the IBM PC but
selling at maybe two-thirds of IBM’s price.

According to Dataquest, a market research fu'm Asian
suppliers will produce nearly 4.5 million personal comput-

. ers this year. At that rate, they should capture one-third of

the world market by next year. Taiwan now is exporting
60,000 personal computer motherboards and systems
monthly, 90% of which are IBM-compatible. Of these,
70% go to the U.S. and most of the rest to Europe. Korea,
Hong Kong and Smgapore together ship another 20,000
each month.

Dataquest says it takes only three weeks after a new
[J.S.-made product is introduced before it is copied, manu-

. factured and shipped back to the U.S. from Asia,

Thus the .S, bears the development costs while for-
eigners try to cream off the market before the development
costs can be recouped. That is the big danger. The days

_when a person could be executed for industrial espionage

are gone.
President Reagan recently warned that the U.S. is bemg

© - victimized by the internazional theft of American creativ-
ity. Too many countries turn a blind eye when their -

citizens violate patent and copyright laws. In 1985-86 U.S.
diplomats successfully pressured Korea, Singapore, Malay-
sia, Taiwan, Hong Kong and Thailand to pass or at-least to

" - draft legislation enforcing patents and copyrights more

- FORBES, DECEMEER 15, 1986

strictly, Brazil is a major holdout.
The difficulties between Brazil and the U.S. over com-

puters crystallized in the 1984 Informatica law, which’

Brazil’s Congress passed overwhelmingly near _the end of
two decades of mulitary rule. The law, iin effect, legalizes
stealing—so long as the victims are U.S. technology ex-
porters. Complains the head of a leading multinational
whose business has been curtailed under the new law:
“They want our technology but waat to kill our opera-
tions. This whole show is sponsored by:a handful of sharp
businessmen with connections in Brasilia who are making
piles of money from their nationalism."”

The new law formally reserved the Brazilian micro- and
minicomputér market for wholly owned Brazilian firms. [t
allowed wholly owned subsidiaries of foreign companies—
IBM and Unisys—to continue importing, assembling and
selling mainframes, but not out of any sense of faimess. It
was simply that Brazilian companies were unable to take

-over that end of the business.

Under the law, joint ventures with forelgn firms were
allowed only if Brazilians owned 70% of the stock and had
“technological control” and ““decision control.”

The main instruments for implementing this policy
were tax incentives and licensing of imports of foreign
hardware and knowhow, all tobe approved by the secretar-
iat of information science (SEIL ‘

In 1981 Brazil’s thén-military govemment decreed that
SEI would control the computer and semiconductor indus-
tries and imports of any and all equipment containing
chips. The implications are especially ominous for U.S.
interests: Brazil's SEI is modeled, quite openly, on japan’s
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notorious Ministry of Internation-

~while they talk, t.he Braz1hans do

al Trade & Industry (MITI). Bra-
zil’s computer policy today fol-
lows the line of a n:ud Fifties re-

Where the chips fall

what they please.
© U.S. Customs has responded to
manufacturers’ complaints by

port - by MITI's - Research
Committee on the Computer.

In the 1950s and 1960s MITI
used Japan's tight foreign ex-
- change controls to ward off what
its nationalist superbureaucrat of
the day, Shigeru Sahashi, called

No matter how you slice it, per capita
or by dollar volume, most of the
world’s semiconductors go to the U.S.,
Japan and Europe. Don't be misled,
though, The smaller markets matter,
especially to the governments that
work 5o hard to protect them.

stopping pirated products at the
border. But the Taiwanese now
have such cost advantages that
they can easily afford to license
technology that they have already
copied. The Koreans are more
scrupulous, but pirated technol-

“the invasion of Arerican capi-

Semiconductor consumption ($hillfons}

ogy not reexported to the U. §. is

tal.” In long and bitter negotia-
tions in the late Fifties, Sahashi

$1 23 456 78 9 10111213

very hard to control.
More than three years ago Edson

told IBM executives: ‘“We will
take every measure to obstruct the
success of your business unless
you license IBM patents to Japa-
nese firms and charge them no
more than 5% royalty.” In the end,
IBM agreed to sell its patents and

de Castro, president of Data Gen-
‘eral, told a Commerce Depart-
ment panel that foreign nations’
computer policies “threaten the
structure and future of the U.S.

plained why: “11.5. computer com-

accept MITT's administrative guid-

Dollars per capita consumption

panies are reliant on international

ance on how many computers it
could market in Japan. How many

$10 20 30 40 50 60 70 A0 %0 100

business and derive a substantial
portion of revenues from exports.

Japanese products would be sold in Japan
the U.S. today if this country had Us.
imposed similar demands on the
-Iapanesef

Some 1J.5. economists are de-‘ _
scribing the result of the fapanese Mexico

Because of the rapid pace of tech-
nologlcal development, the indus-

and development rely heavily on
an expanding revenue base. This
can only come from full participa-

policy as the “home market ef-
fect.” They mean that protection-
ism in the home market tends to
create an export capability at low

tion in established and developing

mestic markets is not enough.”

marginal cost. i
“Home market protection by one country sharply raises

its firms’ market share abroad,” says MIT's Paul Krugman,

reporting the results of computer simulations of interna-

tional competition in high technology. “Perhaps even

more surprising, this export success is not purchased at the
expense of domestic consumers. Home market protection
- lowers the price at home while raising it abroad.”

