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A new biotsch center ;
allies diverse groups 5

Plans 40 develop a new adi..eed Lie
technology research center in Montgor.
ery County, Md., outside Weskington,
D.C., have generated quick interest
among some of the area’s most promis-
mg blotechnologj' cot :lpames The §5

on asbestes. But Gorham pro-3 B
jectls that, even without any fur- = §
ther regulatory sirictures, U. S.
demand wiil continue to fall, to
250,000 w.t. in 1985 and 170,000
m.t. by 1990.

Confidence, SNA, meanwhile, is
so confident that its pilot plant
will preduce a marketable prod-
uct that it. already is planning
for fullscale production. “By
the end of the year, we hope to
e~ haye T theinformation dvailable
to proceed to construction of a
proper factory,” says Jean-Marc
Lalancette, SNA vice-president -
of research and development. In-
dustrial production using the
patented process could begin by
1986, he adds.

SNA’s technology converts the.
terminal hydroxyl groups of
magnesium in chrysotile asbes-
tos—the most commonly used
asbestos and the only kind pro-
duced in Canada—into phos-
phate groups. These phosphate-
treated asbestos fihers are
considered less carcinogenic
than untreated asbestos because

as by the county The plans have inter-
ested such firms as Genex, the Lition
Institute of Applied Biowchnology
(LIAB) und Biotech Research Labs, as
well as officials of the 3l-member In-
dustrial Biotechnology Assn. (IBA). Ac
cording to John 8. Toll, president of the
University of Maryland, “This will be
the first center of its kind in the coun-
try to involve industrial firms, a univer-
sity and government at the federal,
state and lacal levels.” !
Ensuring preeminence. Joint projects in- e
volving industry, government and aca- i
demia are “essential,” says Michael G. .
Hanna, Jr., direcior of LIAR, “We sim-" W&
ply must do the fundamental scientifie -

Gotlieb: blaming U. S. policy for Canada s bind.

they reduce cancer-causing as- research now in order to ensure contin- o
bestos dust. influencing Washington’s asbestos poli- -ued U.S. preeminence in this field.” So, e
Conversion is accomplished by expos- cies. Canada's concern is not surprising: he adds, “This new cenier is exactly £

- "ing agitated ashestos fibers to circulat- During 1983, Canadian asbestos mines what U. S. biotechnolopy firms need at
ing phosphorous vapors, a reaction that operated at only 55-60% of capacity, ac-  this stuge of their devecpment.” Litton L
is carried out in an inert, dry atmo- cording to Oliver Vagt, a mineral econo- s exploring ways in which “we can par-
sphere. Lalancette says that such phos- mist with the country’s Energy, Mines "

ticipate in thé center’
phate treatment will result in a “slight” and Resources Dept. Production The facﬂ:ty:tse g

price increase of about $100 (Canadian)/ dropped from 1,492,000 m.t. in 1979 to - ﬁ.,
m.t. of asbestos. most grades of which 820,000 m.t. in 1983. “The outlook is for - CARBIW : i
currently sell for $400-600 (Canadian)/  an improvement in 1984, but it all de- located mthm a new ?32-acre research
m.t. pends on the regulatory front in the park being developed in Montgomery e
SNA claims that its treated asbestos U.S.” Vagt says. County’s expanding “high-tech” corr- -
§

can be substitated for all grades of as- Departure. Canada exports 90% of its dor along Interstate 270 between Rock-

bestos fiber in virtually - all indusirial asbestos, much of it to the U. 8., where ville and Gaithersburg. ‘3§
and construction applications. And the the Environmental Protection Agency is 5
company also claims that its treatment threatening to ban the use of a variety _
method, unlike other physical and chem- of asbestos products sometime this year

ical modifications, leaves the chryso- and to establish a staged production cap hope the new center will help to attract
tile’s fibrous structure intaet. on remaining uses. In a recent speech even more firms in this field. ‘
Competition. But SNA’s modified asbes- . delivered in Washington, Allan E. Got- - Signing up. So far, two large companies—-
tos will have to compete with 2 number lieb, Canadian ambassador to the U. S, have agreed to build in the new park:
of substitutes. Glass fiber priced com- charged that the direction of U.S. poli- Miecrobiological Assceines, a subsidiary
petitively with asbestos dominates the ¢y is an “apparent departure from the of Whittaker (Los Angeles), and Japan's
asbestos substitute market, according mainstream international appreach that  Otsuka Pharmaceuticul. Microbiological
to Alvin Keene, vice-president and direc- has implications for ‘the general princi- Associates plans to buiid a 110,000-sq ft
tor of marketing services for Gorham .  ple of international harmonization of headquarters and laboratery complex,
International. Silica and other mineral regulations on asbestos supported by and Otsuka is planning a 100,000-sq ft

products also compete in the lower end both our governments. facility.

of the market. In some high-perfor- ~ “There is no doubt that the recent One interested observer is RHarvey 8.
mance ‘applications, higher grades are economic recession has had a large Price, executive director of IBA, an or-
being replaced by aramid fiber. bearing on the poor performance of ganization whose members include Dow

While the provincial government of ~ both our asbestos industiries,” Gotlieb Chemical, Du Pont, Shell Oil, Standard
Quebec is focusing on modifying asbes- continued. “But there is also no ques- Qil of Indiana, Phillips Petroleum, Mon-
tos to make it safer, the Canadian gov- tion that the public concerns about santo and Exxon Research & Engineer
ernment is directing its efforts toward health have taken their toll.” 00 ing. Says Price: “We are happy to see

6 Chemical Week/February 22, 1984




the research center getting under way.
In time, I think it will help the [Wash-
ington] area compete with other bio-
technology centers.” :

Advanced study. According to NBS, the
new center will promote advanced study
in biotechnology, biomolecular engineer-
ing, analytical chemistry, biochemistry
and other fields. Specifically, it will:

- ® Develop computer applications for

o2 TROG€liNg-and- theeretical-analysis-of-bio—

logical systems. This effort will be di-
rected toward prediction of structure,
function and design of biomolecules.
® Develop tools and techniques for
study and manipulation of genetically
engineered or natural macromolecules.
The work of the new center will in-
clude basic research, applied research

‘and product development, ultimately

leading to marketing, dissemination and
use. Research, NBS states in the cen-

‘ter's official charter, will be “conducted

in an atmosphere of open nguiry, with
the understanding that developmental
activities may need to be conducted in a
more proprietary context.”
Mechanisms for industry participation
will include purchase of technology and

ments, contract research programs and
general affiliation with the center, so
that companies have access to training
and general information resources. “Ul-

timately, we will develop a truly syn- .

thetic biochemistry that designs and
produces totally novel biochemicals and
biomaterials not found in nature,” NBS

deelares. To achieve future goals, it
notes, “we must move boldly to estab-
lish a truly unigque center staffed, in-
strumented and equipped to address the
fundamental scientific and technical
problems that will be the focus of the
next decade in biotechnology.”

Admirable plans. Kevin Ulmer, vice
president of advanced technology 2t
Genex, says the center’s plans are admi-

services; collaborative-research-arrange-——rable—if-they-remain--intact:-He--5ays—i—

Genex will probably become involved
because “the plan at the moment is to

have the center provide computers or.

sophisticated biophysical instrumenta-
tion of the caliber not available at
Genex.” Ulmer hopes that CARB will at-
. tract “world-class talent, who would be
available for collaborative projects.” [

A push for detergent suifates

Courtaulds North America says it will
invest more than $10 million at its Mo-
bile, Ala., viscose rayon plant to reduce
energy costs and improve the quality
of its fibers. Among other things, the
company plans to install a coal-fired
boiler and new evaporation technology
to reduce the steam required.

According to industry sources, a ma-
jor thrust of the program is to up-
grade the quality of sodium sulfate by-
product from the process so that
Courtaulds can command a higher
price when selling it to the detergent
industry. The modifications will allow
Courtaulds to “considerably increase”
those sales, says a2 spokesman.

Dow upgrades a metals plant

Dow Chemical plans to invest more
than $10 millien to modernize and ex-
pand capacity for Zetabonr plastic-clad

new capacity, says Dow, will allow it
to make its new Zetabon products,

stainless stee] and what is said to be
the first coated copper tape for wire
and cable uses in moist environments.

The stainless steel product is for the
fiber optics market; the new coated
steel is for bonded sheath construction
in wire and cable. In another move last
week, Dow acquired 1 million shares,
at $7/share, of Magma Power, a devel-
oper of geothermal resources.

Polycrystalline silicon. Union Carbide
says it is starting to design a $200 mil-

metals at its Findlay, Ohio, plant. The

which include coated steel, a coated

- lion .polycrystalline silicon plant with
" capacity of more than 3,000 metric

tons/year. The plant will supply the

semiconductor industry. Carbide is

now building an $85 million, 1,200-m.t./
year polycrystalline silicon plant at Mo
ses Lake, Wash., due onstream in the
third quarter.

Drug scuffle. Searle Pharmaceutical
has decided to withdraw a court mo-
tion to stop Key Pharmaceutical’s mar-
keting of Key's theophylline antibron-
chial ‘drug, Theo-Dur. Searle says
recent action by the U.S. Food and
Drug Adminstration against Key has
eliminated the need for legal action.
Searle filed suit last September against
the Florida drug maker, claiming that

. it had misrepresented Theo-Dur, as

well as Searle’s theophylline Theo-24
product, in a direct mail campaign.
FDA, however, has ordered Key to
mail statements to clarify the alleged
misstatements.

_Styrene monomer. Gulf Qil Products,
the ‘downstream operation of Gulf Oil,
plans to modernize its St. James, La.,
styrene monomer plant to reduce man-

“ufacturing costs and improve energy

efficiency. The company says that
when the project is completed in mid-
1985, the plant will consume 20% less
energy. Capacity of the plant will re-
main at 600 million 1h/year.

Circuit boards. Morton Thiokol's Dyna-

.- chem unit has established a new com-

pany to acquire two Italian companies,
Dynachem Italia has been formed 'to
buy B.C. Equipment, a maker of spe-

"Industrial gases. Air Products and

‘plants. The awards were given for its

WU

cialized equipment for the printed cir-
cuit board industry, and CGS Prodotti
Chimici, a distributer to the Italian
printed circuit board market.

Product liability. Overturning a lower
court decision, the Michigan Supreme
Court has ruled that a group of 238
women can sue all 16 producers of
diethylstibestrol (DES) when it is im-
possible to identify which product their
mother took. DES has been linked to a
rare form of cancer in the female off-
spring of women who took the drug—
no longer marketed—to prevent mis-
carriage. The women have requested
damages in excess of $10,000/each
from the 16 companies, which include
Eli Lilly, Abbott Laboratories, McNeil
Laboratories, Merck Sharp and
Dohme, Upjohn and E. R. Squibb.

Chemiecals has formed Air Products
Ireland to market industrial gases to
customers near Dublin. The new affili-
ate will sell specialty eylinder-gas prod-
ucts to the electronics industry.

Super-safe plant. The Occupational
Safety and Health Administration has
praised Mobil Chemical for its superior
safety and health record at seven of its

two plants at Beaumnont, Tex., two in

Covington, Ga., and one each at De-. |- ot

Pue, 1L, Edison, N.J., and Macedon,
N.Y. Du Pont and American Cyanamid
are the only other chemical companies
that” have qualified for the “Star”
award, which exempts plants from un-
announced OSHA inspections. ‘

PRI~ LT "' " i Soueida

18  Chemical Week/February 22, 1984

e

e -
e

|

TR

TN

e “3'%.-;* ?v .

P
. '




Now.there's a Silicon Mountain, Silicon Desert. and Silicon Bayou.

-But is every town a potential high-tech mecca?

tech highways. Until a few years ago, the nation’s
original techriology centers, California’s Silicon Val-
ley and Boston's Route 128, had a corner on attract-
ng and cultivating state-of-the-art companies.

UBLLBLS UCH

- Now, as those areas strain their resources to the -

limit, companies are moving to new centers with
names like Silicon Bayou (Lafayette, La.} and Sili-
con Mountain (Boulder, Colo.). Entrepreneurs are
discovering they can prosper in fledgling high-tech
outposts. Some areas are fairly new to the world of
high-tech, such as Burlington, Vt., a rural ski and
farm town which got its start when 1BM built a semi-
conductor manufacturing facility there a few years
back. Others are more mature, such as Bellevue,
Wash., now headquarters to some 75 budding soft-
_ ware developers. There are already 50 centers in
- various stages of development, half of which are
less than five years old. Another two dozen are on
the drawing boards. At a time when most people
believe technology holds the keys to prosperity in a
transformed economy, these new areas embody
. the high-tech aspirations of every town and region.
The question is, however, how much will these cen-
- ters deliver?
“While these beltways are changing the eco-
nomic face of the country in many areas,” says
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. BY KEVIN FARRELL

‘Paula Raymond, sociology profe.ssor at Brandeis -

University, “their ultimate promise is unclear.” An-
other question is whether the centers can be built

* artificially. Silicon Valley and Route 128 developed -
" (front and L. to r.):

gradually and naturally over a few decades. But
some centers, iike Philadelphia’s Route 202 or Day-
ton's 1-675, needed help from politicians or civic
boosters. -

Some areas are specialized, attracting companies
inhigh-techniches, such as Florida's “Robot Alley,”
from Gainesville to Orlando, with eight robot com-
panies. Others, such as 1-494 in Minneapolis, har-
bor a broad spectrumn of industries. '

Most centers are stretches of roads that roll out
past high-tech company after company in suburbs

. and even rural areas. Interstate 495, the Capital

Beltway, which rings Washington, is the principal
artery for two centers, one in Prince George’s
County, Md., and another across the Potomac in
Fairfax County, Va. However, the length and

breadth of the enclaves can range from the sprawl-

ing Sacramento technology community, where 35
new companies have sprung up in three surround-

- ing counties over the last five years, to a single

research center, such as the Institute for Manufac-

_ turing Sciences (IMs); now being built in Cincinnati,

Like other technology “incubation centers” IMS is
seen by its backers as a potential core for a more

“fully developed technology community.

