Senibr administration officials
-will try to end a row between;

. sities over technological leaks'
= to the Soviet Union and wheth-

Geoige: A. Keyworth H,

ice of Science and Teehnolv-
..ogy Policy.. .
.. Keyworth said last Week that
" he and other key defense and
diptomatic - officials wanted to
switch the focus of the debate to
their real concern: leaks from
"industry. He said a new policy
statement “on the. president’s

search is through the current
creating a new category of “sen-
ficials, - reportedly* including:
Richard N. Perle, assistant
secretary for international se-
DeLauer, undersecretary for
approved the policy.

~ an area of major ieakage, Key-
worth said.- Of far moré con-

I and technology “leaks overseas
| - through U.S, companies,”

had spontaneously. expressed:
search. “I would be: extremely

surprised if the academic re-
search environment -is in any

o | way constrained” in the future

- Keyworth said..

"~ A key point in the debate«
- over basic. research came with
“the completion of a study by the
‘National Academy of Sci-
e's, now called the “Corson
" after the study commit-
ee s chairman, Dale R. Corson,
former president of Cornell ‘Uni-
-versity. That report recom-
mended that_little or no action.
i be taken to constrain scientific
. - information, but instead that the
United States stay ahead in the
technology race.

Keyworth said it would be a
good idea now to convene a sim-
ilar panel to took at technology
leakage in industry. The nation-
al academy's governing board,
in fact, recently did just that.

Meanwhile, one key industry.
player said much work was go-
ing on behind the scenes to find:
common’ ground between Pen-
tagon officials worried about the
problem- and industry officials

' : govemment officials and: univer-
- new- secrecy. rules are:
needed to curb them; according;.
ead of the White House Of-

~ desk” states that the way to
control the leakage of basic re- ’

~ classification system, rnot by

-sitive” but unclassified materiat, .
" Defense Department of-

curity policy, and Richard D,
research and engineering, have‘

“In general, the" umversuy.
environment does not represent -

cern, he said, is Soviet spying

Keyworth said the presxdent !

his support for opennéss in re-.

_ GEORGE A KEYWORTH n
.. « backs unweranty research .

com:emed that excessive secre~-
cy will hurt U.S;: compames in:
the marketplace, ©

I SR

RECONSIDERING. . CY---
CLAMATE... . In -

- another. -
step that is- expected- to help:. -

o e A

transform ‘cyclamate: to a legal: '} -

articifical sweetener, the Food:

and -Drug: Administration- - |
has asked the National Academy. -

of Sciences to check the FDA’s.

preliminary finding that cyciav
-mate is not harmful. = - :

The sweetener was banned
more than a decade ago because
of evidence that it caused can-
cer it ariimals, - _

Since ‘then, Abbott Labora-
‘tories and an industry group

called the Calorie Control Coun--

cil have filed new information:
and test results to try to get -

" cyclamate back on the market. -

The industry petition. is still
under ‘review, but the FDA's
Committee on-Food Safety and -
Applied Nutrition has reviewed
the scientific studies and found .
ne reason why the cyclamate: -
ban. should continue, according
to FDA spokesman Jim Green,

The academy will hold a pub-
lic hearing this Tuesday.

{ts committee is supposed to .'

report to the FDA by Decem-

* ber, and its findings are: expect-
ed to play a crucial role in the :

FDA's decision. .
SN - 1& o

MEANWHILE . Amer-
ica’s premier scnence Journal
. Science Magazme which is pub-
lished by the American Asso-
ciation for thie Advancement of -

* Science, has a new editor: Dan--
iel E. Koshtand Jr., a bioches -

mist at the University of Cal-
ifornia at Berkeley. Koshland
succeeds Philip H. Abelson,
the edltor for 22 years.

-—an‘m J. Hllts
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Rule,

ByMary Hatwood Futrell, President n@a National E.ducatibn_; Associaﬁon

When Bureaucraaes

'rmng I.oscs

The bell tings.’ The class enters—25 studénts a
kaleidoscope of personalities, all "udique, cach a

bundle of idiosyncracies, different strengths, differ- “

ent attitudes .and aptitudes,.. differéni. meeds. . -

You begin the "day’s ‘lésson—and a day-long ° ¥

dialogue with youtself: Am I moving too quickly
for Jonathan? Too slowly. for Janice? Does Danie]
‘need some remedial work? - Would tougher home
work assignments catch Alan’s auention? Or is it
time to ease up? Would Anna ﬂounsh in an
Advanced Placement course?

For America’s teachers, these are thc sorts of
questions that nevet stop. But there’s a othe: ues-
tion th -a_society need to ask; XUt
Iy to have the answers t6 the daily qucstlons
vety teacher faces?

The obvious answer is, of course, the tcacher—
the petson on the scene, in the classroom. in touch.
Iy convinced that, 1n this case,t yOVious
answer is also the righe answer. Teachers have the
experience, the insight, the training to know what
works in the classroom—and when. ~ -

Unfortunarely, our contémporaty school systems
seldom” recognize this obvious. truth. ‘One of the
baffling ironies of modern times 1s,. in fact, the
extent to which. control over classtoom decisions has
been wreniched Trom the tands of teachers and
pUTEipals. Teaching methods and materials, asscss-
ment " tools, “disciplinary codes, and even. entife
curricula are frequently dictated by officials sitting
in district offices comfoftably at a distance from the
classroom_and_{vs challenges. Decisions drop down
ftom on high. Teachers and principals lose autono-

my. Learning is the casualty Jonathan and. his

classmates - are the victims.

The result: 2 tyranny of inefficiency that's becn
noted—and denounced—by virtually every major
education reform teport over the last two years. Ted

- Sizer, for instance, charges that ‘‘hierarchical bu- -

reaucracy’’ is ‘‘paralyzing American education.
" And when, in the concluding chapter of Horace's

y

+ NEA ® 1201 Sixteenth Street; N.W. [

Compromise, Sizer lists five imperatives. for better |

schools, his primaty recommendation is- that we

‘allow tcachets and principals to adapt thcu‘ schools
'to - the._peedss of

etr pamculat students. . Tbe desmtralzzatzon a\;
substantial authority to tbe persons closest to the
students 15 essential.” : T

Ernest Boyer echoes Sizer's view: Heavy doses of
burcaucracy. he argues in High Saéool stif]

iyity and block teachers and pri om cxer-
cising their best. protessional judgment on matters
that should be decided at the school building level.

