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Item: U.S. university campuses are a vast reservoir of
fundamental science. Nearly 60% (almost $5 billion this
year) of the funds the U.S. funnels into basic research of
all types winds up in academic laboratories and affiliated
research institutes. For basic research in chemistry, the
universities’ share is a more modest 30%, but still a sig-
nificant $200 million effort.

Item: Pressed by public demands for a quick fix for
such social and economic problems as pollution and en-
ergy shortages and beset by stiffening technological
competition from abroad, industrial scientists express
growing concern about U.S. industry losing its long-
vaunted innovative edge. Concern about lagging pro-
ductivity and dwindling innovation is widespread in in-
dustry.

Item: University scientists long have been accustomed
to look to the federal government as their principal
benefactor. Two thirds of all research and development
done in universities and colleges is bankrolled by federal
agencies. Nearly 80% of academic R&D in chemistry is
government supported. But budgetary constraints have
slowed the flow of federal funds at a time when rampant
inflation has sent the cost of doing research spiraling
upward. The consequence, more and more academic re-
searchers lament, will be an eventual drying up of the
reservoir of basic knowledge.

Item: In recent years, indgustry has been more generous
than the government in raising its R&D budgets. During
the 1970’s, outlays for both the chemical industry and all
U.S. industry were rising at a 10%-a-year clip—or 3% a
year if you factor out inflation. Government support, on
the other hand, has shown only a 7% annual increase—
which means it has been barely holding its own against
price increases.

Given these trends, it is no surprise that in the past few
years an increasing number of the movers and shakers of
the U.S. research community, both in industry and aca-
demia—and in government agencies, as well—have
concluded that a warmer partnership between U.S. cor-

38 CA&EN Dec. 8, 1980

Eorations and U.S. universities would have great mutual
enefits. Industry could then tap more effectively the
academic reservoir of basic scientific knowledge. And
schools of science and engineering would have a new (and
perhaps more compatible) benefactor to tap for funds.
“It’s an idea,” says Alfred E. Brown, director of scientific
affairs at Celanese, “whose time has come.”

It’s an idea, too, that has been discussed increasingly
whenever the makers of science policy have gotten to-
gether recently. Just this fall, for example, the subject was
on the agenda of the annual meetings of the National
Academy of Engineering and the Industrial Research
Institute. It was the focus of the second annual conference
on cooperative advances in chemical science and tech-
nology at Lehigh University last September. The Na-
tional Commission on Research, which disbanded at
midyear after a two-year study of key issues affecting the
health of research and-innovation in the U.S,, issued a
report last summer recommending improved cooperative
research relationships between industry and the uni-
versities. A similar analysis on university/industry co-
operation and its relationship to innovation was released
by the Center for Science & Technology Policy of New
York University in June. Such cooperation also is being
studied by the General Accounting Office.

It is clear, from all this discussion, that the idea has
many strong advocates. Equally clear, however, is the
wide disagreement about how best to forge stronger links
between academic and industrial research. The issue
obviously poses many unresolved dilemmas. Is coopera-
tive research a threat to academic freedom? How do you
overcome the inherent conflict between industry’s need
to safeguard proprietary information and professors’
desires to communicate with their academic colleagues?
Who should profit from the results? How are goals set?
Can the academic lamb really lie down safely with the
industrial lion?

On the other hand, industry/university collaboration
is not a radically new idea. Companies and the academic
community long have recognized that they have many
mutual research interests. Industry relies on the uni-
versities for the scientists and engineers who staff its
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R&D fucilities, just as the universities look to industry
to absorh a large share of their graduates, There is a
considerable flow of both ideas and people between
companies and campuses. Many industrial firms are ac-

customed to turn to the academic world as a fertile source-

of expert advice, and professors find consulting fees a
welcame extension of their regular salaries. less fre-
guently, professors spend a summer or a sabbatical year
working 1n industrial labs, while industrial scientists or
engineers teach as adjunct professors on university
faculties. Continuing education programs, short semi-
nars, cooperative study programs, and the like all have
helped in the transfer of knowledge and experience be-
tween schools and companies. Industry executives serve
on academic advisery commitiees and boards, while
university people provide similar service to industry,
Chemisiry Nobel T.aureate Melvin Calvin of the Uni-
versity of California, Berkeley, for example, has been on
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But fisancial ties, which had heen relatively stron
before and during World War 11, gradually weakene
following the war as government spending for research
{on defense, nuclear energy, and medicine, for example)
ballooned. In the mid-1950’s, federal agencies provided
about 55% of the funds spent by the universities and
colleges on research. Industrial firms accounted for about
8% of the funds. {''he balance came from state and local
governments, foundations, private voluntary health
agencies, and the like.) By the late 1960, with the 118,
space program in full bloom, the government’s share of
academic R& 1) outlays had expanded to more than 70%
of the total. Industry’s share fell to under 3%.

Now the tide is showing some signs of running the
other way, althouph not very strongly yet, to be sure, ‘This
year, according to estimates by the National Science
Foundation, the government will fund about two thirds
of all academic research and dévelopment, whereas in-
dustry’s share is up slightly to about 3.5%.

That’s still quite small, to be sure. This yvear, industry
is expected to supply only $210 million for academie
R&D, out of a total spending by the universities and
colleges of just over $6 billion. Perhaps more to the point,
however, industry spending for R&D overall has been
growing at an appreciably faster clip than government
support and actually may surpass total govermment
outlays somnetime during the next couple of vears. In fact,
during the past decade ludustry outiays for R&D have
heen growing at a rate nearly half again as fast as gov-
crnment spending. Nearly all of what industry spends,
of course, supporis ils own laboratory and pilot plant
efforts, But it's clear that at a time when federal budgets
for R&D are appearing more and more niggardly, in-
dustry looks more and more promising as a source of
funds.