" Researchis still the singular focus at such mature
centers as Research Triangle Park outside Raleigh,
N.C., and Huntsville, Ala.’s Cummings Technical

Park. Many other. areas, including Beaverton, -

Ore., and Rhode Island's Aquidnick Island, com-
prise a blend of research facilities, corporate head-
quarters, and manufacturing plants.

High-tech centers crop up most naturally around
universities, government research labs, and ma-
ture companies. However, capital, a plentiful sup-
ply of technical, managerial, and assembly labor,
universities and other r&D facilities, access to mar-

~ kets, and a good business environment all are

T Bt - AR R B Y B

" Among those whao .
helped make Belle-

vue happén are

Woody Howse, in-
vestment banker;
Alan Dashen, presi-
dent, Washington
Research Founda-
tion; Xarl Vesper,
grofessor at Univ. of
Washington; Roger
Camp, founder, Ap-
plied Computer Sci-
ences Inc.; Ann Lle-
wellyn and hushand

" Andy Evans of Evans

Llewellyn Securities;
Wayne Erickson,
founder MicroRim;
and Bill Gates,

Founder of Microsoft

On the campus -
{above, left) of Atlan-

ta's Georgia Institute
of Technology are (I.
to r.}: Dr, Jeseph M.
Pettit, president of
Georgia Tech;
Thomas Koehler and

- Bob Buncan, found- - -~ ¢

ers of Catronix, a
software company,
and Jerry L. Birch-
field, chairman of
Georgia Tech's Ad-
vanced Technology

Development Center

' Dcqu’nlaonlI o




HIGHWAYS
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After all, why move to Boston or San Francisco -

when you may already have a potential high-tech
center in your own back vard? Says former Califor-
nian Richard D. Sanford, founder of Lionville, Pa.-
based Intelligent Electronics Inc., on Philadelphia’s
Route 202: “The decision to stay here was simple. I
knew I could attract just as many'good techmical
people and dependable workers here as I could in
Cabfornia. Also, the market is here for what we do

[sell computers through department stores] and .

* most importantly, I ke it here.”

ANTENSE COMPETITION

The advantages a high-tech highway can bestow

upOn a Comimunity are enormous. It can transform a
region by creating jobs through a “muitiplier effect”
that begins in the area’s high-tech specialty and
spreads to service and support businesses and then
to other industries. In the early to mid-1960s, for
example, Route 128 blazed a path through rural
Massachusetts farmland. But the growth of the
high-tech companies that sprouted like weeds along
the highway turned farmland into corporate cam-
puses and gave life to new communities.

But, as April Young, executive director of the
Farfax County, Va., Economic Development
Agency, points out: “Creating a high-technology
strip is much easier said than done, The competition
{0 set up research areas conducive to attracting and
growing new companies is intense. There are
bound to be losers.” Fairfax's fast-growing strip
along I-495 outside Washington has been successful
hecause S0 many companies wish to be near their
major customer, the U.S. government. :

During -the 1973 to 1975 recession, Fairf;

County was kit hard, Unemployment climbed to

over 5% while nationally it was 7.5%. But in the

Outside a Route 202 .
business park are
Robert E. Mittel-
staedt, chairman of
the Wharton School's
Innovation Center at
the Univ, of Pennsy!-
vania; Raymond E.
Rafferty Jr., founder
Century IV Fund, a
$20 milion venture
capital fund; Fred-
erick P, Lipman,
chairman Philadel-
phia Chamber of
Commerce Technol-
ogy Council; and
Richard D. Sanford,
tounder Intelligent

- Electrunics Inc., a
computer retailer

most recent recession, unemployment never .

passed 3.9%. The local labor force had grown by

30,000 between the recessions as the county's

nigh-tech corporate population grew by 30%.

The shocks that resulted ffom the wrenching
ange that brought Route 128 from a farm econ-
my to ahighly mdustrial one seem to be worthit for

. -iher areas. Seattle, up until a few years ago, was
heavily dependent on Boeing and the regional tim-
ser business. “But since we’ve grown more high-
:echnology companies, I think we're safer should

“wmother prolonged recession come along,” says
Aian Dashen, president of the Washington Re-
“search Foundation. “It’s apparent that the world
:conomy is rapidly changing, and it won'’t be advan-
ageous to be dependent upon the sale of timber
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has increased activity around Oak Ridge Labs, -f;

RIS YORIEY T O3B (BS

products to have jobs for residents.”

The Golden Triangle has had the same kind of -
result in southern New Hampshire. Notes Paul -
Guilderson, director of the New Hampshire Office
of Industrial Development: “It has resulted in a
marked difference in the unemployment situation.”

Technically oriented universities are probably -
the single greatest drawing card, as the newer ar-
eas have discovered. Philadelphia claims nine medi-
cal schools alone, which accounts in part for the
medical orientation of its technology companies. In
Lafayette, La., the University of Southwestern
Louisiana, now offering a PhD. program in com-
puter sciences, has contributed immeasurably to
the area’s focus on computer applications in the oil
and gas bus

gy

p I dPnnessee Aaka
Rie TondlLaboratones played akey roleinthe
creation of 22 new companies in the last two years.
In Dayton, over two dozen companies involved in
avionics, weapons, and telecommunications have
formed in the last three years.

1 Aloosening of restrictions on technology transfer

X

which had forbidden staffers to corisult in their areas. ¢

f expertise. And in Seattle, the University of
Washington, notorious for preventing technology
transfer, recently helped form the Washington Re-
search Foundation to transfer technology from uni-
versities to the private sector. The group has ap-
plied for 13 patents in the last 18 months, compared -
to only two in the preceding five years.

The growth of a high-tech highway can often be
traced directly to one vital corporation which
spawned numerous entrepreneurs who remained in
the area. While Silicon Valley can trace many of its
roots directly to two companies—Hewlett-Packard
and Shockley Semiconductor Laboratory—PFrince-
ton, N.J., credits its high-tech success to a pastoral
setting and a lode of talent which comes from



rﬂGaH‘J'Wﬂ\YS “Vou gel to a p@mt wherc
there is a critical niass of
companies,”’ says

- Patterson, “and it can do

nothing but go up from

" nearby major R&D units of kcA and Bell Labs.

High-tech centers may start for strictly business
reasons, as a result of the particular culture they

spawn, something that cannot easily be legislated

into existence. Explains David Patterson of the

Tennessee Technical Foundation: “A few years -
2go, the university professor with a good idea lived

"in a community with other university professors,
and that's who he socialized with. But once entre-
preneurial activity gets going and a guy with a good
idea sees his friends starting companies, he starts
to see things in a whole diffferent light. If he does
forn a company, he does it near where his buddies
2re. And then the whole thing just takes off.”

This ripple effect is what development agencies
pray for. “You get to a point where there is a critical

- -mass of companies, ” says Patterson, “and it can do’

nothing but go up from there. It just snowballs.”

A CONCERTED
COMMUNITY EFFORT

The competition for néw technology projects has
intensified, as seen in the recent competition to
attract the Microelectronics & Computer Technol-
ogy Corp. (Mcc), the joint venture that will employ
350 engineers. Austin won among four finalists
from 57 regions. A showcase like MCC can give a

' . region the momentum it needs to attract more qual-

ity companies, In Atlanta, th Ad
ogy Development Center . g
aDhnoloEyhaT been at the forefros
ment t0 make Atlanta’s Route 285 a h:gh-tech
mecca with more than 100 companies. Says Wayne
Hodges at Georgia Tech: “The state became ac-
tive, we began to attract more venture capital, we
started to bring entrepreneurs and money together
at conferences, and it all worked together.”

_ Watching the new centers are politicians scraping
for new sources of jobs and taxes. Many are tiying -

to create high-tech highways of their own, but crit-
ics doubt how much any government entity can con-
- tribute, Arkansas is hoping to grow a full-blown
community from a medical research center seeded
with federal funds to study ams, and New Mexico

ihas spent $7 mitlion to set up so-called “centers of

excellence” in several disciplines.
More successful than staking its hope In a single
regearch center is the concerted action a commu-
nity can take to chart its high-tech plans. For exam-
.ple, Philadelphia’s civic boosters, money men, and
overnment agencies banded together to attract

sampanies to its fledgling Route 202. The Technol- from Ohio, many of them from Dayton. Dayton of- g.:‘

gy Council, under the auspices of the Chamber of fers a good climate for future-oriented businesses,
Commerce, has been responsible for sowing seeds  and we want in on the action.” 7 V] #
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there. It just snowhalls”

focus investments in the Philadelphia area, a region
noted for its dearth of venture capital sources.

Pennsylvania’s public/private partnership is a
route now being followed by many states, including
Michigan, Massathusetts, and New York. “After
all,” says Walter Plosila, Pennsylvania’s deputy
secretary for technology and policy development,
“the idea is to grow private companies, not to cre-
ate a government jobs program.”

In selecting a site, comanies need no longer lo-
cate near supplies of raw materials, rivers, ports,
or customers as was once necessary. But airports
are important. In Fairfax Coimty, the Duiles Air-
port access road, which runs from [-495 to the air-
port, is about to be developed for high-tech firms. In
Boston; the $130 million, - 20-acre Massachusetts

Technology Center now under development at Lo-
. gan Airport will be the first major airport high-tech
park. Fifty companies employing 1,500 workersare -
-expected to eventually occupy the center.

Oregon’s proximity to the Pacific Rim and Port-
Iand's deep water port have attracted companies
which rely on exports to I-5 in the Wilmette Valley.
New Hampshire's “Golden Triangle” in the south
and the area surrounding Portland, Me., have bene-
fited from their proximity to Massachusetts’ thriv-
ing Route 128. And Bellevue, Wash., has become a
high-tech mecca in part because traffic across Lake
Washington to Seattle is so heavy at rush hour that
companies began building their facdities on the

*of: other side of the lake in Bellevue.

-It appears venture capital is following, rather
than leading, the movement to new geographic
high-tech areas. Says one observer; “Venture capi-
tal has this reputation for being so risky, but that’s

really a myth. These guys want to seeresultsinan -

area before they start dumping their money in.”

Nationally known venture capitalists have been

active in Seattle, Portland, Dallas, and Denver, but
have done little more than test the waters in Phila-

* delphia, Columbus, Dayton and Austin. Triangle
Ventures, with offices in Menlo Park, Calif., and
Research Triangle Park, N.C., has been trying to

raise 3 pool of up to $10 million for nearly a year. In
other areas, local planners or civic boosters have
decided to take matters into their own hands. Two
venture capital firms are expected to open in Phila-
delphia; in Portland, Me,, one fund and an sBic have
opened in the last 18 months.

Explains Thomas Walker, managing director of

_ the $30 million Cardinal Development Capital Fund

T in Columbus, Ohio: “We're seeing a deal a day
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AMERICA’S 50 HIGH-TECH HIGHWAYS

Entrepreneurial companies have clustered together in at,
least 50 high-tech enclaves. Oftenlocated along aninterstate
or a state road, the centers spring up around transportation
and unlversily lacilities and industry leaders. The mature

centers that have sprouted the most enlrepreneunal splnoils
‘the developing group, with a substanfial number of startup

companies; and the emerging high-tech centers, those areas
-that show promise but have not yet come of age. . : '

MATURE mmr:rrzcl-rcsrm:ns p S

Um\rersitres, Gmr't. .