Boyer and Sizer's critiques reflect more than a
decade of research on effective schools. Derrick A.
Bell, dean of the University of Oregon Law School,’
succinctly summarized this rescarch when he ob-
served that teachers at effective schools are ‘‘maver-
icks.”” They become forces for educational excel-
lence precisely because they—like their principals—
are “‘willing to give ptiority to a vision of education

‘even. over policy decisions coming from a central

board."”’ 'They're rebels—with a cause. And the
cause is an instructional program and school climate
tailored to the needs of studcnts—not to the de-
mands of bureaucrats.

Surely teachers and principals should not have to

tisk insubordination in order to advance the cause

of educational excellence. And the change that |
would render such rebeilion unnecessary is in no’
way tadical. Retummg dcc1sxon-mak1ng power to
the local school is, in. fact, consonant with the.
prescription for success put forth in Thomas Peters |
and Robert Waterman’s In Search of Excellence:
Lessons from America’s Best Run Companies.
America's corporate leaders are learning the de- |
tralization lesson that management analysts like
eters and Waterman strive to teach. They're begin-
ing to understand that common sense demands
treating employees as adults deserving of respcct;
and capable of making intelligent judgments.

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

ashington, D.C. 20036 ® (202) 8227200




_S f,ronge'r ties
‘between ind ustry and
university call f or |

clearun erstan mg
ofroles -

Wanted. University to set up lucrative
partnership with business desiring re-
search in new technologies. Millinons

{ infunding available. Contact director
of corporate contributions.

headvertisement. fromare-

centarticlein U".5. Vews &

World Report, is fictitious.

but it dramatizes an ex-

panding partnership be-
tween research universities and
private companies,

This long and fruitful relationship
has rested and continues to rest on in-
dustry’s need for highly qualified new
i scientists and engineers, for the re-
sults of fundamental researchin s¢i-

PR

bl

by Lewis M. Branscomb

ence and engineering—bothof which
are essential to a company’s ability to
innovate and increase its productmty

. Strong and dependable federal sup-
port for a broad spectrum of academic
research is a major factor in making
our universities fruitful places for in-
dustrial collaboration. On the other

- hand, since private investmentina
competitive marketplace is the best
means for allocating the scientific and
engineering resources of industry.itis
appropriate that government leave to
industry the task of exploiting _
the knowledge base created by our

{ universities.

The more effectively mduatn car-
ries out this task. the greater the eco-
nomic leverage of our public invest-
ment in university research. Further,
exposure of professors and students to
industry’s knowledge needs not only

helps prepare young scientists and en-
gineers for careers and future t_echni- R 2NN
cal leadership inindustry, butalso -1 "

MERICA’S
- RISING

RESEARCH
LLIANCE

improves coverage by academic re-
searchers of industrially relevant
areas of investigation. -

The National Science Board's 14th
annual report to the president and
Congress ton which this article is
based) sets out toilluminate the com-

plex but important processes whereby

university scientists participate in the

solution of important inclustrial prob-

lems and the industrial community
avails itself of the vital public invest-
ment in acailemic science.

tothe™ ARISIRS Of ex
chang'é‘ontrac's nes ‘chase

orders, sol nd unsolicited _
gifts. ioans of equipment or facilities.

discolnts on equipment purchases,
personnel e'{chang'es schola.r:hlpy

uanutame aa~e:sament ot'the ]

4y
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! tion surveye on dollar support of re-

i search in universities~which are

: more or less limited to tracking grants
! .and contracts—suggest that from 1960

! Industry’s percentage share of sup-
' port. however, fell ~harpl\ —from
i just over v percent in 1960 1o béiow 3
" percent in 1%85——due primarily to

d/‘m’

and consulting arrangements. These
are just the principal forms and univer-
sities and corporations have kept track
of only some. and then not necessarily
consistently.

Data from Natjonal Sclence Founda-

- tand probably from 19531101963, the
industrial share of university research
antl development support remained
virtually fla; in constant dollars,

rapldlx gromng federal support. Since |
“t share has rema'ﬁm':—i

2~4 percent. but, in constant 1972 do}-
lar<, THat sapport for university R&D
has doubled. o

- Available data also suggest a strong
variation in this support, by field. Over
the past decade. for example, it ap-
pears that 6-10 percent of all academic
engineering research was aupported
by industry.

The relative magnitude of academic
research supported by corporate con-
tracts. on the one hand, and by corpo-
rate philanthropy. on the other. is not
clearly understood. An educated
guess is that academic research sup-
ported by corporate gifts and grants
roughly equals that supported by cor-
porate contracts.
gigns of increased traffic be- Do SN\
tween companies and campuses are/

nmercus:

comparnzes have es-
Labhshed a Council for Chemical Re-
search, aimed at funding academic
research and forging new relationships
between academic and industrial
chemists and chemical engineers.
— The Semiconductor Industry Asso-
ciation has set up a nonprofit subsidi- -
ary, the Semiconductor Research
Cooperative, designed to encourage -
increased efforts by manufacturers
and universities in laﬁg - (et sernicon-
ductor research andiv 2dd to the sup-
ply and quality of professional degree-
holders in the field. Expenditures of
$20 million over the next two years
have beenplanned.
. A variety of consortialike programs
in which several companies jointly pro-
- vide support for focused academicre-
search have generated a surprising

cently. 12 1. 8. firms joined togetherto
- form the Microelectronics and Com-
‘puter Technology Corporation. a con- -

amoun;of support. Caltechf-thcon _

Structures Pmect and Stanfords © '.