But money-
not the only basis for & growing disenchantment on the
part of the academic research world with government
suppart, University scientists alse complain about in-
creasing paperwork and red tape involved with federal
grants and contracts. They may not. argue with the basic
premise that they must be accountable for the taxpayers’
money that they spend. But many are becoming in-
creasingly annoyed by the detail with which they justify
their efforts. Accounting for the time and funds they plow

- into their projects seems an increasingly onerous and
unproductive task. Academic researchers also are in-
creasingly concerned about the reluctance, during a pe-
riod of high inflation rates, of government agencies to
hear all the costs for the research that they support,
especially such indivect costs ag administration, utilities,
and library services. The tendency of federal support,
when budgets are limited, to focus on short-range projects
with a quick payoff and on small projects of short dura-
tion also is a cause for aggravation.

Thus there are reasons enough for academic re-
searchers to seek new sources of support and to turn in
that search to industry.

kiore Interest from Industry

This renewed interest, moreover, i3 not a one-way
street, Industrial researchers’ worries that their com-
panies are losing their technological edge in an ever more

- competitive world has heen leading them to look with
greater interest on academic research. The universities,
after all, perform most of the fundamentsl research that
iy Lthe base for indusitial innovarion. They have come to

-or, to be more exact, the lack thereof. -ig .
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recopnize, too, thatsuch research often can be undertaken
most effectively in g (m-']pus setting and that to duplicate
the fucilities and staffs avadlable In acedennia at industrial
laboratories would be both wasteful and unproductive,
They realize, too, that healthy universities are essential,
as sources of trained personnel and basic research, to
their own well-being, and that industry could promote
this health by better collaboration. And they are aware,
also, that the investment they would have to make
probably would not be all thal great in the overall scheme
of corporate finance.

There are, of course, several obstacles that have in the
past limited the extent of industry/university ties,
especially during the past couple of decades. Parhaps
foremost among these 1s the emphasis that industry has
placed, in recent years, on short-term R&D goals with
clearly attainable payoffs. Disillusioned with the results
of unstructured, free-wheeling research once much in
vogue, they lost interest in fundamenial work. Funds for
such research dried up as a result,

Another troubling issue sterns from the distinet dif-
ferences in the research environment between industry

and academic lahs, University scientisis are jealous of |

their academic freedorn, They want to work on projects
of their choice and to publish their results freely. In the
competitive, profit-motivated world of industry, the re-
sults of R&ID typically are proprietary secrets of consid-
erable cominercial value; public disclosure is anathema.
Patent rights are another contentious issue, The years of
campus unrest in the late 1960°s and carly 1970%s also
weakened industry/academic ties, especially when
companies producing defense-related or envitonmentally
suspect products were involved.

What is new at present, however, is that the obstacles
to industry/university collaboration on research seem to
be increasingly outweighed by the perceived advantages.
Industrial researchers and their academic counterparts
are comning to recognize that although their objectives and
working conditions may not be identical, they really do
have much in common and can work together effec-
tively. :

Cases in point:

+ [xxon's agreement with Massachusetts Institute of

Technology, signed lasi spring, to fund research on,

combustion over a period of 10 years.

» Monsanto’s even more ambitious joint effort with
the school of medicine at Harvard for research on mo-
lecular biology, The 12-year agreement, initiated in late
1974, calls for Monsanto to provide up to $23 miltlion to
equip a laboratory at Harvard and support research on
the biochemistry of malignant tumors over a 12-year

period.
» Current efforts in the chemical industry to establish

a Chemical Research Council. Membership would be
drawn from both the chemical industry and the univer-
sities Lo forpge stronger research relationships between
industry and academia and provide a conduit by which
industry could funnel increased funding for research to
university chemistry and chemical engineering depart-
ments.

Encouragement from federal agencles

These and ofther direct university/industry Lies are -

heing encouraged by government agencies, notably the
National Science Foundation. The two key effurts at NSF
are its industry/university cooperalive research program
and s university/industry cooperative research centers
experiment, The fivst provides grants in partial support,
of individual research projects m\cﬂ\ ing the collaboration
of hoth academic and industrial researchers. The second
Eelps establish and temporanly support research centers
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involving the participation of both universities and in-
dustrial firms.

The cooperative research center program got under
way about seven years ago with NSF funding centers
(which then were essentially experimental in eoncept) at
North Carolina State University for research on tech-
nology for producing furniture, at MIT on processing
polymers, and at Mitre Corp. on technology for New
Enpland’s electric utilities industry. In the last program,
Mitre served as a link between the industry and univer-
sity researchers: The plan was that support would shift
from NSF to the industrial participants over a period of
five or 50 years, on the premise that by that time the
program would be self-supporting from industry
funds.