Robert Neubecker
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_Area TUTGow't. Agensy T Entities; Base Companies..... k comrnahts' C e
Calitornia o T C DR
"Sificon Valley Calif. Dept. of Economics Stanford Univ., Falrchlld Camera 'Persona! computers dlsk Great—granddaddy of them
Santa Clara & Business Dev. | &instrument, Hewlett- Packard,  drives, software, silicon ~ * all. Remains a mode! for -

ounty) 1030 13th S1. Suite 200 Apple Computer National chips, mlcroprocessors high-tech communities.
’ ‘ Sacrariento, Calif. 95814 Semiconductar, Intely printed-circuit boards Plentiful venture capital.
Massachusetts ‘ . B . N - B oo
Rte. 128 ‘Massachusetts Depl of MIT, Harvard, Boston Univ., Tuts, All phases of computers, ~With-a broad industrial
(beltwayaround  Commierce & Dev. Northeastern, DEC, Wang, biotechnology, robotics, . - base areais less prone to
thenorthand 110 Cambridge St. -~ . 'Honeywell, General Eleclnc. GTE. metallurgy . recession. MIT, a strong
-, west of Boston) .. Boston, Mass. 02202 . RCA Raylheon - venturg capital community,
: e T, - and large companies inthe
< area spawn startups: :
_North Carolina R LS . ' '
Research . North Carolina Dept.of ~ N.C: State Univ., Univ. of N.C,, Pharraceuticals, L Thesooo-acre tiangle
P Tnangle Commerce Duke Univ., Environmenial semiconductors, (2,500 stili avaitable), is - - -
1-40 and -85, lndustrial Development  Protection Agency, IBM, Becton, microelgctronics, fiber '~ dominated by large”
aleigh- . Dickinson, GE Semiconductor. optics, agncullural .. company divisions, although
Durham- - 430 Norlh Sallsbury St. - Div., Burroughs Wellcome Co,, products : i this is beginning io change
" Chapel Hrll) : Flalelgh N.C. 27611 Data General, NorthernTelecorn L - No venture capllal

' DEVELOPENG HlGH TECH CENTERS
{wu

: Alabama - ',

Weapons systems,

Co., Signetics, intel, Teledyne
surrounding city) Suite 450 Shugarl {:‘

Sacramento, Calif. 95814

San Drego . San Diego Economic = - Ul'l.lV ol Calll -San Dlego San
“Golden - Development Corp. . Diego State Univ., Scripps

- Triangle” 701 B..St., Suite 1850~ Inshitute of Oceanography
{north of city: San Diego, Calif. 82101 General Dynamrcs. Flohr
Oceanside . c

lnduslnes
Vista, Sorrento :
Valley Torrey -
Pines) ..

microwave equipment .
.
Electronic
manufacturing,
semiconductors, -
telecommunications

_ Space available for joint
- research with area

~ Huntsville " #- .. ‘_'Developmenl Div. of - Univ. of Alabama-Huntswlle - ‘11 OOO governmen* Ra&bD
{western ) Chamber of - Redstone Arsenal, Intergraph = . CAD/CAM multiplex and ; lemployees City pians
corridor of city Commerce . ..lnc Ammy Corps of Engineers,  modern telecommunica- | - industrial park near airport
fromairportto ~ 305 Church 5t.- - Army Missile Command, * o lionsproducts, - . - toencourage startups, New
downtown) Huntsville, Ata. 35804 - ~Lockheed, Rockwell Boeing -defense electronics | - venlure capital funds.
Arizopa . . _ = S *: T BT
-Phoenix-Tempe  Arizona Office of Eco. AnzonaStale Univ.; Molorola Aerospace, avionics,” - -~ Arizona now sells 1RBs, the
- {areaof city from  Planning & Dev. . Sperry Rand, ITT, intel, CADICAM, printed- ° proceeds of which will -
airport to Executive Towers Goodyear, Honeywell, 1BM circut board . capitalize R&D companies
outskirts of city) ~ Suite 505 - . manufacturing that locate in a 320-acre
: . 1700W. Washlngton - ) park to pe built by the
- Phoenix, Ariz. 85007 : L. . university.
.. Tucson " Tucson Economic IBM, Hughes Airciaft, Anaconda  Solar energy research, New venture capital. The
. {southandwest  Development Corp. . Copper. National Semiconductor, microchips, geological Eopulatlon is expanding. -

. of city near 265 West St. Mary's Rd,  Univ. of Arizona-Tucson survey equipment, .Labor avallabllltyexcellent.
airport) - Tucson, Ariz. 85702 ' " chemical production ’
.. Californla : S S P LELT e

- Orange County Economic Dev. Corp.of  “Univ. of Calif.-Irving, Calif. State  Aircraifaerospace, . A new venture fund joins .. ).
{primarily irvine,” - Orange County : Univ.-Fullerton, Long Beach State telephone sysiems, ;. ’others in area south of LA. s
.off Hwy. 55 near 17962 Cowan " Univ., North American Avratlon microwave R&D, Two 600-acre industrial . %
John ayne © lvine, Calif, 92714 - Ford Aeroneulronlcs Baker - - microcomputers, laser - -, complexes located near - .
airport) ' T - Internalional, Xerox, Cannon . optics, semiconductors . - &irporl.
Sacramenlo Sacramento Commerce - Univ. of Calif.-Davis., Calif, State Telecommunications, '+ Affracting branches oi
(three-county & Trade Org. Univ, at Davis, Hewlglt-Packard  data processing, - - ¢ largecompanies and
area 1007 7th St. defense elecironics, * - - startups. Unemployment is. =

-11.3%. Close to Ban B ¢
Francrsco venture capital. © -

Univ. of Cafif.-San Diego - *
makes 40,000 sq. fi. of

-companies. Ventura capltal

firms have feelersoulto CL

establish iocal ofﬁcos .
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. R o Unwersaties. oVt - S .
Area . Gov't, Agency - Entities, Base companies -Spoclalties Cormmonis ™
Coloradg : S SR .
‘Colorado Div. of Commercial Univ. of Colo.-Colo. Springs, - - Aerospacs, Three venture funds and a
Springs Development - Roim, Ford Aerospace, T W, . semiconductors, number of private .
~ {southeast of city State of Colerado . Honeywell ) defense electronics;” . . investors. An industrial park
" toward airport 1313 Sherman St, C telecommunications f. - created by arger:
and Cheyenne  Room 523 companies will also house
.. Mountains) Denver, Colo. 80203 N - . startups. ‘w
Denver-Boulder (see above) Univ. of Colo.-Boulder, Colo. Disk dnves agngenetscs.' ~ Corporate headquarlers -
{north of Denver- State Univ., Hewlett-Packard, sem1conductors and satellite offices have
along Rte. 36 DEC, NCR recombinant DNA spawned & number of
through Boulder preduction, agnculturai entreprengurs. Growing
to Longmont} research venture capital community.
Florlda ‘ ‘ _ & £ - .
"Electronics Floricia Div. of Economic Prait & Whitney, GE, 1BM, Defense electronics, High tech rapidly replacmg
Belt” Developrnent Westinghouse, Honeywell, Harris  aerospace, lasers, robot- * agriculture and
Central Florida- Florida Dept. of - Corp.,Martin Marietta, Western  ics, intelligenl machines  construction as major
rlando area) Commerce . Electric . industries. An attractive . |
. ‘ 107 W, Gaines St. . climate and established
! -Tallahassee, Fla. 32301 ! . companies encourage
R " cUe . spinoffs and startups. The
Silicon Beach Univ. of Miami." - Electronics, aerospace number of venture capital
(Southeast (see above) — firrns has doubled in three
Florida; years.
Dade, Broward,
Palm Beach
Counties)
Georgla 3 . -
Atlanta Office of the Governor ~ 'Georgia Tech., Rockwell " Software development Arrivalof 8BIC s and
203 Slate Capitol Bldg.  Scientific Aflanta ) . venture capital funds.imlast .
Atlanta, Ga. 30334 - two years has further :
increased starting activity.
Iiinols ‘ : oo . . - :
Chicago . Dept. of Commerce  Northwestern Univ., Univ. of IIl,, Mediqal research, Vibrant venture capital
{northwest along 310 5. Michigan Ave. lll. Inst. ofTechnoIogy Univ. of - genetic engineering, community trying 1o hielp
I-90, noth along  Suite 1000 Chicago, Bell Labs, Western biomedicat . area shed image of old-line
.Rte.41,west  Chicago, Hll. 60604 Electric.Amoco, Abbott Labs, instrumentation, defense  industriat center. -
alongRie. 5} - - . Searle, Gould Norlh.rup, Fermi glecronics, CAD/CAM, .
. Labs, Argonne Nat'l. Labs - telecommunications
Indiana L : : . :
¢ Indianapolis Office of the Mayor ' Purdug Univ.; Indiana Univ.,” ~ = Machine tools. blood City, county, and
¢ {nothsideof - 2521 City CountyBldg.  General Motors, El Lilly, Renauu . chemistry analysis . International Harvester
. city along 1-465) |ndlanapolls Ind. 46204 - International Harvester Naval ~equipment, résearch on have set up a $500 million
- Avionics Centers. . - ~recombinant DNA, plant to develop a diesel
: " micrographics, soflware  engine. SBIC funding.
Louislana - . . i fe — e .
Lafayette Lafayette Harbor Univ, of Southwestern Louisiana, Printed-circuit boards, - Although most slartups are
“Silicon Bayou” Terminat & Industrial . Regional-Vocational Technical microprocessors for ol & . ofl &gas-refated, area/is -
gaﬂ of Lafayette Development District.  School, Celeron, Shell, Texaco. “gasindustry, - - - : %rowmg ClosetoNew.
arlsh) 804 East St. Mary Blvd. NASA Exxon . telecommunications, rleans and Houston. - | - -
P.O. Drawer 51307 ' ~ CAD/CAM, petro[eum Sl
‘Lafayette, La. 70505 hehcopters : -
Maryland - T . R &< R . N -
“Satellite Alley”  Maryland Industrial Dev, COMSAT, Fairchild, Litton, IBM,  Telecommunications, Even thh federal cutbacks. .
Montgomery Board . ~ NASA, National Security Agency, photovoltaiccell . - job growth outstripped
County 1748 Forest Dr. . National Institutes of Health . ~ manufaciure, medical Ecpulanon growth.
{atong |-270 Annapolis, Md. 21401 . - ' . product research, gene esearch scientisis.and
north of 1-485) - o splicing i . venture capital plentiful. -
Prince George's Prince George Eco. Dev.  Univ, of Maryland Colle [} Park Defense electronics, 8,000 new jobs between
County Qrp. Litton Systems, NASA, O -+ telecommunications, .  1979-1982; new
(1-95 corridor 9200 Basic Ct. Corp., Martin Marietta - .sollware development, companies have rented 3
around - Suite 200 i o microcomputers, " million sq. ft. of R&D space
Washington} . Landover, Md. 20785 aerospace since 1980
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A{lo south, west

along Rie. 494)

4900 W. 78th St
Minneapolis, Minn. 55435

hardware, CAD/CAM;,
microcomputers

Ur;ive;sities, Gov't, " S
Area Gov't, Agency Entities, Base Companies Specialties Comments
Minnesota R :
: Mlnneapohsl Minnesota High " Univ. of Minnesota, Control Data, Medical electronics, Strong ventura capital
-St.P Technology Council © Honeywsll, 3M, Cray Aesearch  computer software, - community has contributed

. lothe rapid growth of

startups-and spinoffs. -

~Now Hampghire.. - e e
New Hampshire Office of

University of New Hampshire

Electronic components,

Low taxes and proximity to

"Golden
Triangle™ Industrial College, Lowell Univ. {Mass.), avionic instrumentation, Rte. 128 spur spinoffs,
(Salem- Development " DEC, Bedford Computer, medical instrumentation,  especially in elecironic
Manchester- P.0O. Box 856 Sanders Associates, Kolisman word processing components. Stale starting
Nashua} Concord, N.H. 03301 Instruments, Computervision, equipment, precision $6 million venture fund.
Data Genera . sheet metal fadrication

New Jersey L
Princeton New Jersey Dept. of Princeton Univ., RCA, Grumman  Telecommunications, Forrestat Research Center,
salon Rte. 1 Commerce & Aerospace, American Cyanamid, aerospace research, ~ aB00-acre corporate park,

rom South Economic Dev. Exxon, Mobil office automation, is under development Dy
Brunswick south 1 West State St : environmental and health  Princeton. State plans $100
fo Trenton) Trenton, N.J. 08625 science, biotechnology million for infrastructure.
New York { <- ;

Long Island New York State Science  SUNY- Stonybrook Polytechnic . Asrospace, electronic $40 miliion federal
“Tech Istand” & Technolegy Inst. of N.Y., Grumman instrumentation, micrabiologica! fund
(western Suffolk  Foundation Aerospace, Brookhaven Natl. microbiology research, shared by research :
County, eastern 99 Washington Ave. Labs, Plum Island MNat'l. Labs, avignics, molecular facilities 0 create startups.

Nassau County) - Albany, N.Y. 12210 Cold Spring Harbor Labs, Harris - -biology, magnetics . Two venture funds; two:
. Corp. more to come.
Ohlo e - ,
Cleveland Dept. of Economic Lewis Hesearch Center (NASA), Polymer R&D, faclory A heavy manufacturing
{on a spur of Developmeni Defense Contract Admin. - integration, lasers, location with high labor
1-480 and City of Cleveland Services, Case Weslern Reserve  robotics, medical costs, but good technical
Westlake, off 1501 Euclid Ave. - Univ., Picker International, instrurmentation, fiber tabor force. Venture firms,
1-80 near Cleveland, Chio 44115 Johnson & Johnson, TRW, Bendix optics, medical supplies .~ SBICs. and banks
Rte. BO) . ‘ becoming more active.
Columbus State Dept. of OChio State Univ., Western - Robotics, welding 57 insurance firms ¢create a
{around -270, Development Electric, Bell Labs, Rockwell technology, chemical  *. nalural venture capital
which rings city) P.Q. Box 1001 international, Battelie Memorlal _tesling, data processing  pool. Ohio State has robotxc
Columbus, Ohio 43216  Research Inslitute - T - . . - center.
-
Oregon LS

Tua!ahn Valley
"Sunset |

Corridor”

(U.S. Rte. 26,

west of Portland}

Business & Community
Dev. Div

Economic Dev. Dept.

State of Oregon

155 Cottage St NLE.

Salem, Ore. 97310

Tektronix, Intel

CAD/CAM

Microprocessors;

" Oldest hlgh -tech area in

Oregon stiti has land for

development. 75 high-iech

companies in area.