Center for Integrated Systems ( page

13) were early examples. More're-

sortium that plans to poolthe costs

and share the results of advanced com-
puter research, some of it conduct.ed in
um\'ersmes _ﬂ

‘tion's approach reflects the fact that ef-
‘| fective long—ten‘n university-industry

) { researchinteraction “;!% gg hﬁ“ﬁd on

! the percened worth of the unjv er:n\
fives originating in \\a..hmgton by
third parties..

attempted to develop government-di-

actions in pamcular President Rea-

A | | aimed at stimulating increased sup-
g . port for R&D by industry. Two sections

C Another significant development is
documented in a survey conducted by
the National Governors Association.
This survey of all 50 states looked for

programs to spur technological innova-
tion and productivity growth. At leastf,

88 separate initiatives were found un-
der way with state leadership. many
involving public-private partnership
O Inaddition tothese collective
efforts, a number of individual com-
panies are stepping up their support
programs, IBM Corporation (an NAM
member) for example, gave more than

- $22 million in grants to U.S. educa- -

tional institutions during 1982, com-
pared with $17 million in 1961, Qur -

most important relationships with uni-

versities, however, arise through col-
laborative activities on technijcal

" problems of common interest. At Jast

count, IBM had more than 400 such
projects with 100 U.S. universities.
It zeems clear. in recent timesat

Jeast. that all administrations.

regardless of their politicaland -

economic comple\mn.,ha\_gum.anhe
university-in
tioh as a positive and desirable ele

mefil in national economic policy. They

have differed, however, intheir con-
cepts of the appropriate government
role and in their degrees of emphasis

.ondifferent means to encourage this

of research equipment to universities

f
' hy should universities and
: companies cooperate? Com-

{ O general support for achieving tech-

| search possible. In general, industrial

tape, and reporting requirements are

1 government. Other motivating forces

relationchip The current administra-

INQUELY —

While previous administrations had

rected programs for the stimulation of
research and development in general.
or umxersm -industry research inter-

gans administration demanded a more .
limited view of government interven-
uon in the private sector,

The principal thrust of the new pol-
m ifvolved provision of incentives for
R&D investments through tax legisla-
tion. The Economic Recovery Tax Act
of 1981 includes several provisions

» provide spec1ﬂc tax incentives for gifts

and for the conduct of research in uni-
versities sponsored by companies v.-:th
growing R&D investments.

W@ panyrepresentatives cite

' reasons for their interest in es-
hinteractions with
universities. Mentiof
quently in an NSB-commission
study were

N

[S access to nianpower (studentsand § E’C’

professors),
O access to technology,

fi g

5 problem solving or obtainmg #, 7

needed information, A 54
0 prestige or enhancement of the .
company’s image, .

O use of an economical resource,

nical excellence, -

C proximity, and

T access to university facilities.
Universities interact with industry

mainly to acquire funding for basic re-

search and graduate training, orto -

support the facilities that make re-

funding is seen as involvi ing less red

seen as less time-consuming than
equivalent support from the federal

for a university to seek industrial sup-
port for its reaearch are as follows:
o : conrnzued

Augus: “2

-
2%

":j ;



| = = acceds to scientific and technologl-

i

involves some kev transfers:

cai are.s where industry indisputably
has special expertise, - - -

' the opportunities through mduam-
’all\ sponsored research to expose stu-
dents to new insights and practical -
research problems that may be of im-
mediate importance to society,

T availability of some government. .

funds for applied research where e uni-

versity joins with industry. and

™ job expectations {or graduates.
Another potential role for univer-

-sitv-industry relationships is improv-

ing the participation of minorities in
research. Many companies, of course,
are active in sponsoring minority fel-
lowships, loaning employees to teach’
courses and help develop curricula,
and otherwise encouraging minority

1 enrollments in science and engineer-

ing. But only a handful so far have
seized the abundant opportunity to
coliaborate in building research pro-.
grams (of mutual benefit) at predomi-
nantly minority universities.

An historical perspective also
teaches that, in different time periods,

universities dominate some fundamen-

tal research areas and industry domi-
nates others. Molecular biclogy and
biotechnoiogy were long creatures of
academic research laboratories but are
now being rapidly assimilated into in-
dustrial laboratories as their commer-
cial potential unfolds. Researchon
polymers and catalysts was carried
forward for years in industrial labora- -
tories, and universities began to make
contributions at a later stage. The
same has been true in microelectronics
and computer engineering. Thus,
technical experience may How ineither
direction and. more com.monh inboth

directions.

How do universities and companies
cooperate” Assuming that the parties
are sufficiently motivated, cooperation

Resources. General gifts in suppoﬁ of

university researchare highiy valued

| because of their flexibility and because

they provide benefits that greatly ex-
ceed the dollar percentage of support.
Such funds. for example, may be used
to begin new projects, help voung sci-
entists get started. or provide for
travel to conferences.

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

in scope—though not necessarily in

cilities or enclowed contributions, ™
cooperative research essentially in-

| votves interactions of people and offers

the most creative movement. Three
principal approaches are found in in-

' -t1tuuona1 agreements:

T The greatest dollar.support to uni-
\'ersmes from industry is through indi-
vidual research agreements involving
university: researchers. [ndustrial
support in this mode is generally mis-
sion-oriented and specific to a research
program or project, with fairly imme-
diate benefits in mind.
~ Another approach. more sweeping

“Private industry has

. neither the resources

nor the intention to
compensate for any
substantial cuts in
publicly funded
academic research.”

K,

total funding—is to broaden participa;

tion and, at the same time, create sta-
ble industrial support of university -
research by engaging firms through an
industrial affiliates program or con-
sortia arrangements. Emphasis ison
individual contacts between the repre- -
sentatives of member companies and
the facuity, staff and studentsin the
program. Access to students is the
prime motivation for companies to join
such programs.

¢ Athird approach to cooperative re-

~search involves the use of university

facilities. Research centers and in-
stitutes. for example, help attract in-
dustry supportby providing . -
coordinated research and or equip-
ment in 8 central facility.

Personnel and Information Ex-
changes. Forging stronger ties be-
tween urduersities and industries is

' best zecomplished by personal interac-

tions among scientists, Informational

' contacts—seminars, speaker pro-

grams. consulting, personnel and pub-
lication exchanges—are the most
frequent means by which a university-
industry research link is forged.
The a\n_llabmt) anddesire forre-
sources, personnel and information ~ -

t does not ensure that a flow ineither di-

ERECA

| sarily protract negotutiom

. confuse them.