Neither the furniture institute nor the Mitre center
proved successful. The furniture institute never attracted
the strong industry support that had been hoped for.
Funds from furpiture makers dried up during the reces-
ston in the industry in 1875 and 1976. Adequate, sus-
tained leadership never was attained. The institute, too,
may have been oriented too much toward a broad in-
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. biology, has dong extensive reséarch in"'
_moiecular geneﬂcs and bIochemistQ.r C
With a Japanese collaborator, he re-
cenily devised methods for’ producnng._\"
interferon in bacteria, Those methods ~
have commercial polential. Bt so'de © .
the methods of several other résearch  those, exampies were [ntendsd to be,
" ey have helpedto spread confusion as

piugged directly into commercial en-"_';_' tojuslwho at Hanfard was tobefnciuded

such as __Cal_ifornia—bas&d_:_,
Genenlech and Biogen in Switzerland,
that are actively trymg to realize lhal'

42

Ploregrd elin e, roe et LT
v

Harvard University's recent, somawhat
unusua! flintation with venlure capiiall
trying 1o set up ancther new molscular
blology-based commerclal entarpiiza
has more or less snded. But In the af-
termath, ths affalr may provide some
insight Inte and help 1o define the

boundaries batween the academsc and .

industrial commiunities,

A good deal of confuslon has szrIed',

about the public side of Harvard’s

gene-splicing business plans, How much

that confusion coniribuled o the wide-

spread outcry against the plan is iIm-

pessible to measure. Nonetheless,

outery, not only from a large contingent” -
of Harvard faculty members but fromtha

wider academic community across the
U.8., forced Harvard president Derek C.
Bok to drop plans for the university’s

direct participation in a new enterprise. -
Just what was all the hullabaloo about? - .
Harvard has been involved sinca -
1975 in an ""actlve technology ftansfer’
according fo unlversity gen- -

program,”
eral counsel Daniel Steiner. Out of that

program, which has refied primarily on ..
establishing patent licensing arrangs- "
ments, grew a plan to get on the mo- :
' :'_consmts of stalements In a memoran

dum’ prepared by Stemer. partof whlch'.-
" was excerpted in'the New York Timeas”
Ptashne, a professor in Harvard’s de- -7 Tnitial account of the plan. in that' mem—
""._‘o'andurn 8t

lecular biology bandwagon.

"We starled discussions with N'ark
Ptashne last spring,” Steiner SRYS. "

partment of blochemistry’ and rnotecu

groups, including groups that are

terprises,

potential.

The discussions wrth Ptashne were:
“initiated by Harvard,” Steiner says. And-
it was "Harvard's ldea to initiate and

form a company.” Such a company

presumably could have quickly entered

the arena 10 compste with the growing

number of other enterprises—including
perhaps a dozen small independent -
vantures In North America and Europe, |

as well as teams in many of the large
" prove highly lucrative. Said Kennedy,

Slanford has an obligation to make .
~ . certain that a proprietary atmosphere

- “does not come 1o inhiblt fres sclentific
“ inguiry.” His sentiments were echosd
‘widely In newspaper editorlals HCTOSS .

pharmaceutical and chemical corpora-
tlons—now seeking to caplitalize on ™

recombinant DNA technologles, - -

Harvard’s plan to form a new com- .
pany naturally required a source of in- -
vestment capital. “Harvard spoke with ~: -

putside venture capitalists to supply

capital and expertise to start,” Steiner ~
- says. But Harvard's plan differs from

those of others in that the unlvarsity was
ta ba a shareholder in ths enlerprise,
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“yolvement of Harvard fagully and the

" 'in any actual pl&n

" ensuing barrage of c:mclsm ‘For éx-
© ample, Stenford Unwersity president
Donald Kennedy was quick to eriticize .'
Harvard’s seeming plans and to distin- -
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zithough withsul furnishing any of the
indtial caphial. Mor was the unlversity to
furnish spece or iis name to the com-
pany’s oporations,

Some detalls of the plan have been

- publicized in garbled form. But Harvard's
- Ptashne and Stelner Inslst that the role

proposed for Harvard was fo have been

" strictly timfted. "There was fo have baen
_no general involvement of other Harvard
" resources,” Ptashne says. The new

company was {0 have been "just lika
‘any other company. The only thing dif-
terent is that Harvard would have owned

- 10% of the equity.” o oo
Harvard's share of ihe equlty and

some arrangemsnts for royalties on

‘evenfual sales and revenues wera of-
fered In exchange for “'patents in'my -
" lab—only my lab,” Ptashne says. This

delall of the Harvard plan has tecelved

‘confusing treatment In the press, per- .
" volvement, leaving a very fine Iins be-.

tween what mlghi be and whal m:ght O

haps bacatise of the way It was pre—

X 'senIPd to the press. - :
.7 Two things don't appear to fuz 10- -
gether Ong’ s - Steiner's stateiment,”
.- backirg Plashnie’s, that the Harvard plan .
' “did not call for broad-scale involvement .

of the faculty in’ general.” Ths' otha

giner raises several i isses
.__c:oncermng tha ‘mixing of BCd.dGmiG and

pctenhal probiems that might arise I

" This’ mtsmdﬂrstandtng, i thatis what
it is, has figured Impertantly in the

gmsh them from Stanford’s involvement -
in recombinam DNA-based research as
a means for making monsy. Stanford

~ and alsa tha University of California have
" applied for patents covering some of the
fundamentals of gene-splicing technol-

‘ogy. f granted, thase patenls could

the country. . :

“li's p0551b1e thatl If iha urﬁversﬁy is
a partial owner that some of the prob-
loms of the university and industry could
be betier handisd,” Stainer says. Thus

Lsuch a situetion. Howaver hypo;hetrcal :

tha Harvard adrministrzation enteriained
tha idea that "with a foot in bath camps”
the unlvarsity might overcome some of
the traditional problems that have
plagued would-be cooperative members
of the private and educational seclors.
This Idea “'alse created a host of prob-
lems,” Steiner admils. "We have no
good answers 1o a%[ the guestions that
have been raised.”

Harvard’s efficiat position Is “'not to
go ahead” now with the proposed ven-
ture. But that decision was predicated on
what Stefner calls a “serious expression

- of concern from faculty at Harvard and

“outside™ the unlversity. "“We're not

" passing judgment on the formation of a
" company—only on Harvard's partici-

pation as a shareholder,’” he says, And -

that [eaves the door open for Ptashne, or
" for anyode else, to put together just such
‘a tompany without Harvard's direct in-

have been.”