Brazil surely has similar intentions. IBM and other U.S.

- computer companies are transfemng technology to Brazrl_

as never before.

The Brazilians may have grasped a reality that the U.S,
has been unable politically to address: that while there is
no way. to check the fast dissemination of technology
today, the real prize in the world economy is a large and
viable national market—a market big encugh to support
- economies of scale and economies of specialization. In

short, while 2 country can no longer protect its technology

effectively, it can still put a price on access to its market.

As owner of the world’s largest and most versatile mrket
“the U.S. has unused power.

Taiwan, Korea, Hong Kong and Smgapore lackmg la.rge
internal markets, could develop only because they had
easy and cheap access to the rich U.S. market.

“Why doesn’t the U.S, reciprocate? The Reagan Adminis-
tration "has threatened to restrict imports of Brazilian
exports to the ULS, by Dec. 31 if Brazil doesn’t 1) protect
software’ with new copyright legislation, 2} allow more
joint ventures with foreign firms, and 3) publish exphc:t

rules curtailing SEI’s arbitrary behavior.

" But the Brazilians are hardly trembling in their boots.
. Brazilian officials hint that if Brazilian exports to the U.S.

are curbed, Brazil won’t be able to earn enough dollars to-

service its cmshmg external debt. Diplomats of both coun-
- tries want to avoid a showdown, so they keep talking. And

F

120-

government’s demands for a de-

cade, de Castro s Data General is selling technology for its

Eclipse supermini to Cobra, the ailing government com-

puter company. Other U.S. computer manufacturers are '

following suit.

Hewlett-Packard, in Brale since 1967 with a wholly
owned subsidiary to import and service the company’s
products, has just shifted its business into partnership
with Tochpe, a Brazilian industrial and finance group. A
new firm, Tesis, 100% Brazilian-owned, will make HP

calculators and minicomputers under its own brand name.

“Only a few years ago HP refused to enter joint ventures,
but now we have ones going in Mexico, China, Brazil and

Korea,"” says a company executive. “In the past we felt,’

since we owned the technology, why share the profits?
Then we fou.nd we couldn’t get into those foreign markets
any other way.”

Harvard Professor Emeritus Raymond Vernon, a veteran
analyst of international business, says of world technology
markets: “Except for highly monopohst:c situations, the
buyer has a big advantage over the seller. Countries like
Brazil and India can control the flow of technology across
their borders and then systematically gain by buymg tech-
nology cheaply.”

Vernon draws an ominous parallel: “A céntury ago thc
muitinationals were in plantation agriculture and electric
power. Now they’re gll gone because their technology and
management skills were absorbed by local peoples. The

same thing is happemng in other helds today, mcludmg

computers.” -

This is why it makes httle difference whether the dollar
is cheap or dear. In this mighty clash between nationalism
and free trade, nationalism seems to be winning. Where
does this leave the U.S. dream of becoming high-technol-
ogy supplier to the world'-’ Rudely shattered. Il

FORBES, DECEMBER 15, 1986

computer industry.” De Castro ex-

try is capital intensive. Growth

global markets. Reliance upon do- -

Yet after resisting the Brazilian |
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Through gift, theft and license, our technology is leaking abroad

almost as fast as we develop it. So scratch the long-term dream of

a UsS. lwmg oﬁ expon‘s of bng tecbnology goods and servzces

Does anyone really
belleve in free trade?

uow a Brazilian,

EVER MIND if the U.S. loses its

By Norman Gall

manufacturing skills; we’ll just
- import manufactured goods and pay for them

by exporting high technology and knowledge-
. oriented products. Steel in, software out. Autos
. in, microchips out.

That's a comforting theory held by a lot of people Is it
workable? Increasmgly it looks as if it is not workable. The
whole concept is being seriously undermined as U.S. into-
vations in technology are adopted not only by Japan but
also by such fast-developing countries as South Korea
Brale Taiwan, even India.

‘While these countries are more than happy to sell us

manufactured goods, they closely control their own im-
.ports of technology goods they buy from us. Exports of
computers and other high-technology products from the
U.S. are still huge, but the long-term prospects are in
question. In areas of medium teéchnology, mini- -
computers in; particular, developing countries are .~ -
adapting or stealing U.S. technology or licens- %’ -
ing it cheaply to manufacture on their own. .
Many of the resulting products are floodmg :
right back into the U.S. ey

The Japanese developed this policytoa - "'
fine art: Protect your home market and
then, as costs decline with volume, man-
ufacture for export at small marginal cost.
A good many developing countries have
adopted the Japanese technique.

ainst such deliberate manipulation of
markets, what avails such a puny weapon
as currency devaluation? Whether the
doliar is cheap or dear is almost irrel-
evant. Free trade is something we
all believe in until it clashes with 4
what we regard as vital national
economic interests.

These are the broad trends.
Now meet Touma Makdassi
Elias, 41, an engineer born in
Aleppo, Syna Elias has 2 mas-

_ ter's degree in computer sci-
ence from San Jose State, in
Silicon Valley, and a doc-
torate from the Cranfield
Institute of Technology
in England. Grounded
in European and U.S. ./
technology, Elias is /M4
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His company, Mlcrotec is Brazil’s first
and biggest producer of personal computers. Elias came to

: 830 Paulo eight years ago to teach night: classes in engi-

neering, In 1982 the Brazilian government banned imports
of small computers, Sexzmg the opportunity, Elias started
making the machines in the basement of a supermarket in
the industrial suburb of Diadema.