L0 YRGS AW 2 el v s
tainty, institutional shoty, vejectyoe,
disincentives of various kinds all tuke
their toll of initiative in university-in-
dustry interactions.

Despite the fact that these ex-
changes are proceeding rapidly. acude-
micians often attribute a tack of
sophistication to industrial re-
searchers, while compani people ure

often skeptical of the capavity ol acade-

micians to produce userul and timel:
research. These negative stereuty;
do not necessarily prevent the pat

rrom"domgbu-me:-e when mustul in-
| terestscoincide, but they may inninit

seizing opportunities anil unnece--

There are also realiimits to juint dc-
tivity, including limits on available fac-
ulty time and industrial resources.
Other limitations are imposed by the
university's need to fit most research
into pieces that meet the requirements
for Ph.D. theses in terms of schedul-
ing, depth, originality and sophistica-
tion of the work. Further. patent and
license rights, t
uSETipts for possible proprietary infor-
mation and other ¢ritical guestions
fréquently cause difficulties in nego-
tiafing agreements. Fortunately, such "
problems can be resolved When Tt

-ally'perceived needs are pursued inan

dtmosphere of trust and willingness.
~Intheir pursuit of new spurces of
support for research and teaching,
universities have been rightly con-
cerned about protecting the freerlom
of inquiry that is at the heart of their
real contribution to society. A eritical
issue for them is how to ensure tha: the
professor’s teaching and research
agenda is enriched and informeri by,
vet not subordinated to, his contyact
research or his technical consulting,
What's important here s that uni-
versity-industry partnerships muat
respect the needs of both partners. [

-don’t believe, for example, that om-

night to review /

panies should use universities b near-

term proprietary projects or for devel-
opment. Generally speaking. univer-
sities should not be askad tody
proprietary work and should remain

free and open. Companjes should cun-

trol what must be controlled anid not
depend on universities to do it for

“them. The roles of industry and aca-

demia are different and we -hould rot

rection will ensue from those whohave | - © 7

£3 " 2

n
=
)
i
H
1
w
04



CLOSING THE GAP

tracts with mductn often are accused

" of violating ethical educational values. -
such as open communication, free dis-

" semination of research results and in-
dependent choice of research topics.

NAM: aqenda forhcgh !echno!ogy n-
¢l ud( « the following sfatemenr

'I‘he ad\'antage'-‘- of mcneased coopera-

tion between industry and the aca-

| demic sector are most clearly seenin

the rapidly burgeoning joint arrange-
ments in commercial operations.
These types of relationships have been
most evident in the biotechnology. ro-
botiés and computer fields. The aca-.

! demic environment has led many high-
| tech firms to locate near a university to
. tapinto the pool of expertise.

Yet. despite these obvious areas of
common interests, the gap between

' university education and industry

needs appears to be widening.

Funding. The major boon provided to
universities in the 1960s and 1970s of
increased federal support has, ina
time of fiscal constraints, been eroded.
At the same time, industry funding of
basic research has declined on a per-
centage basis. This creates difficulties
for universities striving to maintain
standards and levels of activity.

Academic Freedom. The expanding
role playved by industry in academic af-
fairs in funding and cooperative agree-
ments has led to concern over the
pursuit of knowledge and learning. Ac-
ademic researchers entering into con-

Despite the questions raised earlier.
there is optimism about the likelihood

1 ofincreased universitv-industry re-

search interaction during the 1980s.
Three general factors chmctenze

1 this change:

First, product and proeess improve. -

| ‘ments in some industries have evalved

to such levels of complexity that mot, |

_only is an understasding of fundamen-

tal ph\ sical and biological phenomena
required but also much higher levels of

engineering. \!anu!'actunngm becom-

ing process-oriented rather than as-
sembly-oriented. And while this type
of manufacturing is easier to automate
and is more productive. it also calls for
‘much greater involvement with the

§ fundamental properties of the materi-
als being worked. In microelectronics. -

for example, when puzzling phe-

:

Contractual Arrangements. Concern
has also been expressed over commer-
cial relationships governing disposi-
tion of corporate patent rights and
licensing arrangements. Academic re-
searchers feel such conditions may de-
lay publication of research results.
adversely affect the educational pro-
cess and prevent promising lines of re-
search from being pursued.

Solutions. NAM suppbried the pas-
sage of P.L. 96480, the Steve

Wydler Technology Innovation Act,
which established several cooperative
programs within the Department of
Commerce to improve industry-uni-
versity relations. NAM supports fund-
ing of these programs at statutorily
authorized levels. : _

T NAM supports tax, regulatory and
other policy measures that provide in-
centives for limited research and de-

‘velopment partnerships (promoted by

the U.S. Department of Commeree)
between industry and universities.
{J NAM supports measuresthat seek to
prevent disputes over the disposition

-of patent and hcensmg nght.s

nomena oceur. the manufacture of cir-

| cuits is pushed down to ever smaller

dimensions. These phenomena must
be explained before further progress
.can be made.

Further, incremental advancef- in
| narrowly focused technical areas—
characteristic of much industrial de-
velopment in the past—are giving way
to the use of @ broad range of science
and engineering disciplines on com-

plex, often ill-defined problems. orex- -

ploitation of new analytical capabil-
ities. Hence. it is becoming increasing-
Iy difficult for any one industrial

laboratory to ful!,v encompass the red- '
uisite expertise. A partial remedy for -
this situation is to seek out the perti-

nent skills wherever they may be

-found in the nation’s universities, . - -

And ﬁnalh the rapid expansion 01ﬂ

the Nation's R&D svstem over Lhe past
_three decades has diffused research
capabilities over a much broader range
of institutions—academic and indus-
trial—than ever before. Thus. it is
quite unlikely that any one company
could hold and maintain a leading edge
on technical advance in a given area.