‘80 much adverse pUblicﬂy‘? It probably
would not have gotlen st mich attention

i Mwe were talkmg 2bout a new way to
make' macarom,’ ' Steiner says. Bulre-
“combinant DNA technology Is hot, and
nsafly every move In the feld is being
“watched c!oseTy and often contenhousry '
- Steingr Insists that,” for Marvard, “the -
Ul Is Just nght . End 50 he rationali- .
. z83 Harvard s close brush with starimg
8 busmess as’a valuable apen cﬁs-

{:vss}fm

&Sﬂarchersm—and of course thousands

"of others—hava patent agreaments of
‘ong sort or another with thelr universi- -
'heé Do these agreements represent
© some oornpromtse an academic frea-

doms? D
If they do, they re oertamfy widely
aocepted and well-established com-

Might the’ ouricome for Haruard have
cen different had the Issue not drawn

%{Ward's Waitﬂr Cilbﬁri is one of the N
fomders of Biogen. Herbest Boyer of the .
Umversny ‘of Ca!nfom;a San Francisco,
“Is a fourder of Gsnéntech. Both of these

promises. Ptashne argues that the dif- -

farence between the eslablished routes
for & university's participating in com-~
mercialization vantures and Harvard's

P recently scuttled plans “is really a
- matter of degres, not principle,

"Maybe ! was a bad idea,” he says.
“it raised co many hostilities." In ralsing
hostilities, tha incident has done litlia so
far in answering the question of when
academlc integrity actually risks being
compromlised, And it seems as many

people these days are wringing thelr

hands about the fallure to make such
arrangemants as they arg at the suc-
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dustry, with many diverse technalopical probilems: o
neVEr was abk to focus its work on a sing lc voulierent
technology.

In the New England Energy Development Systems
Center, Mitre was to bridge the gap between research
conducted at about a dozen universities, most of them in
New England, and the needs for new lechuology by
electric utilities also in New England. But the technology
brokerage concept never really was pulled off. The util-
ities’ interest in the technology being offered them was
low. Lack of adequate funding from industry, again, was
a problem.

The MIT polymer center, on the other hand, in the
opinion of most observers has been an unqualified success
and is now self-supporting. The center was formed in
1973 with mechanical engineering professor Nam Suh as
director, Of $150,000 in initial funding, nearly two thirds
came from NSF and the balance from three industrial
sponsors. Its objective was Lo provide long-range basic
and applied research needs for plastics processors, while
at the same time offering research opportunities and fi-
nancial support for MIT students and faculty, NSF
funding expanded moderately during the first three years
of operation, then dropped sharply for the next two years,
slopping entirely after 1978. All in all, NSF provided
$469,000 to the project.

Meanwhile, industrial participant.s increased steadily
to a present total of 12, which Suh believes is about the
maximum that the program can accommodate effec-
tively. The participants cul across a broad range of in-
dustries that process and fabricate plastics, ranging in
size from such giants as General Motors, Fastman Kodak,
and Xerox {o such relatively small businesses as Rogers
Corp., Instrumentation Labs, and Lord Corp.

The center has worked on projects dealing with such
malters as impact forming, injection molding, mixing and
pumping polymers, glass reinforcement, and laminating

and stamping processes. About 15 projects are under
study, largely by praduate students, at any time. They are
selected by the MIT faculty, although an advisory com-
mittee of representatives from the industrial participants
provides suggestions, Strong interaction hetween the
industry and MIT pezople-through periodic review
meetings—is an important factor in the program’s suc-
cess. The fact that the MIT polymer center has been in
the education mainstream at MIT, with strong partiei-
pation by both faculiy and students in its operation, is
another factor that probably has made it more of a suc-
cess than either the furniture or the Mitre centers, neither
of which ever had very much campus visibility.

As Robert M. Colton, who heads NSF's university-
industry cooperative research centers program, puts it,
“Leadership 1s the most important factor in success. You
need a universily person, preferably well-respected,
mature, with industrial experience, and academic tenure,
to take charge. But the university itself also must really
want the institute, as well, and be willing 1o commit space
and some money and to reward the professors who are
involved. There must be no deubt about the academic
guality of the research. Finally, of course, it is necessary
to have industrial firms who are likewise committed —
willing to provide funds, maybe $50,000 to $100,000 each
per year, for a sustained period.”

Success at MIT has led NSF to try to duplicate its
program at other universities, It now is backing eight
other centers with funding ranging from $200,000 to
400,000 each. One of these, at the University of Massa-
chusetts, also 1s involved with research on polymers; it has
13 industrial affiliates, each of whom contributes $20,000
a year, and gets about $250,000 from NSF. Colton be-
heves it is about half-way Lo the point where it can sup-
port el without NSF funding. Others are at Rensselaer

Polvtechnie, Kent State, Case Western Reserve, the
Uiversity of Kansas, Ghio Slate, Worcester Polytechnie,
and Catholic University. All of these are expected to be-

come exsentially sell-supporting {requiring federal funds
for less than 25% of their total ?)udgct, within five years
of organization. Colton thinks that for at least some of the
centers continuing NSF involvement—to help support
graduate students, buy equipment, and take care of some
overhead—may be needed on a limited scale. Total NSF
spending for such centers this year will be $4 million to
$5 million, part of which will go to support a somewhat
parallel group (six at present) of university-bhased inno-
vation centers, which concentrate on the needs of small
new businesses, The innovation centers are set up to do
research on entrepreneurship, provide training in man-
aging ymall firms, and assist fledgling businesses.