Wilmette Valley  {(see above) Oregan State Univ., Hewlett- Still rural: good land vaiues.
(Rte. |-5, from Packard, Spectra-Physics personal computers Close proximity to Port of -
Portland to . Portland and Pacific Rim.
Eugene) ‘ :
Pennsylvéhi ' ) ) 7 )
Philadelphia Technology Councll Univ. of Penns lvania (Whanon), Drug testing and Universities and commun:ty )
(Rte. 202, west - Chamber of Commerce  Drexel Univ,, Univ. City Science . manufacturing, support. Two venture

and north of city) 1346 Chesinut St. - Center, Commodore, IBM " biotechnology. software | capital funds about to

Philadelphia, Pa. 19107.. - Y . developmenl, robotics close.

Pittsburgh Commonwealthof ~ " ° Alcoa, Pitisburgh Piate Glass, Factory automation, Carnegie-Mellon ofiers
(three areas: Pennsylvania. - U.8. Steel, Westinghouse, Gulf, = metal manufacturing, Engineering/MBA program.
Rie. 28 Dept. of Commerce . Univ. of Pittsburgh, Carneg|e- medical instrumentation,  Univ. of Pittsburgh setting
northwest of city, Harrisburg, Pa. 17120°.  Mellon robotics up 80.000 s, ft. tolease 1o
I-79 and I-76) few companies.

Texas . )

Austinand San  Texas Industrial Dev. Univ. of Texas.-Austin, Univ. of  Microglectronics, New home for

Antonio Comrission Texas-San Antonio, Motorola, | semiconductors, Microelectronics

(atong 1-35 P.O. Box 12728 Lockheed, Tandem -soflware, electronic Technclogical & Computer

- betweenthetwo Capitol Station . components. interactive  Corp. New venture funds

_cities) - Austin, Tex. 78711 graphic sysiems springing up.
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Area Gov't, Agency ’

" Universities, Gov't.

Entities, Base Companies

Specialties

Comments

~. Texas

- Daltas-Fort
. Worth
“{along 1-20, .
. which encircles -
. both cities)

.Houston
- {pordering t-610

{see abové)

. (seeébdve) :

by

* Univ. of Texas-Dallas, Univ. of .
. Dallas, Texas Instruments, E-

Systems Sunrise Systems, -
NuclearMed:c;neLabs RECRI

Texas AGM, Rice Univ., Univ. of
Houston, Tex. Medical Center,

‘Software, robotics,

defense

.communlca[tons .
-electronics, nuciear . -

medicine tesling .

Seismic instrumentation,
oil & gas computears,

Dalias is most rapxdly ‘

. growing area in state for -

electronic industries. Good
assembly and white collar..:

.- }abor. Banks are frlendly

Stateis developing

research park with local o

(-5 corridor from  Eco. Development

Seattle-Bellevue Dept. of Commerceand  Univ. of Washingion, Boeing,

John Fluke Co., Eldec Corp.,

" Software, aerospace,

avicnics, medical

and-l=45 RoAR Q- i 0N Shamrock-Gomputers ..~ COMpUter. COMPORENiS .« Universilies.and... e
Woodlands for Visidyne, Switch Data Inc., major  personal computers, companies. Texas Medical
20 miles) oil companies, NASA. - . energy extraction C_entetr also seiting up
research, avionics, biomedicat research
biomedical center Venture capitalis -
olentiful.
“Utah Voo |
- SaltLake City ~ Utah Eco. Dev. Div. Univ. of Utah, Univae Aerospace, Biomedical research, The Utah Innovation Center
- {enfire city'and 200 S. Main St - Eaton, U.S. Steel, Kennecolt artificial organ is developing a 350-acre
env:rons} Suite 620 Copper production, CAD/CAM, research park to house
o Salt Lake City, Utah robotics, energy companies to work with
84101 mechanics Univ. of Utah.
~Virginla [
" Fairfax County Fairfax Eco: Dev. - George MaSOn Univ., AT&T Long Microwave and satellite Ciose to Washington -
{partof 1-95 Authori Lines, GTE, McDonnell Douglas, lransmission, .regionai corporate offices.
i corridor and 8330 Old Courthouse Rd. Westinghouse - telecommunications, Unemployment a third of
i | Washington) Vienna, Va. 22180 gov't. contracting, national average. Litie
. : defense electronics ~ manufacturing.
Washington '

_Srnaller,' high-tech:
industries moving ir.

. Evereltto 101 General Squibb, Weyerhaeuser . electronics : Veniure capitalists and
- Tacorna) Administration Bidg. investment bankers -
Olympia, Wash. 98504 recently attracted.
. ¢
EMERGING HlGH TECH CENTERS S
Arkansas - B G’ ' e CL

“Technology  Arkansas Industrial . ~..- Univ. of Ark.-Pine Bluff and Litdle  Engineering No venture capital firms; -
Corridor™ Development . Rock, Little Rock Medical Center. .instrurmnentation, lasers, startups spinning off from

. {Hwy. 65 from Commission BEI Electronics, Pine Bluff microchips, genetic gov't. medical facilities and

‘Litlke Rock to 1 State Capitol Mali Arsenal, Nat'l. Center for - engineering, electronic. electronics firms.

. Pine Blutf) Litlie Rock, Ark. 72201 Toxicological Research assembly

i | Florida '

| - "Robot Alley”  Fla. Div. of Economic Univ, of Fla.-Gainesville, IBM, GE,, Robotics Florida hopes 10 become

H {stretching from Development Westinghouse . major robotics center.
Gainesville Fia. Dept. of Cornmerce University houses Centar
through 107 W. Gaines St. : for intelligent Machines &
Orlando, south) Tallahassee, Fla. 32301 Robatics.

-‘;-Malne . . : : e e —_ s L . EPO R S
Portland "~ Maine State Dev. Office  Univ. of Southern Maine, Data - Medicat products, blood - - Two venture capital firms -
A Statehouse Station 58 General, DEC, Fairchild ' testing, serum formed in last two years
A Augusta, Me. 04333 * - .Semlccmductor Sprague Eieclnc production, camputer. Area dotted win mig.

: Sl ; i paris testing iacilities.
Michigan ) . . : : _
Ann Arbor Office of Eco. Dev. Unw of Michigan, General - Robatics, artificial vision,  State has maae $375

e Dept. of Commerce
ﬁu-ﬁ'ﬁ'{ P.0. Box 30225
Lansing, Mich. 48909

Motors, Ford, Chrysler, Bendix

7

quality cortrol,
agncuiturat
biotechnology

miifion in venture capital
availatleto ennanceits . -
business image.

.. New Mexico S
New Mexico Economic

-"Rio Grande

‘Research Development Div.

. Corridor™ Bataan Memorial Bidg.
.. {along state- Santa Fe, N.M. 87503
- length river) :

(f_,.}-;k,‘"

N.M. Tech., Univ. of N.M., N.M.

- State Univ., Intel, Motorola,
- Signetics, GTE, GE, Western

Electric, Kirkland AFB, Los

Microprocessors, lasers.

‘genetic engineering,

medical diagnostics

Alamos Labs, Sandia Labs, .

Sperry Rand

With gav't. and private

R&D, tne corridor is
becoming lertile for
starups. State attempting
io provide stariup capital .
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' Stronger ties
between mdustry and
umwersity call for
clear -um/eoﬂstanding
of roles |

 AMERICA’S
- RISING

H

Wanted: University to set up lucrative
partnership with business desiring re-
search in new technologies. Millions
in funding available. Contact director
of corporate contributions.

headvertisement, fromare-
centarticlein U .S‘. News &
- World Report, is fictitious,

but it dramatizesanex-  w

. 3 - panding partnership be-
tween research universities and
private companies. = -

This long and fruitful refationship
has rested and continues to rest on in-
| dustry’s need for highly qualified new .
‘scientists and engineers, forthere-

sults of fundamental researchin sei-

by Le\&(is M. Branscomb

ence and engineering—both of which
are essential to a company’s ability to
innovate and increase itsproductivity.
Strong and dependable federal sup-
port for a broad speetrum of aeadermic
research is a major factor in making . -
our universities fruitful places forin-
dustrial collabordtion. On the other
hand, since private investmentina
competitive marketplace isthe best
means for allocating the scientific and
engineering resources of industry, it is

industry the task of exploiting

the knowledge base created by our

universities. . : _
The more effectively industry car- -

ries out this task, the greater the eco-

nomic leverage of our public invest-

ment in university research. Further,

industry’s knowledge needs not only
helps prepare young scientists and en-
gineers for careers and future techni-
cal leadership in industry, but also -

appropriate that government leaveto

- exposure of professors and students to -

ESEARCH

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 {on which this article is
based) sets out to illuminate the com-
plex but important processes whereby
university scientists participate in the
sotution of important industrial prob-
lems and the industrial community
avails itself of the vital public invest-

_ment in acatlemic science.

uantitative assessment of the
‘university-industry research
connection is difficult, owing
to the P=diverse mecharisms of ex-
change contracts, grants, purchase -
orders, solicited and unsolicited

gifts, loans of equipment or facilities,
discounts on equipmntent purchases,
personnel exchanges, scholarships




andl 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 National Science Founda- -
tion surveys on dollar support of re-

- search in universities—which are _
_more or less limited to tracking grants
.and contracte—suggest that from 1960
- (and probably from 1953) t0 1965, the
“industrial share of university research
_and development support remained

R

Struetures Projeet and Stanford’s
Center for Integrated Systems ( page
13) were early examples Morere--
cently, 12 U. S. firms joined togetherto
form the Microelectronics and Com-
puter Technology Corporation, a con-
sortium that plans to pool'the costs
and share the results of advaneed com-
puter research, some of it conducted in
umversmes n :

virtually flat in constant dollaFs;
Industry’s percentage share of sup- -
* port, however, fell sbarph—-from
just over 6 percent in 1960 to bélow 3
percent in 1965—due primarily to

rapldlv g‘romngfederal support. Since { fa NGy
s share has remdiiedar™] | Lo ig

3-4 ercent, but in constant 1972 dol-
lars, That support for university R&D
has doubled. ~

~Avaitable 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 supported

by industry.

The relative magnitude of academic -
research supported by corporate con-
{racts, on the one hand, and by corpo-
rate philanthropy, on the other, isnot
clearly understood. An educated
guess is that academic research sup--
ported by corporate gifts and grants
roughly equals that supported by cor-
porate contraets,

STgns of increased traffic be- 3™\
tween companies and campuses are
nUMerous;

o eompames ave es-
tablished a Council for Chemical Re-
‘search, aimed at funding academic
research and forging new relationships

. between academic and industrial

chemists and chemical engineers,

11 The Semiconductor Industry Asso-

ciation has set up a nonprofit subsidi-- =
ary, the Semiconductor Research
Cooperative, designed to encourage
inereased efforts by manufacturers
and universities in long-term semicon-
ductor researeh and to add to the sup-
plty and quality of professional degree-
holders in the field. Expenditures of
$20 million over the next two vears
have been planned. :
1 A variety of consortialike programs
in which several companies jointly pro-
vide support for focused academic re-
search have generated a surprising

amount of support. Caltech’ Silicon

relationship. The current administra-
tion’s approach reflects the fact that ef-

 fective Jong-term university-industry

research interaction will be based on
the perceived worth of the university
work by the industry—not on initia-
tives originating in Washmgton by
third parties. :
‘While previous administrations had
attempted to develop government-di-
rected programs for the stimulation of
research and development in general,

_or university-industry research intey- .

O Another significant development is
documented in a survey conducted by
the National Governiors Association. .-
This survey of all 50 states looked for
programs to spur technolegical innova-

tion and productivity growth, At least
‘88 separate initiatives were found un-

der way with state leadership, many
involving publie-private partnerships.
[0 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.8. edueca- .

tional institutions during 1982, com-
pared with $17 million in 1981. Qur -
most important relationships with uni-
versities, however, arise through col-
laboratwe activities on technical

problems of common interest. Atlast

count, IBM had more than 400 such
projects with 100 U.S. universities: -
It seems clear, inrecent times at
least, that all administiations,
regardless of their political and
economic complexion, have viewed the
university-industry research connec-
tion as a positive and desirable ele
ment in national economie pelicy. They
have differed, however, in their con-
cepts of the appropriate government
role and in their degrees of emphasis
on different means to encourage this

gan’s administration demanded a more
limited view of government interven- -
tion in the private sector

The principal thrust of the new pol-
icy itlvolved provision of incentives for
R&D investments through tax legisla-.
tion. The Economic Recovery Tax Aect
of 1981 includes several provisions
aimed at stimulating increased sup-
port for R&D by industry. Two sections

“* provide specific tax incentives for gifts

of research equipment to universities

-and for the conduet of research in uni-

versities sponsored by companies Wlth
growing R&D investments.

hy should universities and
companies cooperate? Com-
' pany representatives cite

many reasons for their interest in es-
tablishing research interactions with
universities. Mentioned most fre-
quently in an NSB -comrmss:oned
study were

3 access to manpower (students and
professors),

[ access to technology,

O problem solving or obtaining
needed information,

O prestlge or enhancement of the

company’s image,
O use of an economieal resource,

[0 general support for achieving tech- |

nicalexcellence, -

1 [J proximity, and

{0 aecess to university facilities.
Universities inferact with industry -
mainly to acquire funding for basic re-
search and graduate training, or to
support the facilities that make re-
search possible. In general, industrial
funding is seen asinvolving less red
tape, and reporting requirements are -
seen as less time-consuming than
equivalent support from the federal
government. Other motivating forces
jor a university to seek industrial sup-
port forits research are as follows:
continued

actionsinparticular, President Rea- .‘.:; L

August 1983
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o

.| O access to scientific and technologi-

cal areas where industry indisputably
has special expertise,

{1 the opportunities through industyi-
ally sponsored research to expose stu-
dents to new insights and practical '
research problems that may be of im-
mediate importance to society,

{1 availability of some government
funds for applied research where auni-

| versity joins with industry, and
+ O job expectations for graduates. -

Another potential role for univer-
- sity-industry relationships is improv-
ing the participation of minorities in

‘-research--Many companies;-of course, ...

are active in sponsoring minerity fel-
lowships, loaning employees to teach
courses and help develop curricula,
and otherwise encouraging minority
enrollments in seience and engineer-
ing. But only a handful so far have
seized the abundant opportunity to
collaborate in building research pro-
grams (of mutual benefit) at predomi-
- nantly minority universities.