Technology? “We worked from IBM -techmcal man-

uals,”’ Elias told Forsgs. “We had a product on the market
by 1983. We started making 20 machines a month. Soon

we'll be making 2,400. Now my brother may be joining our
firm. He's a graduate of the Sloan School of Management -

at MIT. He’s been managing an investment company in

Dubai, in the Persian Gulf, but we need him here. Brazil is.

one of the world’s fastest-growing computer markets.”
There you have itin anutshell: foreigners, some of them

technology and reproducing it

lated development! No,
this is the rule, not the ex-
ception, in much of the
world. How, under such
circumstances, can the
U.S. expect to reap the
,fruits of its own science
and technology?

nology spread slowly.
Communications were
sluggish’ and nations
went to great lengths to
keep technological in-
novations secret. In
northemn Italy 300 years
ago, stealing or disclosing

machinery was a crime pun-
ishable by death. The ma-
chines were reproduced in
England by John Lombe only
after he spent two years at
risky industrial espionage in
g Italy. At the height of the

o Industrial Revolution,
gy Britain protected its
" own supremacy in
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U.S.-educated, copying—stealing; to be blunt~U.S.

L with protection from their
L© own governments. An iso-

Time was when tech-

the secrets of silk-spinning




4 ’ : .

textile manufacture through laws baniing both exports of

machines and emigration of men who knew how to build
and yun them. ' - :

These embargoes on the export of technology were even-
tually breached. France sent industrial spies to England -

"and paid huge sums to get British mechanics to emigrate.
By 1825 there were some 2,000 British technicians on the

European continent, building machines and training a new

generation of technicians. A young British apprentice,
Samuel Slater, memorized the design of the spinning
frame and migrated to the U.S. in 1789, later establishing a
textile factory in Pawtucket; R.L So, in the end, the tech-
nology became commonplace, but it took decades, and, in
the meantime; England was profiting handsomely from its
pioneering. : .
Not so today, when 30% of the students at MIT are
foreigners, many destined to return to their native lands

and apply what they leam of U.S. technology. What once’

was forbidden, today is encouraged. Come share our
knowledge. . : .

Consider the case of Lisiong Shu Lee, born in Canton,
China in 1949, raised in Rio de Janeiro, now product
planning manager for SID Informatica, one of Brazil’s big
three computer companies. Like many leading Brazilian
computer technicians, Lee is an engineering graduate of
the Brazilian air force’s prestigious Aerospace Technical
Institute near Sao Paulo. Bomn in China, raised in Brazil,
educated in the U.S. “When I was only 24,"" Lee says, “1
was sent to the U.S. to debug and officially approve the
software for the Landsat satellite surveys devised by Ben-
dix Aerospace.” Lee later worked eight years with Digital
Equipment’s Brazilian subsidiary.

Like Microtec’s Elias, Lee had learned most of what he
knew from the Americans. In teaching this pair—and tens
of thousands like them—1J.8. industry and the U.S. acade-
mies created potential competitors who knew most of
what the Americans had painfuliy and expensively
learned. Theft? No. Technology transfer? Yes.

In Brazil over the past few years, the Syrian-born, U.S.-
educated Elias played cat-and-mouse with lawyers repre-
senting IBM and Microsoft over complaints that Microtec
. and other Brazilian personal computer makers have been
plagiarizing IBM's BIOS microcode and Microsoft's
MS-DOS operational software used in the IBM PC. The
case was settled out of court. Brazilian manufacturers
claimed their products are different enough from the origi-
nal to withstand accusations of copyright theft.

Where theft and copying are not directly involved in the
process of technology transfer, developing countries find
ways to get U.S. technology on terms that suit them. They
get it cheaply. Before President José Sarney departed for his
September visit to Washington, the Brazilian government
tried to ease diplomatic tensions by announcing approval
of IBM’s plans to expand the product line of its assembly/
test plant near Sio Paulo. [BM will invest $70 miilion to
develop Brazilian capacity for producing the 5-gigabyte
" 3380 head disk assembly (HDA). '
Ah, but there is a tradeoff involved in the seeming
" concession by the Brazilians. The tradeoff is that IBM’s

expansion will greatly improve the technical capabilities
of local parts suppliers to make a wider range of more
sophisticated products. About a third of the key corpo-
nents in BM’s HDA catalog will be imported, but Brazil-
ian suppliers will get help in providing the rest, some
involving fairly advanced technologies.

But does what happens in Brazil matter all that much?
Brazil, after all, is a relatively poor country and accounts
.for a mere $3 billion in the U.S.” $160 billion negative
trade balance. Brazil matters very much. For one thing,
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Mzarotec founder Touma Makdassi Elias
From: Syria to Sdo P_a-lo vie Silicon Valley.
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Netms'tand in Sao Paulo
Pluuy of reading mﬂrmm.

what happens there happens in similar ways in other
developing countries—and some developed ones as well.