NSF backs collaboration In research

NSF's industry/university cooperative (IUC) research
program is a more recent experiment, set up three years
ago to encourage, by means of grants, more effective co-
operation and eommunication between scientists in in-
dustry and those in universities. The program started
with eight projects in 1978 that were funded for a total
of about $1 million. In the {iscal year ended last Sep-
tember, 74 cooperative projects received more than }6
millien in NSF funds. During the current year, the IUC
program hopes to back more than 100 projects, for a total
outlay of $15 million to $16 million, according to Fred-
erick Betz, who heads the program.

Not al} this money comes from the TUC budget itself,
The prime consideration for NSF support is that the
cooperalive research projects deal with first-rate scien-
tific problems. Hence the grants are made jointly by [UC
and whichever NSF division is responsible for the area
of science or engineering involved. For example, a pro-
posal dealing with a project in chemistry would have to
pass muster with NSF's chemistry division—by going
through the usual NSF peer review system. —before it
could win approval. Then support would come from both
the chemistry division and the TUC program. Typically,
about two thirds of the grant is providef’ny IUC. Grants
are usually roughly $100,000 a year for a two- to three-
year period.

Propesals are judged not only on the basis of scientific
quality, hewever, but also on the likelihood of effective
collaboration between university and industry re-
searchers. NSF funds are to cover the university’s share
of the project’s cost; companies must ante up between
10% (for small businesses) to 100% of their share. In ad-
dition, companies must be actively involved in the re-
search, so that there will be direct and equal collaboration
between the university and the industrial scientists. In
some cases, one award actually will cover two parallel
projects, one run in a university lab and the other in the
company’s facilities. Proposals must be submitied by
both participants. NSF also requires that results be
published guickly in a scientific journal.

So far, the IUC program has generated more interest
from the universities than from industry, Aerospace firms
were generally the first to be attracted, but Betz claims
that more and more chemical companies are getling in-
volved. About 27% of the 74 fiscal 1980 awards were for
research in materials science, inctuding polymers. How-

~ ever, 16% were for chemical engineering projects and 3%

were in chemistry, Perhaps the most successful project
so far, though, involves work on new catalysts for a re-
versible oxygen electrode, a project invelving Stanford
1Iniversity, California Institute of Technology, and
Hereales, Other chemiceal projects include a joint inves-
figation of intracavity laser spectroscopy by Illinols Tech
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and Bell Laboratories, and work on computer identifi-
cation of mass spectra at Cornell and Hewlett-Packard.
Typical chemical engineering projeets include studies of
membrane reactors done jointly at the University of
Pennsylvania and General Electric, and an examinalion
of hydrosulfurization catalysts being carried out hy
Cornell and Atlantic Richfield.

Two other government-funded programs that are likely

to stimulate cooperation between indusirial and aca-
demic research groups are still on the drawing hoards.
The Department of Commerce has plans to back the es-
tablishment of several cooperative generic technology
centers in collaboration with other federal agencies, in-
dustrial firms, local government bodies, and other in-
terested parties. These centers are to be designed to do
research on technologies that cut across several scientific
disciplines and would be valuable 1o a range of indus-
tries.

Commerce, which hopes to be able to spend about 5
million on the program during the current fiscal year, is
studying proposals to set up centers to deal with such
areas as computer-integrated processing techniques,
welding and jeining, powder metals processing, and
friction and lubrication. The first center to be autho-
rized-—just. Iast month - is to be established in Detroit
to work on new computer-integrated techniques for
forming metals, with initial funding of $1 million from
the Commerce program. The plan is that Commerce will
supply most of the seed money to get such centers starled,
then reduce its involvement gradually so that it would be
supplying only ahout 20% of the funds afler five years,
with industry picking up the balance. What the role of the
universities will be in this program is still uncertain, but
according to Frederick 1. Haynes, who heads the program
under assistant secretary for science and technology
Jordan J. Baruch, the centers will be encouraged to work
closely with academic researchers.

Cooperation lor aulomelive research
The Cooperative Automotive Resecarch Program

{which carries the rather unfortunate acronym CARP)
will funnel money from the U.S. automobile manufac-

turers and the Department of Transportation into basic -

research on automotive lechnology needed for the 1990%,
tinlike the generic technology center program, the aim
i not to et up new research facilities bui (o supparnt basic
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new work in esisting Jabs, in industry, government, and
the universities. The proposal calls for a federal invest-
ment of 512 million to get the program going in [iscal
1981, with funding rising to a total of $100 million in five
years or so, split equally between the government and the
auto industry. Most of the federal funds and part of the
industry money will support university research.

These governiment efforts fo encourage industry-aca-
demic cooperation have met with mixed reception from
their intended beneficiaries. The generic technology
center prograin, for ope, has so far drawn scant interest
from chemical firms, perhaps because they already are
relatively sophisticated in their approach to R&D. It and
CARP have heen criticized for being too big and cum-
bersome, involving more participantis than ean work to-
gether effectively. Some crities, too, contend that these
bhig-scale endeavors will be unresponsive {6 industry’s real
needs and difficult to close down if they are unsuccessful,
On the other hand, the size of the generic centers may
make them difficult to sustain by industry sponsors alone
for the extended period necessary to generate economi-
cally useful results from basic research.

As BEdward K. David Jr., president of Exxon Research,
has noted: “T’here may he a few cases where federally
inspired generic research could be productive. But these
instances will be overwhelmed by the number of failures,
The minimum requirement for generic research to be
successful is that it have enthusiastic industrial in-
volvement, fine leadership and management, and excel-
lent research people. Such a conjunction will be rare,
CARP and other massive proposals do not recognize
these requirements.”