It remains a fact of life that. should
corporate contributions to academic
research double or even treble. they
would still support only 2 small portion
of the total academic research effor:.
and such support would be concen-
trated in selected fields.

The implication is clear: If the pres-
entTeve! of academic research is to be
maintained. jhe principal burden will

1 continue to fall on the pubhc purse.

federal and state.

The most essential contribution of
state governmentsisto provide a sup-
port base for fundamenta! research
through the expectation that pro-
fessors on state salaries devote 2 sig-
nificant portion of their work time to
research. Teaching assignments
should reflect this role.

The federal government supports
the majority of fundamental research

in the country. most of it in univer-

sities. Bevond this contribution to na-
tional strength, the role of the federal
government is, and should be, limited
to encouraging. not directing, univer-
sity-industry relationships.

Clearly, the future paths for univer-
sity-industry cooperation will depend

g on the way that-each university and

corporation perceives the essential
role of the university. If the university
moves nearer to a partnership within-
dustry, more resources can become
available. But the university may re-
linquish some of its unique freedom of

action. There are no absolutes and the

issues become matters of degree and
common sense. The primary require-
ment. therefore. is not so much in-
creased partnership. but increased
understanding of each others role. @

Lewis M. Branscomb. vice president and
chief scientist for International Busi-
ness Machines Corporation (an Nam
member), is chairman of the National
Science Board and a member of Presi.
dent Reayan’s National Productivity Ad-
visory Committee. Copies of the board's
1th annual report (see fext} may be ob-

1 tained from the \NSB at 1800 G Street,

NW, Washington, DC 20550,

Au2ust"9ED.
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~ Help Fill
 Research Gap,
_Says OfflClal

By MIKE McFARL&NB
: Shﬂ’ Wrim

Joint research ventures between . -

‘universities and private industry -
create a national resource and allow
the United States to remaiti on the .
' cutting edge of technology. says an
official of a major Amencan Te-
-gearch firm, . -
"~ “Without i, the Umted Statu in-
* dustries will lose leadership ... . and

a large opportunity to develop ma- -‘ -

_ prnewmdustnuandthousandsof

“jobs,” said Howard A. Schneider- - -

man, Monsanto Co. senior vice pre-
" seident for research and develop-

ment, in an address on the UNC
-campus Wednesday night. :

. America could face drastic set-
" backs in biotechnology without joint -

- research, _hetoldaVenabieHanm

dience.

"By the turn of the cenmry Amer-
ica could discover cures for several '
- diseases and even succesfully con-
- trol and prevent degenerative brain

" diseases, Schneidermap sadd. - -
. -.Scientists also could discover how -
togeneﬁcal!yengmeercmps which
. would increase crop yields, and
might efiminate the ueed for I'.heuu
of pesticides, he said.
But, Schne:derman said sneh

- : ‘breakthroughs will never oceur
" without the formation of research :

partnerships between universitul
and private industry.”
- AND SUCB .lOlN'r efﬁorts will

that has evolved recently
Schoeiderman cited a joint research
program between Monsanto, a St.
"Louis-based chemical compay that - |
_produces synthetie fibers, plastics

The agreement which

. oscarch Gap

“{(Continued from page 1A)

L --'"ceme increasingly 1mportant as
- ', countries like Japan form huge re- -

% From 1977 to 1981, Japan held. so o
SRS perceut of the patents in biotechnol- - -
w - ogy compared to the- United States’ ..
©7:: "10 percent, Schneiderman said.” "
[ Federal sntitrust laws: prevent
- .such consortiums in the United.
~-States, he said, and that leaves the
. ““universities to-help fill the gaps in
" this country's ability to remain com-
... ‘mercially compet.mve with the rest
of the weorld. - D
7 “The talents of Amenca 5, re-
 ‘gearch universities are unsurpassed
" in the world. It could keep America .
7= on the leading edge of scientific -
. '.._;..advenmre It could beneéfit Amer--

- ican society in terms of useful pro- ! ocearoh 'in 1981, he said.-The rest

came: from federal and state

__ ducst and find ways to meet basic
L human _needs throaghout the'__ :

“There are risks involved in joint - versity research will be 6 percent,

‘research ventures, probably more - Schneiderman added.”

fortheumvemmthanforthem-;
. “I!'mthemterutof short-tennre- :
‘wards corporatmns damage the

“(universities) . . . they will kill the -
goose that laid the goldenegg. Tam -
convinced. America's major.cor

porations recognize this.””
AS an exampie of one

reached in 19& and- carries asys.

_'million price tag, has two important
: “conditions, Schneiderman smd.m.._ _
... search consortiums between maJor_

" ".corporations, he said.

15 a Jjoint advisory com-
tmittee = made up of four repre-

.authonga to license the patents. "
ere

.. sentatives each from Monsanto and
‘the university — that decides what
research will be funded under the
contract hesaid S

THE CASE FOR the Monsanto- )
‘Washington Umverslty agreement.

.18 even stronger when funding sup- -

port nationwide 1s exam:ned

. Schneiderman said. -

- Industry contnbuted only 3250

“"'million (4 percent) of the $6.6 billion

universities received in suppart of

sources. The maximum mdustry

- will ever be able to contribute to uni-

““ASa nation.' we cannot eontinme -

“to prosper in the long-term (if wie
"keep) assembiing imported goods
-and explmtmg mported ideas,” he

Wl ’svnsltheremspon-
by the UNC departments of

. In conjue- .

with ,\risit b!otechnol.ogym— .

onducted at UNC will be

‘p.m. in the Coker Hall
lobby. Schnenderman will -deliver
another lecture; “What Biotechnoio-

2y Has In Store For Us,” at 4 pm.

in the Coker Audltorium
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| unprecedented collaboration betu n

" | for materials. In return, they offered
] Even before World War I1. Terman

"1 was instrumental in encouragingtal-:

. ented students to start théir own bus'

- - | ‘ness ventures. After the war.'he

.| -explicitly recognized the potentlal for

1 combining federal research funds, aca--

‘demic programs and industrial devel-

his graduate students, William R,
Hewlett and David

S ta,nfords
community of
R technical scholars

4| § andhowitgrew

- Terman, who joined the Stanford fac- &
ult\ in1925and wasits provost from

an aug m—oscxllator a de\'lce to gener-
ate sxgnals of varving frequencies. -
Starting in a Palo:Alto garage, they

) ':i:technolog»—smcon Val- | proceeded tobuild a worldwide, multi-
_ B - Jev—was the handiwork of ; 3-b11hon dollar electronics firm.
1 the Iate Frederick Emmons Terman. - - In the same year, at Terman's sug—

gettlon a'Stanford physics professor.
‘William W. Hansen, gave Stanford -

1965-1975, also set the stage foran era. of | graduatestudent Russell Varian and

tnat university and industry. -

opment. And Silicon Valley was bom.
. In1937. Terman encouraged twoof

Packard, to build

“his brother, Bill. work space and $100

| the’ university half the roy: altle- from

’ "am nv ent:onf- they made.