* Brazil, moreover, is fast adapting to the computer age. The

Brazﬂxan computer industry empioys over 100,000 people.
It includes everything from the gray market of Sao Paulo’s
Boca de Lixo district to the highly profitable overseas

~ subsidiaries of IBM and Unisys. Both subsidiaries have
been operating in Brazil for more than six decades and, for

the time being, have been profiting from Brazil's closed-

.market policies. It includes many manufacrurer/as-

semblers of micro- and minicomputers and of peripherals.
Companies also are appearing that supply such parts as
step motors for printers and disk drives, encoders, multi-
layer circuit boards, high-resolution monitors, plotters and
digitizers. The Brazilian market is bristling with new
computer publications: two weeckly newspapers, ten maga-
zines and special sectjons of daily newspapers.

" Brazil is only a few years into the computer age. Its per
capita consumption of microchips works out to only about
$1.40 per capita among its 140 million inhabitants, vs.
$100 in Japan, $43 in the U.S. and about $6 in South Korea.
But given the potential size of the market and Brazil's

rapid industrialization, it could one day absorb more per-

sonal computers than France or West Germany.

The point is simply this: In their natural zeal to make
Brazil a modem nation rather than a drawer of water and
hewer of wood, its leaders are determined to develop high-

‘technology industry, whether they must beg, borrow or

steal the means. Failing to develop high-technology indus-
try would be to court disaster in a country where millions
g0 hungry. But in doing what they must, the leaders of
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Brazil and other developmg countries run strongly counter

to the economic interests of the U.S,

Because of these nationalistic policies, foreign-owned
firms are banned from competing in Brazil’s personal com-
puter and minicomputer market. Brazil’s computer indus-

. try is not high tech, if that means being near the cutting

edge of worldwide technological advance. But it dees show
the ability of Brazilian businessmen and technicians to
shop for and absorb standard technology, without paying
development costs. In computers, where knowledge is the
most expensive component,; it becomes cheap to manufac-
ture if you get the knowledge free or almost free. The U.S.
develops, Brazil copies and applies. There are perhaps a
dozen Brazils today.

“We're a late entry and can pick the best technology,”
says Ronald Leal, 36, co-owner of Comicro,. a CAD/
CAM equipment and consultmg firm. “We don’t waste
money on things that don’t work. In 1983 we saw a market
here for CAD/CAM done with microcomputers. We
shopped around the States and made a deal with T&W
Systems, a $10 million California company that has 18%
of the U.S, micro CAD/CAM market. T&W helped us a
lot. We sent people to train and they came to teach us.”

Comicro learned fast. Says Leal: “We developed new
software applications that we're now exporting to T&W."
~ Brazil exporting computer designs to the U.S.? Only five
years after IBM began creating a mass market for the
personal computer, the U.S. home market is being invaded
by foreign products—of which Comicro’s are orly a tiny
part. Technological secrets scarcely exist today.

A:en’t the Bralemns and the others smply domg what
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Lisiong Shu Lee of SID Informatica’ .
Theft? No. Technology :raancr? Yu.
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the U. S did a century and a half ago—protectmg its mfant

industries!?

If that were all, the situation mght not be so serious for
the U.S. But pick up any U.S. newspaper these days and

. count the advertisements for Asian- -made personal com-

puters claiming to be the equivalent of the [BM PC but
selling at maybe two-thirds of IBM's price.

According to Dataquest, a market research firm, Asian
suppliers will produce nearly 4.5 million personal comput-
ers this year. At that rate, they should capture one-third of
the world market by next year. Taiwan now is exporting
60,000 personal computer motherboards and systems
monthiy, 90% of which are [BM-compatible, Of these,
70% go to the UJ.S. and most of the rest to Europe. Korea,
Hong Kong and Singapore together sth another 20, 000.
each month.

Dataquest says it takes only three weeks after a new
U.S.-made product is introduced before it is copied, manu-
factured and shipped back to the U.S. from Asia.

Thus the U.S. bears the development costs while for-

-eigners try to cream off the market before the development
‘costs can be recouped. That is the big danger. The days

when a person could be executed for industrial espaonage

- are gone.

President Reagan recently warned that the U S.is being
victimized by the international theft of American creativ-
ity. Too many countries turn a blind eye when their
citizens violate patent and copyright laws. In 1985-86 U.S.
diplomats successfully pressured Korea, Singapore, Malay-

sia, Taiwan, Hong Kong and Thailand to pass or at least to

draft legislation enforcing patents and copyrights more
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strictly. Brazil is a major holdout.

The difficulties between Brazil and the U.S. over com-
puters crystallized in the 1984 Informatica [aw, which
Brazil's Congress passed overwhelmingly near the end of
two decades of military ruie. The law, in effect, legalizes
stealing—so long as the victims are US. technology ex-
porters. Complains the head of a leading multinational
whose business has been curtailed under the new law:
“They want our technology but want to kill our opera-
tions. This whole show is sponsored by a handful of sharp
businessmen with connections in Brasilia who are making
piles of money from their nationalism.”’ _

The new law formally reserved the Brazilian micro- and
minjcomputer market for wholly owned Brazilian firms. It
allowed whally owned subsidiaries of foreign companies—
IBM and Unisys—to continue importing, assembling and
selling mainframes, but not out of any sense of fairness. [t
was simply thar Brazﬂxan companies were unable to take
over that end of the business.