The auto makers, too, have not been overwhelmingly
enthusiastic about CARP, although all of them have now
agreed to participate. General Motors, in particular, has
indicated concern about the antitrust implications of the
program, although both the Justice Department and the
Federal Trade Commission have given it Lheir bless-
ing--as long as 1t restricts its work to “basic” research.

In any event, the fate of both the generic research
centers and CARP now hinges on the policies the new
Republican Administiration evolves regarding science and
technology when it takes office next month.

Fxven the more modest NSF programs have their orit-
ics. Some sclentists see them as merely inserting an un-
needed and costly laver of hureaucracy bhelween the
schiools and the companies, and encumbering cooperative
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rescetoh prodects with wasteful red tape and review
procedures, To which Colton responds, I industry-
university cooperation had been taking place without
government infervention, fine, Muyhe in 10 years, it will.
But it wasn't happening very often hefore we launched
our program; in fact, it’s only beginning to happen
now.”’

Exxon funds research on combustion

That it i3, indeed, beginning to happen on alarger and
broader scale is certainly cvicﬁ:nt. Exxon’s recent agree-
ruent with MIT for combustion research, for exainple,
meets the criteria many observers say are necessary for
successful industry-university collaboration: direct
people to-people relations and extended support. As Alan
Schriesheim, general manager of engineering technology
for Exxon Research & Enginecring, puts it, “Just sending
money, without people, doesn’t work very well.” Adds
Peter J. Lucchest, Exxon Research’s vice president for
corporate research, “We are primarily interested in the
researchers who make up academie centers of excellence,
rather than the institutions as such. Our focus is on
people, because the whole thing depends on whether you
can {ind a true partnership with some academic group
which wants to work with your group.”

Exxen will provide MIT a total of $7 million to $8
million over a period of 10 years fo study such problems
as the burning of coal and coal liguids, shale oil, and
heavy crude oil, The chiect is 1o develop more efficient
fuels. Kxxon selects specific projects from a list of pro-
posals generated by the university, and the professors
involved will devote at least half their time to these
projects. However, MIT can use 20% of the funds avail-
able at its discretion for other combustion studies.

MIT will be able to patent results of the work, with
Exxon getting a nonexclusive, royalty-free license to use
the patents. Exxon and MIT will share any license fees
from other users.

This arrangement is similar to Monsanto’s 12-year
collaborative research project with Harvard, which now
is at. the half-way mark, Monsanto supplies both money
and technology to support Harvard’s fundamental re-
search on the biology and biochemistry of organ devel-
opment. For exanple, it provides services and large-scale
quantities of experimental materials from its research,
analytical, and pilot plant programs that Harvard would
be unable to produce or buy on its own. Monsanto re-
searchers also work in paralle] in their own labs in St.
Louis with the Harvard scientists, and 1deas and infor-
mation are exchanged freely, Thus, Monsanto has a
window on the current world of biological and medical
research, as well as help in building its own research
capabilities in areas where it had not been active ear-
lier.
Harvard researchers, in turn, can carry out their work
as they see fit and are free to publish their findings. So
far, about 100 publications have come out of the program.
They also can patent results of the work they do, with
Monsanto having an exclusive right for a limited period
to commercialize useful products growing out of the re-
search. One unusual aspect of the agreement is an advi-
sory board, whose members have no formal connections
with either Harvard or Monsanto, set up to ensure that
public inferests be served,

Work to date has centered on the mechanism and
structural/functional relationships of macromolecules
such as proteins which serve as catalysts in hormonal and
similar functions in the body, The program continued
work previously under way at Harvard on the prolifera-
tion of blood vesgels, including a study of tumor angio-
genesis factor. This substance is thought to be produced
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huild the new networks of blood vessels needed to cap-
port tumor growth.

In addition Lo one-on-one arrangements such as these,
a number of programs have sprung up in recent years by
which several companies jointly support university re-
search.

One that has attracted a wide participation from
chemical companies is the Center for Catalytic Science
& Technology at the University of Delaware. "The center
evolved outl of Delaware’s chemical engineering depart-
ment when Prof. James R. Katzer was seeking money to
buy large equipment for catalysis research and talked
with some local chemical compunies. It started in the
spring of 1977, with nine industrial sponsors and some
funds from NSF for equipment, ta do long-range fun-
damental research in catalysis problems of interest to
industry.

The center now has 20 sponsors, maost of them either
chemical or petroleum companies, each of whom provides
$25,000 a year. In return, they have access to all the re-
search done at the center {excepl for some proprietary
work). A strong interaction between the center and its
sponsors is the key to its success, according to Katzer.
Company people can spend sabbatical periods ranging
from three months up to a year working al the center, as
well as altend an annual research review conference. Each
cornpany has one representative on the center’s advisory
hoard, which can offer suggestions regarding research
projects or criticize them. The beard has no veto power
over the work, however; the final decision on what work
to do rests with the center’s staff. Typical projects include
catalylic hydroprocessing of coal hiquids, development
of polymer- and inetal-supported catalysts, and spec-
Lrozcopie studies of the catalylic process in situ, Delaware
owns many patenis stemming from such work, which are
made availahle to any of the industrial affiliates.