'0f the klyvstron tube
flmpm\ed radar for
rid War II, provided
n: for the Stanford
tor Center and now is
atment The univer-
eoutinaed




| ‘Varian Associates were among early
{ tenants. Today, the park’s 90 firmsem-
1 plov abeut 23,000 people on Camplla

| president of Zoecon.

| Kornberg, Joshua Lederbergand
- others laid the intellectual foundation -
for the emergence of blotechnology in

o _ciates were among the many fums -
' springing up on the ba.'-.-IS of facult\. re-

| tored video instruction, pioneered by

Sy mahzﬁmmr(m“n
" ties on the patént.

_setting up the Stanfovd Industrial -

‘basic intellectual discovery: then seeking

“in seven consultmg Some were instru-

~assi, the father of the contraceptive

ot industrial. But individuals were .
| free toget their hands “dirty” develop-

sibilities were met. Computer Currie-

rect from campus classrooms to more

_t‘ecslonals up—to—date

3Vorkiig closely with Stanfords .
then-president, Wallace Sterling, and
others, Terman played a central role in -

Park in'1951. Hew lett- Packard and

tands adjoining faculty housing.
Terman deliberately sought to create )

a “community of :echmcal scholats.” He

diel 30 by p:ckmt promising areas for

the best people to build w nat he L‘dled
;teeple- of excellence.” :
Faculty were free fo apend one da\

mental in bringing firms directly to the
industrial park. Chemist Carl DJEI‘-

pill. brought Syntex and later became :

‘Terman's recruitment of Wilham L
Shockley, coinventor of the transistor,.
from Bell Labs in the mid-1950s. even- B
tually led to the creation of 5 a3 elec- - *
tronic firms in Silicon Valley.

Stanford’s recruitment of Arthur

the Bayarea. - v
 The driving t'actor was intellec tual, -

ing their ideas, within guidelines that -
assured their basic academic respon- -

ulum, Telesensory Systems, S
Catalytica and F; ailure Analysis ~\sso-_

searchor consulting, :
Terman created an honors c00pera- B
tive program, enabling hundrecla of
emplovees. regularly adrlittedas
graduate students, to take coursegdi- -

than 109 firms, realizing more than $3-
million annually in revenues. Most of
the proceeds ave plowed back in aup-
por t of professors’ salaries. ;

-An innovative technique, called tu-

Prof. James Gibbons, extends further -
the reach of Stanford, using a combma-
tion of videotapes. regular course ma-
terials and local talent to keep pro-: =

| dustrial affiliate programs in mor
~than 20 fields, ranging from appliec
{ 'math. chemistry and construetionto:”
' “synchrotron: radlat:on znd \ ortheaar.
-\.ata policy. -
‘Managed b\ facultv members. ;he;-e
o affliate programs enable sponsorsto.
| meet on campus and review research,
_obrain publications and cliscuss non- .
proprietary questions or key proolem-
| inadvancing the state of the-artin’
their field. Affiliate programs also gne
/| graduate -tuclenta dn ect expo:.ure to g
§ _.mduatn ;

| historical bequence ofi mnovatlon has

-are now bemgfecog'mzed as " readv

rii'sacaclemic ties
mutual benedt w asthe creation of m-

n the pOat -war penod ’ooth at
elsewhere, 2 fairly standardized

emerged.
The first phase is pubhclv funded

| -and oriented toward the discovery and .

explanation of basic phenomena, It is

characterized by loose, informal orga- |-

nization and very open communication
(which includes quick pubhcatlon of all

_ deta.l]s of anexperiment). -

- The second phase is best called ap-

‘plication. It is focused on processes - .
.and takes place in various settings: ap- :
| plied institutes, some university de- "~
{ partments (of engineering, for = . -
'{-example. nonprofits (such as sR1 In-. -

ternational or the Battelle Institute) -

and industrial laboratories. Thereisa -
- mix of public and private fundingand
‘environments that are variable with *
‘respect to proprietary secrecy. ..
Inthe third stage—development— -

't attention is given to practical applica-
‘tion, including such matters as scale,
| rates and means of economical pmduco
‘tion, The innovation emphasisison
| products; funding is by private risk

1 capital;and the environment tends to
“be closed for proprietary reasons and -

txghtly managed. All such work takes

 place in commercial laboratories.

‘Stanford President Donald Ken- L

nedy, a biologist and former commis:

sionerof the U.S. Foodand Drug -
‘Administration, pointstoa time of -

transition: “Now we are seeing arevo-

lutionary compression of this three-
stage process or innovation. The social

: sponsorshlp of discovery is being rear-

ranged inavery fundamental way.”

.- Kennedy believes the followmg face” |
‘tors contribute to this trend: .