An historieal perspective also
teaches that, in different time periods,
universities dominate some fundamen-
talresearch areas and industry domi-
nates others. Molecular biology and
biotechnology were long creatures of
academic research laboratories but are
now being rapidly assimilated into in-
custrial laboratories as their commenr-.
cial potential unfolds. Research on
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 flow in either -

.direction and, more commonly, in both
directions. )

How do universities and companies’
cooperate? Assuming that the parties
are sufficiently motivatecl, cooperation
involves some key transfers: -

Resources. General gifts in support.of .
university research are highly 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 young sci-
entists get started, or provide for

travel to conferences.

Cooperative Research. Unlike dona-
-tions of funds, equipment, research fa-

cilities or endowed contributions,
cooperative research essentially in-
volves interactions of people and offers
the most creative movement. Three
principal approaches are found in in-
stitutional agreements: _
O The greatest dollar support to uni-
versities from industry is through indi-

1 vidual research agreements involving

university researchers. Industrial
support in this mode is generally mis-
sion-oriented and specific to a research
program or project, with fairly imme-
diate benefits in mind.

T Another approach, more sweeping

tothose who want. [nertia, uneer-

" their toll of initiative in university-in-

tainty, institutional sloth. rejection,
disincentives of various kinds all take

dustry interactions.

Despite the fact that these ex-
changes are proceeding rapidly, acade-
micians often attribute a tack of
sophistication to inclustrial re-
searchers, while company people are
often skeptical of the capacity of acade-
micians to produce useful and timely
research. These negative steteotypes
do not necessarily prevent the parties
from “doing business” when mutual in-
terests coincide, but they may inhibit

.inscope—though not necessarily in -

“Private industry has
neither the resources
nor the intention to
compensate for any
substantial cuts in

publicly funded
‘academic research.”

. 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 is on
individual contacts between the Fepre-
sentatives of member companies and
the faculty, staff and studenisinthe
program. Access to studentsisthe
prime motivation for companies to join
such programs. '

1 A third approach to coopetative re-
search involves the use of university

facilities. Research centers and in-
stitutes, for example, help attract in-
dustry support by providing
coordinated research and/or equip-
ment in a central facility.

.Personnel and Information Ex-
changes. Forging stronger ties be-
tween universities and industries is
best accomplished 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 availability and desire for re-
sources, personnel and information
does not ensure that a flow in either di-

rection will ensue from those who have

‘Other limitations are imposed by the

" tiating agreements. Fortunately, such

support for research and teaching,

“term proprietary projects orfor devel-

‘demia are different and we should not

seizifig opportinities dmd unmecess-—

sarily protract negotiations.

~ There are also real limits Lo joint ac-
tivity, including limits on available fac-
ulty time and industrial resources.

university’s need to fit most research

into pieces that meet the requirements |-

for Pn.D. theses in terms of schedul-
ing, depth, originality and sophistica-
tion of the work. Further, patent and 1
license rights, the Tight Lo review
uscriptg for possible proprietary infor-
m3ation and other critical questions
frequently cause difficulties in nego-

A

problems can be resolved when mittu-

ally perceived needs are pursued inan

Fmosphere of trust and willingness.
Intheir pursuit of new sources of

universities have been rightly con-
cerned about protecting the freedom
ofinquiry that is at the heart of their
real contribution to soctety, A critical
issue for them is how to ensure that the
professor’s teaching and research
agendais enriched and informed by,
vet not subordinated to, his contract -
research or his technical consulting.
What's important here is that uni-
versity-industry partnerships must
respect the needs of both partners, {
don’t believe, for example. that com-
panies should use universities fornear-

opment. Generally speaking, univer-
sities should not be asked todlo
proprietary work and should remain
free and open. Companies should con-
trol what must be controllecland not
depend on universities to do it for -
them. The roles of industry and aca-

confuse them.

Enterprise




CLOSING THE GAP

tracts with industry 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 s agenda for high lechnology in-

cludes the following statemennt .

The advantages of increased coopera-
tion between industry and the aca-
demic sector are most clearly seenin
the rapidly burgeoning joint arrange-
ments in commercial operations.

These typées of relationships have been

Contractual Arrangements. Concern
has also been expressed over commer- -
cial relationships governing disposi-

most evident in'the biotechnology, ro-
botics and computer fields. The aca-.:

.demic environment has led many high-

tech firmns to locate near a university to
tap into 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

brole plaved by industry in academicaf-
~fairsin fundmg and cooperative agree-.
. ments has led to concernoverth
-pursuit.of knowledge andlearning.:
‘ademic researchers entering intoeon-

¢

of increased university-industry re-

search interaction during the 1980s.

Three general factors characterize
this change:

First, product and process improve-. -

ments in some industries have evolved
to such levels of complexity that not
only is an understanding of fundamen-
tal physical and biologieal plienomena
required but alsomuch higher levels of
training in and use of basic science and
engineering. Manufacturing is becom-
ing process-oriented rather than as-
sembly-oriented. And while this type

of manufacturing is easier to automate

and is more produetive, it also calls for
much greater involvement with the
fundamental properties of the materi-
als being worked. In microelectronies,
for example, when puzzling phe-

Despite the questions raised earlier, -
there is optimism about the likelihood

tion'of corporate patent vightsand =™

- licensing arrangements. Academic re-

searchers feel such conditions may de-
lay publication of research results,
adversely affect the educational pro-
cessand prevent promising lines of re-
search from being pursued.

Solutions. NAM supported the pas- -
sage of P.L. 96-480, the Stevenson-

‘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.

O 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 Commerce)
* between industry and universities..
£ NAM supports meastres that seek to

‘prevenidisputes over the dxsposﬂ;mn

“of patent and hcensmg nghts

nomena oceur, the manufacture of eir-
cuits is pushed down to ever smaller
dimensions. These phenomena must
be explained before further progress
can be made. ’

Further, incremental advancesin

_narrowly focused technical areas—

characteristic of much industrial de-
velopment in the past—are giving way
to the use of a broad range of science

- and engineering diseciplines on com-

plex, often ill-defined problems, or ex-
ploitation of new analytical capabil-
ities. Hence, it is becoming increasing-
ly diffieult for any one industrial
laboratory to fullv encompass the req-
uisite expertise. A partial remedy for
this situation is to seek out the perti-
nern skills wherever they may be
found in the nation’s universities.

And, finally, the rapid expansion of

! thenations R&D system over the past

three decades has diffused research
capabilities over a much broader range
of institutions—academic and indus-
trial—than ever before. Thus, itis -
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-suppert-only-a-small portion—{-

of the total academie research effort,
and such support would be concen-
trated in selected fields.

The implication is clear: If the pres-
ent Tevel of academic research is to be
majntained, the principal burden will -

continue to fal] on the publie purse,
federal and state.,

The most essential contribution of
state governments is to provide a sup-
port base for fundamental research
through the expectation that pro-
fessors on state salaries devote a sig- -
nificant portion of their work time to
research. Teaching asszgnments

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
- | governmentis, and should be, limited

| to encouraging, not directing, univer- |

sity-industry relationships. N
Clearly, the future paths for univer-

' sity—industry cooperation will depend

‘on the way that each university and
corporation perceives the essential

role of the university. Ifthe university

moves nearer to a partnership with in-
dustry, more resources can become

‘| avajlable. 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
comnion sense. The primary require-
ment, therefore, is not so much in-
creased partnership, but inereased
understanding of each other'srole. M

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 Reagan’s National Productivity Ad-
visory Committee. Copies of the board’s
Hth annual report (see text) may be ob-
tatned from the NSB at 1800 G Street,
NW, Washington, DC 20550.
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COLLABORATION
BASED ON TRUST

.| by Howard A, Schoeiderman ... ...

The Monsantoway
of forging ties with
academia

" ontroversy provokes
change. A current contro-
versy that promises to
significantly change the

: ¥ relationships between
universities and industry stems frdt
the increasing number of joint re-
search contracts being developed by
America’s research universities and
research-driven compames What are
the pros and cons?

Supporters of research collabora—
tion between universities and corpora-
tions argue that the research talents of
America’s great universities are unsur-
passed in the world. They suggest that
] thesetalents, coupled with the splen-
did technological and product develop-
ment skills of American industry and
our national entrepreneurial spirit,
could accelerate both basic research it-

self and the application of basic re-

~gearch:-They seehybrid scientific--o |-

vigor emerging from such collabora-
tion—a vigor that would keep America
at the leading edge of scientifie, tech-
nological and industrial change and en-
sure that it remains the leading
scientific and economic power in the

| world. They also argue that without
- sich university-industry collabora-

tion, American industry may lose its
technological leadership in key areas
to 1ndustry—-umvers1ty government
consortia such as those established by
the Ministry of International Trade
and Industry (MITI) in Japan. Asacon-
sequence, key American industries
may fail in the international mar-
ketplace. Finally, they point out that

| university-industry collaboration can

provide important research funds to
universities, which largely suppor t
basic research.

Detractors suspect that contracts
between companies and universities
threaten acadernic freedom by dis-
couraging basicresearch and the shar-

| ing of knowledge. They believe that

such collaboration will undermine cur -

system for discovery of new knowledge -

and training the scientists and opinion
leaders of the future. They question
whether our universities are morally
strong enough to withstand what is
construed by some to be the corrupt-
ing influence of big business. In partic-
ular; they believe industry will
encourage universities to pursue ex
cessively utilitarian goals and to ne-
gleet long-term fundamental
questions. And some of them question
whether it is sensible for pubjic com-
panies t¢ invest research dollars in uni-
versity research, where the
companies control over conduct of the
research is limited or nonexistent.

I understand the hesitation of some
of my scientific colleagues in univer-

"nurtured as a ptace for pure scholar-

~what the universitv discovers can be

| 20 years ago. -

sities and their concerns about pro-
tecting academic freedom. [ agree that
the university must be protected and

ship, a place te some extent insulated
from excessively utilitarian goals.

If, in the interest of short-term re-
wards, corporations damage the basic
intellectual structure of Americas uni-.
versities, they will kill the goose that
lays the goldén egg. L am convinced
that Americas majorcorporsationsrec-
ognize this and are sensitive to the im- -
portance of the university as zociety’s
main arena for the discoveryof facts,

tainly understands the importance of
great, independent, research univer-
sities. Yet we have become convinced
that industry-university research col-
laborations can benefit academic in-
stitutions, industry and society.

Today, Monsanto is'a participant in
several research collaborations with
U.S. universities. In1982, the com-
pany announced a five-year, $23.3-mil-
lion agreement with Washington
“University in St. Louis to conduet re-
search on proteins and peptides that
regulate cell function. Also in 1982,
Monsanto signed an agreement with
Rocketfeller University for a five-vear,
$4-million basic research program in
plant photosymthesis.

ince Monsanto creates and sells
. seience and technelogy. our com-
pany has a vested interest inthe
future of the scientific endeavor in this
country.

We see the nature and dirvection of
science changing, primarily in its
quickening pace—with sharp accelera-
tions recently.

1 The time between making a d;-ﬁcox—
ery and having it enter the commercial

explanations-andideas. Monsanto cep-c. [

N

world is getting shorter. particularly g}f . ¢< .
in the life sciences. 7>

echnology Transfer from the uni-
versity is also quickening—more of

applied by 1nc1u~tr\ than was the case

: Ary [ines be-
tween basic and applied research—or
petween university and industrial re-
search—are blurring rapidiy.

0] Funding patterns are changing.
Nondefense federal research spending

has slipped 38 percent in constant dol- |-

lars since 1967, with nearly half this
decrease over the past two years.
{1 International competition in high

technology is becoming increasingly -

Entarprise




intenge. Japan, forinstance, has legis-
Iatively created cooperative agree-
ments among gov ernment industries
and universities.

All these factors are pushing indus-
try and universities
into a reassessment
and redirection of their
roles in science. We are
finding curselves be-

g -
for scientific innovation
dihd technology trans-

[ ing the research skills of this distin-
guished academic institution, Man-
santo enhances not only its own
competiveness in changing world mar-
kete but also America’s.

formula for other companies and uni-

| versities to follow. It was designed

to suit the particular cultures of these
two particular institutions. It may be
useful, however, to enumerate the con-
traet elements we be-

~ - lieve eritical for under- .
" takings of this sort. -

two years ago, when
Monsanto scientists
began talking with

David Kipnis, chair-

Negotiations started

fer. ] -

T Monsanto c.uppol ts
this concept of partner-
ship because it is one
means of adapting to
competitive change.
Market forces. for ex-

~ample, have led, or
driven, an increasing
proportion of American
industry toward higher.
value-added prod-
ucts—products that

-rely increasingly on sci-
ence and technology
transfer. The lines be- =
tween the chemical, ag-
ricultural. medical and
drug, textile and com-
puter industries are
growing less and less
distinet.