The major problem the center has run into, aceording
to W. F. Howard Jr., its assistant director, lies in inter-
acting with 20 different partners. “It’s a heavy drain on
our lime to respond to so many pecple,” he notes.
Tharefore, the center is nol now actively recruiting new
affiliates, although il never so far has turned anyone
down,

Although the center is an outgrowth of Delaware’s
chemical engineering department, it is interested in
geiling the university’s chemistry department mare in-
volved with its work, which basically is applied chemistry,
Most of its 18 postdecioral staff members have chemistry
degrees. And it is funding some research by the chemistry

faculty.
A new source of industry funds

Several research executives in the chemical industry
have become convinced that if it is to foster the basic
research it needs, something more is needed than such
direct company-school arrangements as Monsanta’s
agreement with Harvard or Delaware’s cooperative pro-
gram in catalysis. One proposal that has excited many of
them calls for the esmﬁjiishment of an industrywide ar-
ganization that would promote academic-industry co-
operation and provide a new source of money for uni-
versity research.

The propoesal was initially broached in October 1979
by M. K. (Mae) Pruitt, then vice president for research
and development at Dow Chemical (and now retired). At

.a scientific conference sponsored by Dow that brought

together in Midland, Mich,, a large number of university
professors and industrial research officials, Pruitt sug-
gasted that an institute formed to collect industry funds
and dole them ouf to the universities was “something that
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‘ought to be toched at” Prottt argued that such an orga-

nization "would provide s more stable lope -range funding
mechanism™ and “boild closer cooperation between the
chemical industry and academic rezearch.”

At the end of the Midland conference, it was decided
to hold a second conference a year later, and a task force
was formed to follow up on Pruitt’s suggestion, The sec-
ond conference was held last September in Bethlehem,
Pa., with Air Products & Chemicals and Lehigh Univer-
sity serving as cohosts. It atiracted attendees from more
than 80 universities and about 40 companies, as well as
several government research officials,

They learned of a rather detailed plan put together by
the task force to form a Chemical Research Council
{CRC). Its key objective would be "to provide colleges and
universities with new, significant, and continuing sources
of funding for basic research of potential value to the
chemieal industry.” Other goals: *to promote mutual
understanding and cooperation between academe and the
chemical industry,” to imnprove “the national climate for
creativity and innevation,” and to “promote the educa-
iion of highly qualified science and engineering profes-
sionals.”

Primarily, CRC would serve as a new forum for in-
dustry-university collaboration. As Pruitt puts i1, “Much
talk has gone on for the past couple of years about, the
need for a cooperative effort between industry and uni-
versities, but there has been no vehicle or mechanism for
bringing this about.” He adds, “Industry must provide
more funds to the universities. And the universities must
show more interest in the problems and basic needs of the
chemical industry. As we move along this cooperative
path together, funding has to be an essential part of our
program.” .

Members of CRC would be both academic institutions
and companies “engaged in research of polential interest
to the chemiea! industry.” They will be represented by
deans of science or engineering schools and heads of
science or engineering departrnents in the case of uni-
versities and by vice presidents or directors of research
in the case of companies. Each member institution will
have one voling representiative and as many as three al-
ternates who also can attend the council’s functions. For
universities, dues will be $1000 a year for the voting
representative and $500 for alternate representatives;
cornpanies will pay $5000 a year for their voting repre-
sentative and $2500 a year for any alternate. The counci
would study such issues as new ways to stimulate uni-
versity research, manpower supply and demand prob-
lems, government policies regarding research, and the
conflict between schools and companies regarding patent
and publication policies.

But the glue or catalyst that many of CRC’s advocates
think will really make it viable is a second proposed or-
ganization, a Chemical Industry Rescarch Fund, to be set
up within CRC. Industry members would be asked to
contribute to the fund, which would be vsed to support
basic research in universities. The goal is to make an
amhitious $10 million a year available within three years
after the fund is established. Just how this money is to
be collected and distributed is still being thrashed out.
One suggestion is thal companies contribule to it at a rate
of 0.015% of their annual chemical sales, with a minimum
of $100,000 and a Oirm comimitment for no less than three
vears. A board of trusteas, two thirds of whose members
would be selected from companies that contribute to the
fund and one third from academic members of CRC,
would oversee the fund. {The governing board of CRC
itself will be made up equally of industry and university
representatives.) Grants from ithe fund would he made
either to individuals— - at the rate of up o $30,000 for a
period of three 1o five years.—or to several invesligators

in amounts ranging as high as $200,000. It alse has been
suggested that money be made available to facilitate
persannel exchange and cooperative programs or for
improving laboratory facilities.

Reaction to the CRC proposal generally was favorable
at the Bethlehem conference, especially from university
people in attendance. Many of them did urge, however,
that the fund find some means of distributing its money
in ways different from that used by such established
sources a3 NSF or the Petroleurn Research Fund. Several
think that grants should be more people-oriented—that
is, made to exceptional individuals, especially young
professors, for use at their discretion rather than for
specific projects subject to peer review. Other academics
expressed the need for assurance that money channeled

through the fund be in additien to rather than as a sub-.

stitute for support already available.

Whether CRC can be sold to the top executives and
directors of chernical companies is vet to be determined,
Many companies are likely to insist they need more
control over the way their basic research dollars are spent
than CRC provides and prefer one-on-one relations with
academic recipients. There also are questions about
whether a new permanent organization really is needed
to support basic science.

But there is no question that CRC has a lot of enthu-
siastic supporters at high places in both the academic and
industrial worlds, They see it as an effective new way not
only to couple industry funds to university labs but to
enhance the flow of information and understanding as
well. A founding committee was selected at the Bethle-
hem conference to hammer out a final charter for the
organization. Tts 12 members, split evenly belween in-
dusiry and academic officials, have met twice since then,
set up a number of subcommittees to handle various or-
ganizational details, and selected a counsel to help them
iron out legal aspects. They hope to have some concrete
plans in place when a third conference on the matter
meets next September at Rochester, N.Y_, with Fastman
Kodak and the University of Rochester as hosts.