Under the law, joint ventures with forexg;n firms were
allowed only if Brazilians owned 70% of the stock and had
“technological control” and “decision control."”

The main instruments for implementing this policy
were tax. incentives and licensing of imports of foreign
hardware and knowhow, all to be approved by the secretar-
iat of information science (SEI}.

In 1981 Brazil’s then-military govemment decreed that
SEI would control the computer and semiconductor indus-
tries and imports of any and all equipment containing
chips. The xmphcanons are especially ominous for U.S.
interests: Braz11 s SEI is modeled qu1te openly, on Japan’s
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notorious Ministry of Internation-

whﬂe they talk, the Braz1hans do

al Trade & Industry {MITI). Bra-
zil’s computer policy today fol-
lows the line of a mid-Fifties re-

Where the chips fall

_what they please
U.S. Customs has responded to
manufacturers’ complaints by

port by MITI's Research
Committee on the Computer.

In the 1950s and 1960s MITI
. used Japan’'s tight foreign ex-
change controls to ward off what
its nationalist superbureaucrat of
the day, Shigeru Sahashi, called

No matter how you slice it, per capita
ot by dollar volume, most of the
world’'s semiconductors go to the U.S,,
Japan and Europe. Don’t be misled,

_though. The smaller markets matter,
especially to the governments that
work so hard to protect them,

stopping pirated products at the
border. But the Taiwanese now
haveé such cost advantages that
they can easily afford to license
technology that they have already
copied. The Koreans are more

_ “the invasion of American capi-

Semiconductor consumption (sbillions)

"0gy not reexported to the U. S is

tal.” In long and bitter negotia-
tions in the late Fifties, Sahashi

$1 23456 7 89 10111213

very hard to control.
More than three years ago Edson

told IBM executives: “We will Japan
take every measure to obstruct the us.

- success of your business unless Europe
you hicense IBM patents to Japa- Korea
nese firms and charge them no Brazil
more than 5% royalty.” In the end, Indis
IBM agreed to sell its patents and Mexico

de Castro, president of Data Gen-
eral, told a Commerce Depart-
ment panel that foreign nations’
computer policies “threaten the

. plained why: “U.S. computer com-

accept MITI's administrative guid-

Dollars per upits_éansnmpﬁon

panies are reliant on intemnational

ance on how many computers it
‘could market in Japan. How many

$10 20 30 &0 50 40 70 80 % 1N

‘business and derive a substantial
portion of revenues from exports.

" Japanese products would be soid in
the U.S. today if this country had
imposed similar demands on the
" Japanese?

Some 1J.S. economists are de-
scribing the result of the Japanese

Because of the rapid pace of tech-
nological development, the indis-
try is capital intensive. Growth
and development rely heavily on
an expanding revenue base. This
can only come from full participa-

policy as the “home market ef-
fect.” They mean that protection-
ism in the home market tends to
create an export capability at low

tion in established and developing

global markets. Reliance upon do-

‘mestic markets is not enough.”
Yet after resisting the Brazilian

marginal cost.

“Home market protection by one country sharply raises
its firms’ market share abroad,’ says MIT's Paul Krugman,
reporting the results of computer simulations of interna-

.tional competition in high technology. ‘‘Perhaps even
more surprising, this export success is not purchased at the
expense of domestic consumers. Home market protection

- lowers the price at home while raising it abroad.”

Brazil surely has similar intentions. IBM and other U.S.

* computer companies are transferring technology to Brazil
as never before.

The Brazilians may have grasped a reality that the U, S
has been unable politically to address: that while there is
no way to check the fast dissemination of technology
today, the real prize in the world economy is a large and
.viable national market-~a market big enough to support
economies of scale and economies of specialization. In

_short, while a country can no longer protect its technology

effectively, it can still put a price on access to its market.
As owner of the world’s largest and most versatile market,
the 11.8. has unused power.

Taiwan, Korea, Hong Kong and Singapore, lacking large

internal _markets could develop only because they had

- easy and cheap access to the rich U.S. market,

Why doesn’t the U.S. reciprocate? The Reagan Adminis-
tration has threatened to restrict imperts of Brazilian
exports to the U.S. by Dec. 31 if Brazil doesn’t 1) protect
software with new copyright legislation, 2} allow more
joint ventures with foreign firms, and 3} publish explicit

rules curtailing SEI's arbitrary behavior.

- 'But the Brazilians are hardly trembling in their boots.
Brazilian officials hint that if Brazilian exports to the U.S.
are curbed, Brazil won’t be able to earn enough dollars to
service its cruslnng external debt. Diplomats of both coun-
tries want to avoid a showdown, so they keep talking. And
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govemnment’s demands for a de-
cade, de Castro’s Data General is selling technology for its
Echpse supermini to Cobra, the ailing government com-
puter company. QOther U S. computer manufacturers are
following suit.

Hewlett- Packard in Brazil since 1967 with a wholly
owned subsidiary to import and service the company’s
products, has just shifted its business into partnership
with lochpe, a Brazilian industrial and finance group. A
new firm, Tesis, 100% Brazilian-owhed, will make HP
calculators and minicomputers under its own brand name.