While this change of-
fers us the opportunity
for synergy between

.| what have traditionally -
. been different technol- .

ogies and sciences, it

also produces the prob- - - -
lem of developing new
and needed skills.- -
Molecular biology is
an example. Chemical

1 or drug companies can-

not match the massive

skills that have evolved
in Americas great re-
search universities.

But we need this sci- -

ence and technology te develop prod-

ucts that meet basic human needs. One
way to accelerate this process is to
work with universities. -

-t

*xﬁ{"f?hﬁ

onsanto’s association with

Washington University is

part of a plan to bring origi-
nal science and technology tobear on
problems of great social and commer-
cialimportance. By using and support-

#y 5
M

About 15 vears ago, Monsanto and
Waghington University entered into
an agreement with the Office of Naval
Research to conduct scientific investi-
gations on high-performance com-
posite materials. That eollaboration
and a later association with Harvard
University served as a precedent for
the recent agreement with Wash-
ington University.

Neither Monsanto nor Washington
University views the agreement asa

man of {he Depariment
of Medicine at the
Washington University
Medical School, and his
colleagues. In those
two years of careful
planning, Washington
University and Mon-
santo developed a plan
for bringing the bene-
fits of important medi-
“cal discoveries to the
public faster than
would otherwise be the
case.

ington University
agreement is to pro-
vide society with-
health-care products.
Yet, at the same {ime,
it specifies that 30 per-
cent of the research
conducted is to be allo-
cated to the pursuit of

percent is focused on
cures for as yet ineur-
able major dlseases
Provisions were
made for specific proj-
ect agreements. The -
Washington University
contract not only builds
aframework for these
buf also establishes a
joint advisory commit-
tee made up of four
Monqanto representatives and four -
from the university to decide w hat re-
search will be supported. :
The presence of this committee en-
ables the undertaking of a broad vari-
ety of research as well as a competitive
situation for the awarding of research
funds. The university tells the commit-
tee w hat research it is' doing or wishes
continued

The goa] of the Wash-

fundamental biological
questions. The other 70
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g cademiceommunities and public
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to do, The committee selects projects

it believes offer the highest promise for
solving important health-care prob-
lems. Ifthe committee elects not to
support a particular researchen-
deavor, the university probably will
seek other sources of funding.
Academic researchers retain their

freedom to publish; the agreement es-
tablishes a 30-day period for Monsanto
to review any manuscript.

. The contract also calls for an inde-
pendent oversight committee of lead-
ing citizens from the scientific and

spent well over a decade and tens of
millions of dolars. Yet it still has not
commercialized an important plant-
growth regulator.

Obviously, a comipany cannot afford

“to invest shareholders monevin this

kind of high-cost, long-term develop-
ment process without some guaran- -
tees that success will providean
opportunity to recoup the investment.
Inthe future, we may expect tosee
more companies and more universities
forging partnerships. Hopefully, each
partnership will be tailor ed tothe par-

arenas representing society’s stake in
the research. There is a special re-
quirement for a scientific peer commit-
tee to review the work after a certain -
time and to assess its scientific merit
and impact on the two institutions.

This all leads to a mutual exchange

of ideas among scientists. Because of
the proximity of Washington Univer-
sity to Monsanto (only 16 minutes. :
away) and because of the rapid growth
of biological expertise inside the com-
pany, this will be a true collaboration.
Monsanto scientists will work on each
project with Washington University
scientists, in their labs and our labs.
M right to license any patents

' that may come fromthere-
search. This important provision is basic
to how effectively this research collab--
oration will serve the ultimate benefi-
clary: the public. The forte of academic

_research is fundarnental investigation:”
the R, if you will of R&D. While indus- -

tryis 'also capable of doing highly origi-
‘nal research, the place where it excels

)
onsanto has the exclusive

is in'the development phase, or the D of- |

R&D. Development is an expensive,
“time-consuming, hégh-risk process.
For every research doliar spent on dis-
covery, it takes hundreds more to de-
_velop that discovery into a useful
“ product that can be- manufactured and.
sold in the marketplace.

Noless significant is the time com-
mitment. A rule of thumb is that it
takes at least 10 years to go from the
original discovery to a product on-the
shelf. That was true of the Lasso and
Roundup herbicides as well as the As-.
troTurf stadium surfaces we devel-
oped. To develop plant-growth
regulators that will enhance the yield
of major crops, Monsanto already has

“tures involved. But,in aII cases the™

keystone to the success of the partner-
ships will be the regard in which each
partner holds the other. Integrity and
mutual trust are essential. Sois a deep
conviction that the rights and interests

" of both parties must be safeguarded.

By decelerating the processes of dis-
covery and technology transfer, these
partnerships can help university re-

searchers better understand some of

society’s important needs and enhance

their ability to meet thoze needs. Con-
versely, industry stands to gain
through an infusion of basic knowledge
that will enhance its own applied re-
search. New perspectives and new
ways of thinking should emerge from
both institutions.

The controversy over 1ndu-t1\ uni-
versity collaboration is 1ebult1ng in
change—positive change that can en-
able America to remain technological
leader in a world of increasing com-
petitive challenge. To maintain that

“lesdership; however-we must-ensures...|....-

that the rights of both institutions are
secured; and we must demonstrate
that society is the-ultimate beneficiary
of these relationships. W :

Heward A. Schneiderman is senior vice-
president of research and developmentat
Mensanto Company (an NaM member} in
St. Louis, Mo.

e Researchers from five corporatlons
are-working with scientists at Purdue-
University, Lafayette, Ind., in a major-

effort to develop the first factory that
will be computer-controlled—{rom
product design to the loading dock.
The Computer-Integrated Design,
Manufacturing and Automation Cen-
ter (CIDMAC) is a cooperative venture
organized by Purdue and sponsored by
Cincinnati Milacron, Ine.; Cummins
Engine Co., Ind.; Ransburg Corp.;

Control Data Corp. It was established
“to attack problems of productivity
and innovation in American industry,”
explains John C. Hancock, deanof -
Purdue’s Schools of Engineering. :
While acknow!edging that other uni-

..versities and private firms have also

teamed up to tackle the produetivity -
dilemma, Hancock claims the CIDMAC
approach is unique. Centerre-
searchers will seek to integrate the
traditionally separated functions of
computer-aided design (CAD), com- .

. puter-aided manufacturing (CaM), ro--

botics, group technology, and
simulation of produet processes and
management technigues for produc-
tion management.

Several research projects entail

ROBO’I‘ICS RESEARCH 2

ore mtelhgent” robotS'r" . .

-0 Improved tactile sensing would :
make robots capable of bringing ob- -

jects together—a “must” inthe fully
automated factory of the future: :
(3 Sight capability would especially
improve the inspection process.

O Flexible fixtures would allow a
robot to automaticaily adjust itself to
parts. At present, “eradles” for hold-
ing the parts are not lexible and must

. bereplaced each time a different or
and TRW Inc. (all NAM members); and - '

new part is manufaetured. .
1 Cooperative work projectswould
improve work flow and efficiency. Cur-

_ rently, robots are capable of interact-
. ing with other machines, such as

computers, but cannot work with -
other robots to share work tasks.
= Free-moving venicles would im-

prove flow-time and inventory bya fac- i~

tor of 10 and reap dramatic improve-
ments in productivity. At present,
rovot vehicles that carry parts or pick

trips impossibie.

The industry-academic coalition
does not expect instant results but
is tonfident of significant increasesin
productivity—without sacrificing

human values.

" up objects are guided by cables arcund
the plant, making direct point-to-point .
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Sianford Univers y

by Bob Bevyers

hat Fortune magazinehas
described as the world’s
leading center for new
technology—Silicon Val-
ley—was the handiwork of
the late Frederick Emmons Terman,

Termarn, who joined the Stanford fac-
ulty in 1925 and was its provost from
1965-1975, also set the stage for an era of
unprecedented collaboration between
that university and industry.

Even before World War 11, Terman
was instrumental in encouraging tal-
ented students to start their own busi-
ness ventures, After the war, he
explicitly recognized the potential for
combining federal research funds, aca-
demic programs and industrial devel-
opment. And Silicon Valley was born.

In 1937, Terman encouraged two of
his graduate students, William R.
Hewlett and David Packard. to build

S tanford-ie
community of

technical scholars

‘an audio-oscillator, a device to gener-
ate signals of varying frequencies. '

Starting in a Palo Alto'garage, they
proceeded to build a worldwide, multi-
billion dollar electronies firm.

Inthe same year, at Terman's sug-
gestion, a Stanford physies professor,
William W. Hansen, gave Stanford
graduate student Russell Varian and
his brother, Bill, work space and §100
for materials. Inreturn, they offered
the university half the royalties from
any inventions they made, :

Their invention of the klystron tub
played a key role in improved radar for
Britain during World War I1, provided
the basie technology for the Stanford
Linear Accelerator Center and now is
used in eancer treatment., The univer-

continued

B 2]



sity realized millions of dotlars inroyal-
ties on the patent.

Working closely with Stanfords
then-president, Wallace Sterling. and
others, Terman played a central role in
setting up the Stanford Industyial
Parkin 1951. Hewlett-Packard and -
Varian Associates were among early
tenants. Today, the park’s 90 firms em-

‘ploy about 25,000 people on campus
. lands adjoining faculty housing. _
Terman dehberateh sought to create

a “community of technical scholars.” He

did-so by picking promising areas for
basic intellectual discovery, then seeking

e :_,,the best peopie to build w hat hecalled
“steeples of excellence.”

Faculty were free to spendone da;)
in seven consulting. Some were instru-
mental in bringing firms directly to the
industrial park. Chemist Carl Djer-
assi, the father of the contraceptive - -

pill, brought Syntex and later became

president of Zoecon.
Terman’s recruitment of William

1 Shockley, coinventor of the transistor, -

from Bell Labs in the mid-1950s, even-

tually led to the creation of 55 elec-

tronic firms in Silicon Valley. _
Stanford’s recruitment of Arthur

Kornberg, Joshua Lederberg and .
others laid the intellectual foundation

for the emergence of biotechnology in
the Bayarea. v

The drwmg factor was 1nte11ectual
not industrial. But individuals were
free to get their hands “dirty” develop-
ing their icleas, within guidelines that
assured their basic academic respon-
sibilities were met. Computer Currlc—
ulum, Telesensory Systems,
Catalytica and Failure Analysis Asso-
ciates were among the many firms
springing up on the basis of faculty re-
search or consulting. -

Terman created an honors coopera- .
tive program, enabling hundreds of
employees, regularly adniitted as
graduate students, to take courseg di-

- rect from campus classrooms to more

than 100 firms, realizing more than $3-

‘million annually in revenues. Most of

the proceeds are plowed back in sup-
port of professors’ salaries.
Aninnovative technique, called tu-
tored video instruction, pioneered by
Prof. James Gibbons, extends further
the reach of Stanford, using a combina-
tion of videctapes, regular course ma-
terials and local talent to keep pro-

fessionals up-to-date.

Another means of enhancing Stan-
ford's academic ties with industry for
mutual benefit was the creation of in-
dustrial affiliate programs in more
than 20 fields, ranging from applied
math, chemistry and construction to
synchrotron radiation and Northeast
Asia policy.

Managed by faculty mempers, these
affiliate programs enable sponsors to
meet on campus and review research,
obtain publications and discuss non-

~ proprietary questions or key problems

in advancing the state of the artin
their fleld. Affiliate programs also give

graduate students chl ect exposire to
Citidustry.

Stanford and as general procedure

elsewhere, a fairly standardized
historical sequence of mnovatwn has
emerged.

The first phase is publicly funded
and oriented toward the discovery and
explanation of basic phenomena. Itis -
characterized by loose, informal orga- .
nization and very open communication
(which includes quick publication of all-
details of an experiment).

The second phase is best called 2p-
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 SRI In-
ternational or the Battelle Institute)
and industrial laboratories. Thereisa
mix of public and private funding and

l' n the post-war period, both at

.environments that are variable with

respect to proprietary secrecy.
Inthe third stage-—development—
attention is given to practical applica-

tion, ineluding such matters as scale, .

rates and means of economical produe-
tion. The innovation emphasis is on
products; funding is by private risk
capital, and the environment tends to
be closed for proprietary reasons and
tightly managed. All such work takes
place in commercial laboratories.
Stanford President Donald Ken- -
nedy, a biologist and former commis-
sioner of the U.S. Foodand Drug
Administration, points toa time of
transition: “Now we are seeihg arevo-,
lutionary compression of this three-
stage process or innovation. The social
sponsorship of discovery is being rear-
ranged in a very fundamental way.”
Kennedy believes the following fac-
tors contribute to this trend:
O A number of scientific disciplines
are now being recognized as “ready”

for accelerated applieation. Asa disci-
pline matures in power and confidence,
leaps from the laboratory to applica-
tions that once seemed intimidating

" become commenplace. This now ap-

pears to be the case, for example. in
immunology and genetic engineering,
ag well as in microelectronics.

() There i a growing social awareness
of the importance of scientific discov-
ery to national productivity and a con-
sequent impatience with the tra-
ditional time requirements for diffus-
ing technologv to the public.

0 Concern is increasing in research
universities—where more than two-

done—about the retreat in public sup-
port for research. Federal funds for
nondefense research have shrunk by
about 33 percent in real dollar value -
since 1963, Half this decline took place
in the first two years of this decade.