(0 A number of scientific (ll“ClpllIlES

‘Withindustryjor 7

Stanford and 4s general procedure

pime mmm FUI; "T!“r.- e

~'leaps from the laboratory toapplica-
tions that onge seemed intimicating
become commonplace, This now ap-
pears tobethe case. for e\amp!e in

;_.1mmunolog\. and genetic engineering,
. aswellasin mlcmelectromcs o
. Thereis a growing social awareness

'of the importance of scientific discoy-
ery tonational productivit: and & con-
sequent impatience with the wra-

ditional time requirements for ditfus-
1.ing technol
- ZConcer
"unjversiti
I thirdsof t
“done—about the retreat in public sup-

 the public.
creasing in research

. her_'e more than two- -
ation’s basic science is

port for research. Federal funds for
nondefense research have shrunk by

|-about 33 percent in real dollar value

:{ since 1968. Half this decline took place .
" 1 inthe first two years of this decade.

f O Perhaps most unexpected of all, the
~venture<capital ﬁnancmg of small, re-

search-intensive firms in fields such as

“biotechnology and mlcroelectmmcs '

¥has been transformed. Since rajor

> changes were made in the capital gains

-1 tax, the investment funds available for
‘'such ventures have jumped froman es- |

| timated $70 million in the mid- 19 Osto

“about $1.5 billionin1982. - .~ -

The Stanford president tracks the

~{ developments: “Very large changesin.
.value can take place with successive -

generationa of private investment in

| high-technology firms and larger
changes still when the firm goes pub-

|- lie. At its initial public offering. for ex-
B ample Genentech was valuedat 338

per share, T‘ien it aoared to 380 beforP

1 settling down.-

“Despite some chslllw-lonment

about the soundness of biotechnology
.investment. Wall Street was quick to -
1 learn that in this new work, hig poten-
-utxal is associated mth earl\ posse-»alon

ofanidea. =
~“Theresultisan entu-el\ novel mix-

: _ture of influences on university scien-

| tists andtheirinstitutions. Forthe
| university itself, there are new and
-1 challenging pressuresoninvestment,

policy (Does the institution go into

business withits own faculty”). on

technology licensinig (Should the uni-
versity license inventions to faculty-

_led ventures?—to their competitors?

if yes, under what terma?), or re-

mumcatlon are ac-

cts \\‘lth industry {What

O Mt W1

‘_":E'n.'_e rprise




| conducted at CSare Quite clear: A free

ceptable und should there be full di
closure of terms?1; and on policies - -
- ielatmg to-consulting. faculty: confliet -

1 ofinterest and the: pmtecnon of gradu-r.. :

ate student interests.”

As the Stanford pre-:dent pomts _
out. “many of the problems are s1mpl\ -
{ not solvable by the institution alone.

For the scientists themselves, and the

| ‘invisible colleges’ that hold them to--
gether in national and international
networks. there are other questions

reazons? How much involvement out-
side a faculty member's primaryin- -

1 stitutional affiliation is appropriate?

“In general. this new climate offers-.

1 ™ore apportunities than pmblemc _
What we must trv to do is invelve indus-
try move productively and creatively
with university research components’
and the division of faculty ume between
onand off-campu- ventures,”

Two promising industry -univ ersm ;

collaborative ventures involving Stan-

. { fordillustrate ho\\ theae ob_]ectnes can_
) .be achleved : i o

s tanford recentl\ broke g'round

- for a new Center for Integrated
damental explorations of what would
popularly be called microelectronic
chip development. Its purpose, how-
ever, is not to get a jump on the market
| by developing the next generationof .

integrated systems, but to advance the

overall state of knowledge by orders "
of magru itude. L :

Without industry support Sta:n—

ford’s Center for Integrated Systems

would not exist, With industry sup- -
port. Stanford has an exciting oppor- -
tunity to discover fundamental = -

| know ledge in an area full of promise.
The basic arrangement isthis: 19 .|
| havelicenses toany patents dev eioped B
| .inthe center’s funded projects, but

leading industrial firms in micro- .
electronics and physics each have
pledged to contribute $750,000 for the

‘construction of a building to house €18,

Once the building is completed. those
ﬁrm- will conmbute annnai dUEa to

' hose ﬁrmc ma\ parucx- :
k pate inthects pmgram by eendmg to
the center one visiting ; acholar. ap-
proved by Stanford. to work withthe -
' .CI\ faculty on fundamental research. -
- The rules under which researchis

and open flow.of ideas and swift pub-
hcatxon= of re-ultﬂ area mandate

.taken.” Kennedy emphasmes “The -
o1 parueular afﬁhated firms gain through -

| ‘their éxposure to newjdeasinthese. .
| fields and to the faculty leaders who "
~ { . are asking the new questions. Perhaps
most important, the sponsors havea
-1 chance to become acquainted with

_ A1 also hope to enrich through the center.”
| such as: How much can or should they .1
_guard against the withholding of infor-

: l-ather different model for the develop- .-
" mation and e\change for proprietary. .

i, search in genetic engineering and bio-
__technolog_\ an(lm_aﬁihated \mhafox- -

“The drmng force wasin- |
| tellectual, not industrials .

Systems (CIS), dedicated tofun- |

| nancing the new entities. A unique fea-
‘ture of the arrangement isthat the . |
_center will hold 30 percentofthe -

- and dividends realized on Engenics -
stock be devoted to the further sup- -
_port of basic university research as de-

‘genies, nor will Stanford lay any spe-
“cial claim to résearch funds available

.mereialrates and in aceo rdance with
_exigting policies at the universities,

i £ ‘om;
~uch \enture= by as~u1 ing that funcla-
“-mental work in this area will be un(lel- e

bright students, whose education w e
. A second arrangement, providinga
ment of new industry-university collab- :

oration. is the new nonpmﬁt Centerfor
Biotechnology Research, 1t will fundre- -

But individuals were free | i
to get their hands dn'ty’ T
de\ elopmg thelr 1deas

proﬁt ﬁrm Engerucs Inc.. which \nll

seek to develop commercial oppor- .

tunitiesinthe samefield. ~ - ¢
' Six major firms collaborated in ﬁ-

equity of Engenics, and its charter
provides that any capital appreciation -

t.ermmed by the trustees of the center
" Stanford owns no equity in En-

from the center. The six sponsoring
firms of the center and Engenics may -

these licenses will be offered at com-

“*The novelty of the research agrees !