These plans may differ considerably from what was
proposed at the Bethlehem conference. The research
fund concept, in particular, may be much modified,
perhaps Lo something less ambitious or less centralized.
Companies may be more receptive to CRC, some ab-

#aterials, chemlcal enginsering get big
share of NSF fundsa for co-op resaarch

ST

Matorlals
regearch

" machanlestN

 snglneering

P 1%

E i3 Chemistey = Electrlcal, compader, .
| L © end eyetems exglnosrig

; TR | ¢ T

? " Total fuhdinﬁ for Industry/univars!b‘ cooperative '
. research program, flacal 1639 — £5.2 mililon

" ‘Bewve: Nettons! Sctence Foundaion J

Dec. 8, 1980 CELN 49

e



£l
7
X
i

|

A AL T e Sty vy

iy

'y

e & - - .
Pruitt: academic researchers can gel involved with industry
without losing thelr academic freedom

servers think, if ifs role is more that of a broker that would
bring its industry and academic clients together Lo discuss
needs and problems of mutual concern, thereby encour-
aging the flow of research support from companies to
campus without necessarily acting as a direct conduit for
that support. Despite the continuing debate about how
it is to be implemented, however, chances seem good that
at least a paper CRC may be in place by next year.

One thing does ring clear in current efforts to form
CRC: There is little if any mandate for government to
have a direct role in its functions. In fact, a definite con-
8ETISUS seems apparent among bath universily researchers
and industry people that new procedures for hacking
academic research—ones that would ease its present
dependence on federal largesse—now are highly desir-
able. Although NSF's indusiry/universily cooperative
programs generally win praise, dissatisfaction with the
federal role in supporting R&D, with its emphasis on
project funding on & peer review basis, appears to be
widespread. When it comes to innovation and practical
application, many see little fallout from federally funded
projects except when {as is the case with defense or space
prlograms} the government has some real use for the re-
sults.

Many industry executives have been arguing, in fact,
that the most effective step the federal government could
take now o stimulate university research is to enact tax
incentives that would encourage industry to funnel more
dollars to the campus. One suggestion in particular, the
proposed Research Revitalization Act (H.R. §632), has
garnered broad industrial approval. Under it, companies
would win a tax credit of 256% on money they put into a
reserve to fund university research. In effect, the credit
would cul the cost of industry’s support of such research
in half. The bill to do this was introduced by Rep. Charles
A. Vanik (D.-Ohio) this year, gained considerable backing
from other members of Congress, but made little prog-
ress. Vanik ig retiring from the House at the end of the
current session, but similar legislation 1s likely to be in-
troduced again next year,

It is still far oo early to judge whether all the sctivity
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on the industry-academic interface really portends a
significant change for either private companies or the
universities. Misunderstanding still runs deep on both
sides. And just a lack of recognized mutual interests has
deterred communication. For industry, the bottom line
is profits; for the universities it is the number and quality
of its graduates and the productivity of its research. In
industry, attaining a competitive edge depends on moving
swiftly and keeping competitors in the dark; in the uni-
versities, time is not of the essence but freedom to ex-
change information is. The reputation of a professor
depends not just on what he or she knows but on the op-
portunities for letting colleagues know that he or she
knows it. The inherent tension between industry’s sin-
gle-minded pursuit of income and the universities’ pen-
chant for diversity and redundancy, between the essential
openness of the academic comrmunity and the essential
need of cumpanies Lo protect their proprietary knowledge
wiil not be eased readily.

Overall mistrust, too, still is widespread. It is worth
noting that much of the concrete cooperation that has
taken place during the past few years has involved engi-
neering schools, which traditionally have been a few steps
closer Lo industry, more so than science deparlments.
Writing in The Nation last Sept. 20, David F. Noble, who
teaches the history of technology at MIT, and Nancy E,
Pfund, research associate at Stanford medical school,
warn of businessmen’s attempts to co-opt university-
based experts in order to bestow ideological sanction and
scientific legitimacy upon industry’s campaign against
government interference. Academic freedom now is up
for sale, they fear. “With industrial support,” they write,
“the primary consideration guiding university funding
is not social need but rather the profit needs of the firm
itself. Moreover, the firm, in purchasing access to the
university's resources, is blocking access to others and has
no obligation to share that access. . . . And the industry
is getting far more than it is paying for: J1 is getting the
cumulative social investment- —one that took decades and
sometimes centuries to create—-in return for little more
than operaling expenses.” Monsanto’s agreement with
Harvard, they argue, for example, “has in essence
transformed a part of a public-sector social resource into
a private-sector preserve, with little public scrutiny or
accountability over its use.”

That industry overtures are only self-serving, that
companies want access to the campus at enly a minimum
of cost and offer little in return is a common professorial
reaction. “We don’t mind companies coming to visit, but
somebody better count the silver before they leave,” says
one academician,

Nevertheless, there is no ignoring the groundswell of
recognition thal companies and the acaderic world have
much to gain from mutual endeavors. “I believe academic
researchers ean get involved with industry without Josing
their academic freedom,” says Mac Pruitt. Adds Cela-
nese’s Al Brown, “There isan’t a university I could visit
where I wouldn't learn something of value.,” What has
heen happening recently to bind industrial and academic
research more strongly together is still largely in the na-
fure of experiments. The experiments so far have yielded
little in definite results. But they are being widely dis-
cussed. And that in itself is no bad thing as a step toward
casing a long-standing estrangement. |

Reprints of this CREN special report will be available at $3.00
par copy. For 10 or rexe copies, $1.75 par copy. Send requesls
to: Special lssues Sales, American Chemical Society,
1155  16th S1., N.W , Washinglon, D C. 20036, On orders of
220 or irss, please sand check or money order with request.
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