[} Perhaps most unexpected of all, the .
venture-capital financing of small, re-
search-intensive firms in fields such as
biotechnology and microelectronics
has been transformed. Since major
changes were madein the capital gains
tax, the investment funds available for
such ventures have jumped from an es-
timated $70 million inthe mid-1970s to-
about $1.5 billion in 1982. _

The Stanford president tracks the
developments: “Very large changesin
value can take place with successive
generations of private investment in
high-technology firms and larger
changes still when the firm goes pub-
lic. At its initial public offering, for ex-
ample, Genentech was valued at $38
per share. Then it soared to $80 before
settling down.

“Despite some disillusienment
about the soundness of biotechnology
investment, Wall Street was quick to
learn that in this new work, big poten-
tial is associated with early possession
of an idea.

“Theresultisan entlrelv novel mix-
ture of influences on university scien-
tists and theirinstitutions. For the
university itself, there are new and
challenging pressures on investment
policy (Does the institution go into
business with its own facuity?), on
technology licensing (Should the uni-
versity license inventions to faculty-
led ventures?—to their competitors?
Andifyes, under what terms?), or re-
search contracts with industry (What
restrietions on communication are ac-
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ceptable and should there be full dis-
closure of terms?), and on policies
relating to consuiting, faculty, conflict
of interest and the protection of gradu-
ate student interests.”

Agthe Stanford president points
out, “many of the problems are simply
not solvable by the institution alone. -
For the scientists themselves, and the
‘invisible colleges’ that hold them to-
| getherin national and international -

- I'networks, there are other questions
{-such as: How.much can orshould they...}..

guard against the-withhoelding of infor-
mation and exchange for proprietary
reasons? How much involvement out-
side a faculty member’s primary in- -
stitutional affiliation is appropriate? .
“In general, this new climate offers -
maore opportunities than problems. .

. What we must trv to do is involve indus-
try more productively and creatively
with university research components
and the division of faculty time between
on and off-campus ventures,”

Two promising industry-university

collaborative ventures involving Stan- . |
Sordillustrate how these objectivescan | .

be achieved.

7 tanford recently broke ground
[for anew Center for Integrated

Systems (CI8), dedicated to fun-
damental explorations of what would
popularly be called microelectronic
chip development Its purpose, how-
ever, isnot to get a jump on the market
by developing the next generation of
integrated systems, but to advance the
averall state of knowledge by orders
of magnitude.

Without industry support, Stan-
ford’s Center for Integrated Systems.
would not exist. With industry sup-
port, Stanford has an exciting oppor-
tunity to discover fundamental
knowledge in an area full of promise.

The basic arrangement is this: 19 -
leading industrial firms in micro-
electronics and physics each have
pledged to contribute $750,000 for the
construetion of a building to house CIS.
Once the building is completed, those -
firms will contribute annual dues to
the center.

Inreturn, those firms may partici-
pate in the CIS program by sending to
the center one visiting scholar, ap-
proved by Stanford, to work with the
C18 faculty on fundamental research.

The rules under which research is
conducted at CIS are quite clear: A free
and open flow of ideas and swift pub-
lications of results are a mandate.

“Industry in general gains from

“such ventures by assuring that funda- -

mental work in this area will be under-
taken,” Kennedy emphasizes. “The
particular affiliated firms gain through
their exposure to new ideas in these -
fields and to the faculty leaders who

-are asking the new questions. Perhaps

most important, the sponsors have a
chance to become acguainted with -
vright students, whose education*we
also hope to enrich through the center.”
‘Asecondarrangement, providing.a..
rather different model for the develop- :
ment of new industry-university collab-
oration, is the new nonprofit Center for
Biotechnology Research. It will fund re-
search in genetic engineering and bio-
technology, and is affiliated with a for-

“The driving force wasin-
tellectual, not industrial.

But individuals were free '

to get their hands ‘dirty”
developing theirideas.”

profit firm, Engenies Inc., which will
seek to develop commercial oppor-
tunities in the same field.

Six major firms eoliaborated in fi- |
nancing the new entities. A unique fea-
ture of the arrangement is that the
center will hold 30 percent of the
equity of Engenies, and its charter

provides that any capital appreciation -

and dividends realized on Engenics.
stock be devoted to the further sup-
port of basic university research as de-
termined by the trustees of the center.
Stanford owns no equity in En-
genics, nor will Stanford lay any spe-
cial claim to research fundsavailable
from the center. The six sponsoring
firms of the center and Engenics may
have licenses to any patents developed
inthe center’s funded projects, but
these licenses will be offered at com-
mercial rates and in accordance with
existing policies at the universities.
“The novelty of the research agree-
ments with the Center for Biotechnol-
ogy comes not from any special
conditions devejoped by the univer-
sities,” explains Kennedy, “but from
industry’s willingness to form a new

funding consortium for univers It\r-
based research,

“These new forms of mdustr\ in-
volvement in university research did
not emerge easily; the\ evolved out of
a process of hard negotiation.

. “The condition under which univer
sity research flourishes—openand -
free exchange of ideas—is really quite

different from the proper and neces-

sary secrecy that shrouds end-product
deve]opment »

C§1mn°mnngrec,eauch Kennedy.con-.} ...

tmuea, ‘is not the same as makmg a
charitable contribution. The same .~
firms that make charitable contribu-

tions for philanthropie reasons, rightly |-

insi=t on getting their return, even if
long-term, fr rom sponsored research

“For their} part, universities haveno

objection if their research benefits
husiness. Indeed, they rather like the
idea, but they are zeal@us about ensur--
ing that the conditions essential to free
inquiry for teaching and research are
not compromised.”

In congressional testimony on be-

Universities and the National Assoma—
tion of State Universities and Land
Grant Colleges, Kennedy has backed

‘tax credits for business firms that

sponsor basic research at universities,
Besides providing an incentive for
fundamental research that individual
firms often cannot undertake alone,
such tax credits would, as a critical by-
product, train sclentlsts and engineers
more attuned to the needs of industry.
“We must find a way to increase the .
rather small proportion of industry -

contribution to university research—it |

is around 5 percent at Stanfordand -
averages only about 3.5 percent for
U.8. research universities—without
launching a migration of the univer-
sities' best research talent intoindus- -
try,” Kennedy emphasizes.

While it cannot substitute for sus- -
tained, large-scale federal funding of
basic sciences (page 4), increased in-
dustry support could help meet the
critical need for instrumentation in
university laboratories, buffer long-
termresearch from sharp fluetnations
in federal funds and further quality
training of future researchers.

Hewlett-Packard recently an-
nounced a $6-million program to en~
courage premising graduates to
continue teaching after completing
their degrees—in essence, rewarding

" econtinued
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-them for not coming to work on the
company payroll.

If Stanford’s experience is any
guide, such long-term concern for aca-
demic quality—a concern that today
extends far down into the primary and

‘| secondary 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
for possible licensing. Gross income

$2.5million last year. -
“We are in the third year of a very -
highTateof discoveries—twoes three .

—

-'"from*techn0logy--l-ice'nsingntoppeclm----m-w--~

Eﬁer weel—which shows no sign of
dbating in the near term,  notes Direc-
tor Ni s of the Office of Tech-
nology Licensing,

“Moleculir biology and information

sciences are the areas of greatest ae-
tivity,” he notes. In these areas, the
technology often involves tangible re-
search property (TRP), such as a piece
of biological material or a computer
software program. University rules
make TRP promptly available to scien-
tific colleagues while protecting its
commercial value. A recently estab-

lished Software Distribution. Center.

helps meet these objectives.
Biological products of greatest re-
search and commercial interest are

hybridomas, DNA probes and plas-
mids. So far, researchers have made
more than 100 disclosures of biological
materials to the Otfice of Technolog"v
Licensing.

During 1981-82, Stanford received
ineome from 56 separate technologies.
Earned royalty income on sales came
from such products as a biological cell - -

sorter instrument, text-editing soft-

ware, a chemical reagent, an infant
hearing-detection system and an in-
fant transporter, an insect attractant
and hybridomas.

Advance payments were receiv edon |

|-surface, sounds somewhat pre-
posterous, but there are scientists who-'

hyTheodore M. Hesburgh
Wouldn't the world really be a bettei-

‘leadership—the politicians, the phﬂos-
ephers the lawyers th
dth :

-+ Tam gure that this uestlon onthe -

profess to have an angwer for every-

| thing, who have been disillusioned by

“political and legal forces, who often
feel unduly inhibited by philosophy
and theology, who legitimately bristle
when they are portrayed by the hu-
manists as the new savages, bringing

. the world to the brink of destruction.

One might make the point that the
nonscientists acted mighty selfishly
themselves when they had their day. T
must resort to some oversimplification
here, but L think the main point at is-

| sue will be evident.

The Greeks in their day reduced ak
knowledge to philosophy. A remnant.
of this remains, as many scientists to-
day receive Ph.D.—doctorates of phi--
losophy. The Romags brought to our
_ civilization a heritage of law and politi-

. calorder. Many of our current legal

- principles were formulated Iong agoin

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 was in highest vogue. The earli-
est universities turned around about
the faculty of theology. The queenof

the sciences was theology’s most cher-

scxmcz HAS rrs DAY

-placeif we could replacethe current:

1shedt1tle 1'~Ic1is¢:1en1:1st orengineer:

7. would have had then the ascendency -
: each enJoys today In fact; the explo- .

tory were to repeat itself;ifthose whe
hold the ascendancy today were to
claim as their exclusive rights the cen-
ter of the stage, as the philosophers,
the lawyers, the humanists and the
theologians did?

Would it be incomprehensible 1f sei--
entists and engineers were to claim to-
day that they, with their revolutionary
new knowledge and power, coulddoa
better job of running the world than

those who preceded them in man’ long-

history of intellectual developments?

There is historical precedent for -
those who answer in the affirmative -
and claim exclusive leadership today
for scientists and engineers as the best
the world may expect and need.

I could readily understand this =
stance, but again, in disagreeing, 1
would only underline one perceptive.
statement: that those who are merely

children of their day, who do not under-¢

stand history, condemn themselves to

-repeat all human errors of the past.. -

. The Rev, Theodofe M. Hesburgh is presi-

dent of the University of Notre Dame and a.
former member of the National Science: ~
Board. Excerpted from The Hesburgh Pa-
pers: Higher Valiues in Higher Education.
©1979 by Rev. Theodore M. Hesburgh,
C.5.C. Reprinted with permission of
Andrews & McMeel, Inc. Ail rights
reserved. -

1 FM-sound synthesis for musical ifi- ™

struments, human hybridomas, acous-
tic microscopes, computerized axial
tomegraphy (CAT) technology, blood-
flow detection systems, cryptology
systems and computer-agided design
software,

“The gestation period of a umvermty
discovery until signifieant income from
sales i§ received is generally long,” Re-
imers observes. “In 1981-82, more than
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

| other universities, Stanford permits

individuals to retain a one-third share
of net income from their inventions.
Another third goes to their depart-
ment and the rest to their school.
While small, these funds are growing
fairly rapidly and provide continued

support for campus R&D.

Hundreds of students, both gradu-
ate and undergraduate, have attended
student-organized conferences onen-
trepreneurship in the past two years,
scores creating their own companies.

Computer software is the hottest
single field. Other ventures range

1 from fiber optics and new methods of

drilling for oil to earthquake safety in-
spections for homeowners, books,

chocolate-chip cookies and truffles.

There’s o rigid, lock-step rm-;tez
plan involved.

As in Stanford’s many relations with
business and society generally, theres
a concern for finding bright people,
creating a climate where their talents
can flourish in a wide variety of ways,
and—hardest of all—having the pa- .
tience to wait years, even decades, to
see how it all comes out. M

Bob Beyers is director of Stanford Uni-
versity News Service, Stanford, Calif.
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A TALE OF TWO PATRONS

by Robert M. Rosenzweig

It is illuminating to compare the cir-
cumstances that attend the growth of
new associations between universities
and industrial patrons with those that
| attended the growth of the new (at the
time) relationships betweenuniver-

is illuminating bécause the contrast is
so sharp as to be shocking. One will -
search the record in vain from ¥45to
.about 1965 for evidence of the kind of
coneern about the impact of govern-
ment patronage that is represented by
the Pajarc Dunes meeting [California,
‘March 27 , 1882], by tens of other meet-
ings, and b;\ the carload of published
material on the subject of universities
and business.
Can it be that association within-
dustry either threatens or promises

greater change in universities orin sci- -
ence than was occasioned by govern- -

ments role? To ask the question isas
| good as to answer it. It isimprobable

. surely not to suggest that since ween-

-..|-gities.and their government patrons:- It

. that anything coming out of indus- -

trial sponsorship ean approach the fun-
damental transformation of American

universities and American science that

began with World War IL.and con-
_tinued with the peacetu'ne growth of

federal programs. -
- Canitbe,then, thatde nngt

: .busmess presents greaterdangerto s .
important academic and scientific val-
't ues than did dealing with government?

“Is the prospect of profit; inother =
words, a greater inducement to com- -
promise than were the benefits—per--

sonal and institutional—that came.

“with government money? Well, per-
haps for some people thatis the case,
but it is hard to imagine a set of chal-
lenges to long-held values greater than
those that grew out of the conditions
attached to government funding.