“Only a few years ago HP refused to enter joint ventures,
but now we have ones going in Mexico, China, Brazil and
Korea,” says a company executive. “In the past we felt,

-since we owned the technology, why share the profits?
Then we found we couldn’t get into those forexgn markets

any other way.”
Harvard Professor Emeritus Raymond Vemon, a veteran

analyst of international business, says of world technology -
‘markets: “Except for highly monopolistic situations, the

buyer has a big advantage over the seller. Countries like

Brazil and India can control the flow of technology across

their borders and then systematlcally gain by buying tech-
nology cheaply.”

Vernon draws an ominous parallel: “A centu.ry ago the
multinationals were in plantation agriculture and electric
power. Now they're all gone because their technology and
management skills were absorbed by local peoples. The
same thing is happening m or.her fields today, mcludmg
computers. "

This is why it makes httle difference whether the dollar
is cheap or dear. In this mighty clash between nationalism
and free trade, nationalism seems to be winning. Where
does this leave the U.S. dream of becoming high- technol-
ogy suppher to the world? Rudely shattered ll
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scrupulous, but pirated technol-

structure and futire of the U.S.
computer industry.”’ De Castro ex-
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‘| spite corporate turmoil. :

-1 quisitions and restructuring, which usually
‘I have “a deadly impact on R&D,"” says Edi-| .
tor Richard Consolas, Increased spending in | -
defense-related R&D and by smaller compa-]
n:es offset these dampers. To make the top| -
100, a company had to spend $84.6 million,

i 0 $67.6_billion. i 1

| Business Bulletin |

And Finance -

__ ¢R&nlspgnﬁmc ‘moves up smartly de-|

-The 100" biggest’ research-and-dé{r'eidp-
‘raent spenders invested $41.3 billion in 1986,

9
R&D. This despite a flurry of mergers, ac-

up from $75 million in 1985. .

nues on R&D, Despite red ink, Advanced Mi-
first in spending-to-sales, with 28,79 of sales
large, well-established companies is with in-

novative products;” says spokesman Elliott
Sopkin:. - oo o _ n

cro Devices -Inc.; Sunnyvale,’ Calif., ranks}

going to R&D: “The only way to combat the]

U Industry  R&D ‘spending will ﬁr‘oﬁ;\ :

B3, predicts Battelle |

- 4.1% to §62.7 billion this. earand-r.s%/

- says newsletter Inside| - -

- More computer companies rank among.

.. | the big spenders. Cray.Research Inc., Min- i
{‘neapolis, jumped into 97th place, thanks.to a E

97% Ssales increase. It-spends 15% of reve-

Memorial Instituté, Columbus, Ohio, S
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+ Rudman : ‘Former Assistant Secretary of. -

ce of pork” Defense Richard Perle scored the

ge “should Reagan administration  vesterday -

1o be re- for failing to prevent Soviet agents

spayers.” from stealing U.S. technology-

SRR through bilateral exchange pro-

R m grams . -
fght‘- B Mr. Perle said the a_clnumstratlonf
tutifuily . “has no policy” for dealing with sci-
taction to | entific exchanges that are patt of
1 of Colum- ‘what he described as an aggresswe .
. in.effect | -Soviet program of acquiring Amer-:.
’ ' ' ican scientific and technical data.
atoe- He called current administration *
tood of commmittees that deal with ex_change i
That is | programs “a bureaucratic morass’
lie North’s. | that has failed to protect US. na-,
‘e vieta- - | tional security interests, . : -
yoffices-. |« - The process by which decisions:
nembers - | ¥ are thade: that affect broad policy;-
¢ a chanee.: | detailed- négotiations and eventual.
n Film. implementation- of agreements for
their sur- - . scientific- and technical exchanges. -
king- 2one | - with the Soviet Union is a shambles; - -

- 1| marked by indifference, incompes-: :
up- A . teuge and parocma.lism,” Mr Perle
| [ sai :
?&r;ﬁgg ° 'l His remarks came durmg ahiear- ..
hounds to | | ing on scientific exchanges with the-

. interest of | | Soviet Union before a-House Sci-

G ence, Space and 'Iédmology sub— e
Ul | committee: :
""""—'i'\ |"  Subcommittee Chalrrnan Rep
Ist - ' || Ralph Hali, Texas Democrat, said a -
how - ") series of hearings was planned to -
nages to examine possible US.-Soviet co-
rom the " operation in space science, ocean
dals that seabed drilling and the activities of
tnce of - | | @Vienna-based research center spe-

“ston Past h cxahzmg in systems antalysis.

" rofile Mr. Perle, who left the Péntagon
iend, Ju- '_‘l,a's;-- month, said government agen-
m - - . || ciescompete with each other for ad-
ben Mr: - _ministfation funds to carty out ex-
of the. . change programs on topics ranging
l‘dinatinﬁ 11 from spacestatlonstofusmnenergy

o " with little regard for the security di-

- _mensions of the programs. - ‘
Lgl :;_- on - “If a pet project can’t make it on
# for scientific merit, perhaps it will get *
NCC: A funded as a ‘p« o ce m1t1at1ve‘ " he
vof trust - said in jest.
. Mr. Perle said in several instances
ter the Defense Department — on
learning at the last minute bth.':\t an
3 agreement was about to be ‘con-
Ertlge;:&; cﬁirded — “kicked and screamed” at
dson, - the White House to review exchange-
e rograms. - -
ltyosfeg‘-r- { P One exchange effort on space co-
- : 'operation would have given the Sovi-
n Elvin -

. noses..

Perle cites damage |
from.U.S.-Russian-
science ‘exchanges

ets access to some of the miost serisi

. Mr Perle said US. officials flrst"
understood the magnitude of Soviet

_ tive U.S. defense-related technology, N
_according to Mr. Perle: ’

technology theft after  extremely::

sensitive Soviet documents were.ob- -

tained by Western mteihgence ser-

- vices in the early 1980s.

- The documents revealed that- thei
-Soviets-tsed Western technology in .
" some 5,000 iilitary programs and
- showed, according to a 1985 U.S. in- -
telligence . report, that technology: -
theft was far greater than pre-_
_viously believed. . :
“ ‘Far greater than was prevmusly g

believed’ strikes me as the sort of

“euphemistn to which government of-
" ficials resort when what they really -~ .
~ mean to say is: ‘We had no idea the :

Soviets were ripping off ourtechnol-

ogy sc skillfully, so comprehen--

sively, so effectively right under-our'

fired, Mr Perle said.

“Our experience urlng the 19705

- was_that the Soviets got the lion’s:
-share of - thie’ benefits from -ex-

Someone: ought. t0. be:

He suggested that Congress intro- |

- duce legislation that would require -
an interagency review of all planned

. US.-Soviet exchanges. '

“Richard Pgrig - e

changes that were supposed to be

: mutually benefieial,” he said. “Soviet

secrecy prevented us from learning

much of interest, whileé American’

opennéss —. I think glasnost is the

" word in fashion — facilitated Soviet

_acquisition of Amerlcan technology

., and know-how.” -
“Soviet. students, - often 45 or 50

years old, were. sent-to the top US.
technical umversmes for trammg,
Mr Perle said. .

In one:case, he satd a Sthet stu-

. dent gtudied “synthetxc aperture ra=’
dar” in the United States and later-
applied the kiiow-how td the Soviet:
copy of the U.S, “look-down, shoot-

“down” fire control system: used on

advance U.S. jet fighters. .

' “They don't regard exchanges as .
building bridges,” Mr." Perle said. |
“They regard them as mtelhgencel
operatlons” = .
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were painfuily slow to recognize.

Many American executives clung
. to the belief that the Japanese had no

technology of worth long after that

* was no longer the case. Why? Tradi-
tion was one reason. Sheer arrogance
wags another., i

After World War II, the United
encouraged
. American companies to share their :

States  Government
~ technology to help rebuild the war-
~ rgvaged economies of Europe and
Japan. Long after that task was ac-

complished, the technology outflow
continued. Having dominated the
world markets for so long, many
American businessmen seemed in-
capable of seeing the Jlapanese &S f

their eguals let aione their superiors.

-Confident of their abllity to stay at . |
least one step ahead of the Japanese, ’

they did not worry that they were

helping the Japanese become for-

. midable competitors.

Such talk can still be heard at aero-

space compenies such as Boeing and
Pratt & Whitney, which enjoy a tech-
nological lead — at least for now. *I
don't see the Japanese or anyone eise
developing competitive technology by
associeting with us,” sald Robert Ro-

sati, & recently-retired Pratt & Whit- 7
ney official who led its joint venture

with companies from Jepan
three other nations to develop jet en-
gines. "They don't have the design or
development capability to do any
kind of engine, and they're not going
to get them.” -

Bul pl¢m'y of humbied executives in |
_lnaustrien ranging from chemicals |

"and cars to semiconductors and ma-
chine tools have wised up. “Anytime .

you license a foreign company to-

manufacture and perhaps sell for
you, you're in effect putting another :
competitor into the marketplace,”
_ gald B. Charles Ames, chief executive |
of the Acme-Cleveland Corporation.

«Anybody who doesn't realize that is ;

pretty damn naive.”

“Giving up technology is now far

more suspect,” said John M. Stewart.

who advises major corporations ofl
technology issues for McKinsey & |

Company, the consulting firm.

LARMED by the travals of the
serniconductor industry, execu-
tives at the Ford Motor Com-

pany recently decided against enter-

ing into & venture with the Japanese

to produce & high-technology compo-

nent for the power train of it cars. .

And General Electric has become
much more cautious about licensing

its “best high technology” to the '

Jepanese, said Philip V. Gerdine, &,
G.E. executive. General Electric's

“wariness’ of the Japanese “has
gone up ag our respect for them has

goneup,’ he said,

The Intel Corperation, the semicon- -
ductor maker, licensed & half-dozen

domestic and foreign manufaciurers,

including Fujitsu and NEC, to meke

ite first microprocessor for the Inter-

national Business Machines Corpora- -

tion's perecnal computer and com-
patible machines. For its new third-

generation microprocessor, it will Ii-
cense he more than two cOmpRnies

- and maybe none.

e

-of its

Acme-Cleveland once licensed M_i;- o

subishi Heavy Industries to manufac-
ture and sell one of its machine tools

only to watch Mitsubishi become its -

vival in the United States market.
Acme-Cleveland incorrectly assumed
Mitsubishi’'s ambitions were limited
to Asiz. Now, in choosing a Japanese

company to make some of its tele- -
. communications equipment, Acme-
. Cleveland is being “darn careful to

make sure the company that is going

to manufacture it for us does not have
any appsrent interest in getting into

- this market,” said Mr. Ames. And

Acme-Cleveland, he said, will make
sure that its licensing agreements in-

; chixle market restrictions.