The secrecy imposed by classified
research was more complete, more
constraining and more long-lasting -
than anything that is likely to flow
from proprietary considerations, and
ordering of the research agenda was
surely infiuenced in important ways by
priorities derived from outside the
logic of science itself. One ecould cite
many examples, but the one closest to
current concerns about the commer-
cialization of biology would probably
be the effect on research programs in-

1

duced by the politieally inspired deci- |
sion {0 wage war on cancer.
My purpose in citing this recordi is

dured large effects more or less
thoughtlessly, we can endure probably

smaller effects equally well without- -+

thought. On the contrary, what I
intend by the comparison is to demon-
gtrate that we appear to have learned
something. The experience with gov-

ernment, the knowledge that good for-
- tunefrequently carries danger inits

wake, has led to an attentiveness to
the risks of new relationships that *

ity of people to learn from experience.
Difficult and searching questions

-about the dangers of business involve-
ment in university-based research
_have beenraised by Congress, the me-

- dia and the faculties, administrators

. and trustees of universities.

A large number of institutions have
undertaken reviews of policies govern-

 ing faculty consulting, conflicts of in-

terest, patents and licensing, secrecy
in research and a variety of other top-
ics raised by eontracts with business.
There is an unprecedented amount of

- thought being devoted to the policy

- velopments at alarge numberof

consequences of these new associa-

tions. And what is most encouraging 15 - 7

that individual institotions—the
proper makers of policy in a society

- that values pluralism and that rejects.

the notion that there is only one road to

heaven—are looling for solutionsthati{i...

make sense for them.
Let me be careful to say exactly
what I meantosay. | emphaticallydo -

-not mean to say that the possibility—1I .
-woulll personally say, the proba- - .
bility—of foogshness anderrorhas -

beenremoved. If has surely beenre:
duced, but no one has yet discovered,
in any activity involving human

_ beings, the way to eliminate bad deci-
sions. What I domeantosayisthat -~

never in my memory have the eondi-

*tions been more propitious for the de~
- velopment of sound institutional

policies about such important issues. -
There is room for improvement,; -
there alwaysis. In this case, one

formastion about a wide variety of de-

_ RIS, - other If the clearinghouse succeeds 1t7'.
should encourage our belief in the abil- -

will bring assistante to where it is
most needed, namely to the univer- -
sities and businesses that will be grap-
pling with the policies that should

.govern their mutual relationships. |-

- Robert M. Rosenzweig, who organized

Pajaro Dunes for Stanford University, is
now president of the Association of
American Universities. Preceding por-
tions from Robert M. Rosenzweig, “The

‘Pajaro Dunes Conference” in Partnersin

the Research Enterprise: A National
Conference on University-Corporate Re-
lations in Science and Technology are

-used with permission of the University of

Pennsylvania Press. To order, contact
University of Pennsyivania Press, 3933
Walnut Street, Philadelphia. PA 19104,

- needed improvement isin the national | -
. capacity to gather and disseminatein- |’
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he long tradition of industry-
university cooperation in
education and research has
recently been even more
- closely cemented, particularly in heav-
ily financed research agreements.
How do you view this?

Skeen: I view the trend very
positively. Every aspect of what we
know about eclucation and university- .
run research and development points -
to the need for greater cooperation be- -
t“ een industry and universities. Over
he.past few ‘months, we have all been
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The role of govemment is to

expedite the process

alerted to the long-term decline inthe
~quality of U.S. education, especially in
the sciences. There is also the problem
of a rapid change in thetechnologies
used in the private sector—so rapid
that few universities can be expected
tokeep up with the state of theartin.
training and research facilities.

Industry can benefit its own R&D op- |

erations and perform a tremendous
public good by helping meet the in-
strumentation needs of universities
and assisting in the improved quality of
students education. Everybody wins.
The industry gets access 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 do you see as most significant?

Skeen: Without doubt, Isee high-
technology.development as the most
significant area both now and in the fu-
ture, specifically in the areas of educa-
tion and research. My own state of
New Mexico’s Rio Grande Yalley has
become a prominent center of modern
science and high-technology develop-
ment, with large and varied assetsin-
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 dividends for the state
is in explosives-technology reseasch
and application with emphasis on the

areas of metallurgical 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
years been the focus of high-technol-
ogy activity in explosives applications
by universities, defense-related na-
tionaliaboratories and industry. At
the New Mexico Institute of Mining
and Technology, these technologies re-
side side-by-side with active mining
and metallurgical engineering depart-
ments and with explosives-related re-
search in the institute’s research and
development division. Combining
these individual efforts to develop
high-technology applications of explo-
sive energy to metallurgical 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-
tion by private industry, yet New Mex-
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, Motorela, BDM,

Hughes, Aerojet General und others. -

Four of these industrial clients have al-
ready expressed a keen interest in lo-

cating facilities in New Mexico Tech’s -

resegrch park area and in working co- .
operatively with the institute.

I feel strongly the proposed effort
will provide the catalyst for combining
current research efforts, in-place labo-
ratory capabilities and industrial cli-
ent relationships into-a nationally
important center for the apphcat:on of

explosives technology.

Somerville: If industry-university co-
operation—in its many facets—is
viewed as enhancing the U.S. 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, I 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 co-

operative agreements and then to pro-
vide as many incentives as good flscal
and public poliey permit. Many bills
have been introduced this sessionto
that very end. The appropriate com-
mittees have to act on those bills be-
fore anyone can say exactly what is

* likely to happen.

The Reagan administration is cer-
tainly aware of and sensitive tothe =
problem. There are, however, limits to-
what can be done as long as the deficit
remains so large. I believe industry-
unjversity cooperation to be an impor-
tant component in a program toin-
crease our rates of innovation and

-productivity—leadingto a stronger

economy, so you cannot drop one issue
to pursue the other.

Somervilie: 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? Or do you
believe that antitrust imitations onre-
search cooperatives could be changed
administratively?
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by Brendan F. Somem'?,lle

- Dot : _

Skeen: I don't think current antitrust
laws prevent these cooperative rela-
tionships at 2ll, We see this same prob-
lem in joint R&D ventures among
firms, especially in the high-tech area.
It is easy to forget the important role.
antitrust policy, when first enacted,
Maved in strengthening free enter-
prisein this country. Most of ourin-
dustries, however, no longer compete
in a national market. The international
competition we how face necessitates a

‘the NAM in Boston last fall.

was made.

ticularly at advanced levels? .

such as R& D—to better arm American

| industry for the market-share battle

under way in world commerce.
Several major conferences have

been held on the subject, one of the
better ones, as a matter of fact, by
The con-
sensus seems to be that a clear pol-
icy from the Commerce Depart-
ment—combined with the removal
of treble damages in the antitrust
regulations 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

Somerville: Several bills 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-

Skeen: Absolutely. In keeping with
the administration’s commitment to
ensure our country’s future
strength, the director of the National

1 Seience Foundation and the secre-

tary of education were instructed to

engineering education for the nation’s
long-term needs. I highty recommend
their report, “Science and Engineer-
ing Edueation for the 1980s and Be-
vond,” which provides a comprehen- -

give 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 by the administration as part
of its economic recovery program. The .
National Science Foundation, for ex-

joining-of eertain- Andustry-interestgese—

ampie is slated for an 18 percent bud-
get increase by this administration. In
addition, the president has initiated

reforms in thetax systemto stimulate

investment and spuyr growth. I am
hopeful these efforts will promote co--

operation in research among industry,

universities and government. These
megsures, taken together, will do

much to stimulate new interest in sci- -

ence and engineering careers and

strengthen the research-and-training -

tions, like Stanford (page 17) and MIT,
have a long and successful history of
collaborative reiationships.

The subcommittee recently held g
hearing in New Mexico and examined
the plans for the Rio Grande Research -

Corridor, which builds on the talentsof | -

the state’s university system to attract
industry in such fields as biotechnol-
ogy and robotics. The development of
the research corridor dependsona -
multitude of collaborative research re-

~baseof thenation: the universities and
engineering schools nationwide.

Somerville: More difficult problems
than antitrust ortaxesinthe univer-
sity-industry relationship have been
raised. The ethics issu

sor’s conflict between his academie res
ponsibilities and his commitments to
a company’s research needs. Your
subcommittee has held hearifigs 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 all my col-
leagues on the subcommittee are as
comfortable as I am with the growing
trend in these agreements. Many have
raised legitimate concerns. well-docu-
mented in the lay press and academic

. literature. Let me say that I donot
think the problems are insurmount-
able, nor do thev prompt a need for ex-
tensive government oversight. The -
issues are not new. Several institu-

is one; take,

“Tationships and can only Improve uni-

versity education, mdustr;\T R&D and
the local economy. Sure, there will be
some problems but the benefits to ali
nyplved will prompt a quick Soiutlon
You ¢an count onit.
Ed
Somerwlle 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-

tion is not likely to be so extensive
that temporary limitations on open-

alt academic need for free publica-
tion. What are your views?

Skeen: Academie freedom must be
maintained. In our hearings onthe
decline in the quality of edueation in
America, a number of witnesses felt
. that perhaps there has beentoo

much pressure on professors to pub-
lish instead of educate. The balance
between research and education is

dynamicand shouldn’t, in my mind,
be toyed with. However, it may be
that a little less empha51s on qmck
pubhcatlon of all research findings and
a little more emphasis on the educa-

~ tional advantages of collaborativere- |

search endeavors might do the
universities and students some good. .
Again, many universities have worked
out this issue with their industry part-
ners. Both sides must make compro-
mises; this just has to be accepted. B

Rep. Joe Skeen (R-NM) isranking minor-
ity member of the Science and Technol-
ogy Committee's Subcommittee on
Investigations and Oversight. Brendan
F. Somerville is NAM director of innova-

-tion, technology and science policy,

versity-industry research coopera- |-

data exchange would harm the over- |
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Help Fill |

| Research Gap,
'Says Offmial

By MIKE McFARLAND
. Staff erter -

- Jomt research ventures between
universities and private industry
" ereate a national resource and allow. -
the United States to remain on the -
cutting edge of technology, says an.
official of a major Amencan re- f

- search firm.

- “Without it, the Umted States in- .
dustries will lose leadership ... . and

- alarge opportunity to develop ma- - .
jor new industries and thousands of
jobs,”” said Howard A. Schneider- . -

- man, Monsanto Co. senior vice pre- .

" seident-for research-and-devélop-
ment, in an address ot the UNC -

-campus Wednesday night.

"America could face drastic set- -
“backs in biotechnology without joint
-research, hetold a Venable Hall au- -

dience.

- By the turn of the century Amer- -
ica could discover cures for several
diseases and even succesfully con- .
trol and prevent degenerative bram- i

diseases, Schneiderman said.

Scientists also could discover how -

to genetmally engirieer crops, which

would ‘increase crop yields, and™
might eliminate the need for the use
- of pesticides, he said. : '

Bit, Schnelderman sald such

breakthroughs will never, cceur .

without. the formation.of research

. partnerships between umversxt:es :
_ and private industry. .
AND SUCH JOINT efforts w11i he-

- (universities) .

FEB 16 1984
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‘;'Research Gap

(Conl:mued_ fro:_n page 1A) .

come increasingly important as
countries like-Japan form huge re-.-
search consortiums hetween major

corporations, he said.
From 1977 t6 1981, Japan held 60
percent of the patents in bioteehnol-

.-ogy compared to the United States’
:'10 percent, Schneiderman said.

Federal antitrust 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 competitive with the rest

of the world.

“The talents of America’s re-

search universities are unsurpassed

- in'the world. It could keep America
“omr the leading edge of scientific -

adventure. ‘It could benefit- Amer-
ican society in terms of useful pro-

" ducst and find ways to meet basic’
“human needs throughout the’
- world.” :

There are. risks. involved in joint
research ventures, probably. more

for the universities than for the in-

dustries, he said.

- «Ifinthe interest of short~term re- -
“wards corporations damage the
. they will kill the -

goose that laid the golden egg. I am

convinced. Americals  major cor:

porations recognize this:”’

. As an example of one: partnershlp
that has evolved-recently,
Schneiderman cited a joint research

program between Monsanto, a St -
Louis-based chemical compay that -

produces synthetic fibers, plastics
and other products, and Washington
“University’s Medical School there.
Thée agreement, which was
— eE e

- reached in 1982 and-carries a $23 5
- million price tag, has two 1mportant

'condmons Schnelderman said. The
" uni ny

digeoveries while Monsanto has the
authority to license the patents. -

“There alS01S 4 joint advisory com- |

mittee — made up of four repre- -

sentatives each from Monsanto and;

- the university — that decides what

research will be funded under the
contract, he sald .

THE CASE FOR the. Monsanto- "

Washmgton Un1vers1ty agreement
is even stronger when funding sup-
port nationwide 1s exammed

_Schneiderman said.

Industry. contrlbuted only $250

million (4 percent) of the $6.6 billion
. universities. received in’ support of

.research in 1981, he said:-The- rest-—
came from. federal -and state -
sources. The maximum. industry - .

will ever be-able to contribute to uni- -
versity research will’ be 6 percent
Schneiderman added. i

“Ag a nation, we cannot contmue

to prosper in the long-term (if we
. keep) assembling imported goods. -
and exploiting imported 1deas » he o

saxd

Schnexderman 5 v1s1t herels spon-
sored by the UNC departments of -

. biology and chemistry: In conjuc-1 .

tion with his visit, biotechnology re- .
search conducted at UNC will be :
presented in a poster session todau

from 2 to 4 p.m. in the Coker Haik -

lobby. Sc¢hneiderman will -deliver .
another lecture, “What Biotechnolo-

. - gy Has In Store For Us;” at 4 p.m.-

today in the Coker Auditorium.