- Companies that had relied on oint
ventures to compete ih Japan are
now establishing wholly owned sub-

- gidiaries. Duracell, Kraft Inc.'s bat-
- .tery subsidiery, did that last Novem-
ber, when It canceled a venture with .

_ Banyo Electric. E.I du Pont de Ne- .

mours & Company is operating new

_ businesses in Japan on its own and is
. shifting some activities of its existing
. Japanese ventures to a subsidiary,
i according to Willlam B. Davidson, an

associate professor gt the University

of Southern California’s Graduate -
. &choo! of Business. Carl De Martino,

2 Du Pont group vice president, said:

“Given our free choice, we would .
- prefer to have a 100-percent-owned -
" compeny anywhere.”
American companies, when they do
contribute techticlogy to & venture, .
. are demanding technology of equal
~ value in refurn, something many had
| pot done es recently &s five years ago.
i"There's a greater sensitivity to -
the need to got & two-way exchange .

as opposed to the one-way flow, which

was fundementally the way most .
~ joint ventures in the last 20 years
! were structured,” gaid S. Allen Hein-
_ inger, m vice president of Monsanto

and president-glect of the Industrial
Research Institute, an organization of

. senior research officials from major .

companies.
Under the terms of & new joint vern-

ture in semiconducters with the -

Toshiba Corporation, for exampie,
Motorola Inc. will give Toshiba some
of its microprocessor technology but

" will recelve Toshiba's “very leading -

edge” technology in memory chips
and manufacturing, said Keith J.
Bane, Motorola's director of strategy.

To insure that the technology flows

' both ways, & growing number of
- American corgpanggs are insisting

be invoived in

by g
many earlier#his yéar) trained two .
e

toployees'toispeak Japanese

-and put thein into & joint venture with
Daicel Chemical Industries to sozk

~up Daicel’s expertise -in automotive
. pm'!f_hey are now back in Detroit.
" working to apply what they learned.
While many joint ventures in Japan
have been confined to manufacturing |
and marketing, more American com- -
" pahies are insisting that they do re- .
search and development. Only & per- :
: cent of the new ventures formed in
- Japan in 1873 invoived research and :
development, but 35 percent of those
. formed in 1985 did, according 10 &

“elanese (which !
st of West Ger-:

* gtudy by Laurent L. Jacque, an assist-
. gnt professor at the University of

Pennsylvania's Wharton School.
At the very least, some American
companies are using ventures as @

 way to master Japanese manage-

‘ment technigues. Thatwas & key mo-

. tive for General Motors’s joint ven-
‘yure with Toyota to make smell cars
© inCalifornia. : :

et e

NLIKE American managers,
. B ¥ forelgn businessmen, ©€spe-

cially the lapanese, long ago

| realized that they conid exploit these

alliances for more. than just quick
ins in market shate or short-term

profits. For them, ventures were &
. way to gain the technology and skills
* needed to achieve plobal jeadership.

In his studies of such ventures, in-

' cluding five of Du Pont’s in plastics,

. Protessor Davidson found & pattern.

The Japanese company ~would As-

. gimilate 18 American parmers tech-
" ‘nology or production skill and then

squesze out the American partner.
Such & squeeze led to the split-up

las summer of 8 venture beiween
° Rumphrey Instruments, & California
~ concern, and Hoys Glass of Japan.

: “"Hoya

developed ‘the ability to
produce the machines on its own and

. effectively terminsted the agree-

ment," Professor Davidson said.
One reason that the Japanese often
geem to end up with the upper hand is

'~ that they freguently wield total man-
. agement control of the venture. Sev-
. eral of the Du Pont ventures that Pro-
" fesgor Davidson stndied had no
| American managers.

An even more bastc problem, ac-

. cording to several experts, is that

many more Japanese gpeak English

" than Americans speak Japanese.

This has made it diff jcult for Mon-

. santo, the chemicals concern, to
" make sure it was getting as veluable

techrology from its Japanese part-

" ners ag it is giving to them.

wWe have few scientists who are

¢ proficient in Japanese,’ Mr. Hein-

. ingersajd.Asa result, ““we don’t have
| the fluency to probe in detall their
. technical people the way they can
probe in detail our technical people.”
The Japanese have not been_nearly
. as generous‘abont sharing their tech-
* pology and manufaciuring expertise,
contends Robert B. Reich, professor
. of political economy and manage-
ment at Harvard University's Ken-
nedy Schopl of Government. In his
. gtudy of 100 ventures, he found that
Jepanese companies almost always
. tried to keep the highest value-added
parts of production for themselves.
if this trend continues, he worries
that the Japanese will increasingly be
the ones ‘who turn American break-
throughs in basic sclence into usefn]
products. Americans, he said, will be-
. come ‘second-class assemblers and .
. distributors of Japanese goods.
In many cases, though, American
. companies have had little choice but
to form, Aisadvantageous relation-
' sh_ip,s’"% liginess in Japan.
: 1 1id-1970's, the Japanese
ericans from setting '
yned subsidiaries in