3 mlhngness to form a new

g con=ort1um for unl\ ersity-

“based research. -

~These new form€ of mdu:m in-

3'_x01\ement in university research did
"notemerge easily; the\ evolved out of

L processof hard negotiation.:
~The condmon unider which univer-

sty research flourishes—open and
Bl free exchange_ of ideas—is reallv quite

the proper and neces-
t_nhrouck end-product

Qpnncox'mg re=earch Kennedy con-

: :_.tmue-'-‘ *iz not the same as makmg a
- charitable contribution. The same
‘firms that make charitable contribu-
“tions for philanthropic reasons. vightly |
‘insiw on getting their return. evenif
-long-Lerm from =ponf-01'ed research.

*For theirbart. universities have no

i obmchon if their research benefits

business. Indeed, they rather like the

“idea. but they are zealou= about ensur-
r.-;mg that the condmonc essentialto free
-inquiry for teaching and research are
not. compromised.”

In congres ssional te:tlmon\ on be-

{ half of the Association of American
~Universities and the National Associa-
'. tion of State Universities and Land
~Grant Colleges, Kennedy has backed

- 1"tax credits for business firms that

‘1 sponsor basic research at universities.

‘Besides providing an incentive for

" fundamental research that individual
firms often cannot undertake alone,
such tax credits wouid, asa critical by-
“product, train scientists and engineers
moreattuned to the needs of industry.

“Wemust finda way toincrease the

| rather small proportion of industry

- contribution to university research-—it

| is around 5 percent at Stanford and

averages only about 3.5 percent for
U.S. research universities—without
Jlaunching a migration of the unjver-

. sities'best research talent into indus-

~try,” Kennedy emphasizes.

th]e it cannot substitute for sus-

| tained, large-:cale federal funding of
| basic sciences (page ), increased in-
"t dustry-support could help meet the
- cntlcai need for instrumentation in
unijversity laboratories, buffer long- -
ments with the Center for Bzotechnol- By B
1 ogy comes not-from any lq)ecl:al 4
| -conditions developed by the univ er
-sities,” explains I\enned\ “but from
‘industry?

search from sharp fluctuations
funds'and further quality

‘of future researchers.
ackard recently an-
nillion program toen-

_¢ourage promising graduates to
-continue teaching aftercompleting

heu‘degreea—m essence. rewarding

; cuutnmed

ApsE1083
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| thesciences was theology’s most che

'hem for hot commg to mork onthe
compan) pavroll. -
,1f Stanford’s e‘penence isany’

gmde such long-term concern for aca- f
demic quality—a concern that today "
-extends far down into the primary and -

aecondar} schools—is vital for main-
‘taining a strong, productive economy.
- Innovation and entrepreneurship
both remain vigorous on campus. = -
Stanford's faculty of1,100 produces -

{ an average of nearly three inventions -

or processes a week that are reviewed -

1 for possible licensing. Gross income

from technology hcensmg topped

' S" 5million last vear. -

““We are in the third year ofa very ~

.} search property (TRP), such asapiece
"} of biojogical materialora computer

| |- lished Software Distribution Center

Zw hich ::hov- E; hc; Slén of-'- E

{ 7abating in the near term, notes Direc-:
:F tor__mls_RmmggE? E UﬁiceofTech-

nolopy Licensing. "

~Molecularbiology and tnformatlon i
--wlences are theareas of greatest ac- -
tivity, “he notes, In these areas, the

technology often involves tang’t‘ble re-.

software program. University rules

-make TRP promptly available to scien- |-

tific colleagues while protecting its = .| -fan 3
,: and hybridor

commercial value. A recently estab- -

helps meet these objectives. -
Biological products of greatest re-

{ when they are portrayed by the hu-
'| manists as the new savages, bringing
the world to the brink of destruction. .-

leadership—the politicians, the philos- -

ophers, the law'yers, the humanists,
.and the t.heologlans-—w:th sclentlsts
‘and engineers? -
Iamsurethatthxsquestmn onthe
surface, sounds somewhat pre-
posterous, but there are scientists who
profess to have an answer for every-

{ thing, who have been disillusioned by -
1 political and legal forces, who often’

. feel unduly inhibited by philosophy
and theology, who legitimately bristle

One might make the point that the
nonscxentlsta acted mighty selfishly

| themselves when they had theirday. 1 -
{ must resort to some oversunphﬁcatlon
here, but [ think the mmn pmnt at is- -

sue wﬂl be evident.

-4 TheGreeksin t.he:r day reduced a.!l- '
1 ‘know ledge to philosophy. A remnant

of this remains, as many scientists to-
day receive ph.D.-—doctorates of phi-

-1 losophy. The Romags brought toour
| civilization a heritage of law and politi- -

| calorder. Many of our current legal
4 principles were formulated long ago in .

1. the Code of Justinian, when science =~

was fairly primitive. Renaissance man
~-almost worshiped the arts. Science -
“was simply a liberal art in those days.

‘_ In medieval times, theological syn. .
| thesis wasin hxghest vogue, The earli- -

 est universities turned around about
the faculty of theology. The queen of

hlgm&dmmmm three _'_aearch and commerciai mtere:t are

R SCIENCEHAS“'SDAY S
. by'l‘heodore M. Hesburzh L :ﬁ:}d title. Nosscientist or engmeer ::_-

Wouldn't the world really be abetter ~.~ ¥ould have had then the ascendency

place if we could replace the current each enjoys today. In fact, the explo-

sive beginnings of science and technol- j
- ‘ogy were most often met with :

res:stance ‘and mlsundemtandmg

. .- Would it be any surprise thenifhis- |-
’ toryweretorepeatrtself,lfthose who |
. hold the ascendancy today were to .
- claim as their exclusive rights thecen-
. terof the stage, as the philosophers,
“the lawyers, the huma.msts and the -
*-theologians did? . - .
‘Would it be mcomprehensxble 1f sci-~

‘entists and engineers wereto claimto- | support for campus RED

-+ day that they, with their revolutionary | "y greds of students, both gradu- |

- . new knowledge and power, could doa
' better job of running the world than -
' those who preceded them in man’s 1ong

: .
history of intellectual developments? . seores creating their own companies.

‘There is historical precedent for
‘those who answer in the affirmative *

-.and claim exclusive leaderstup today -
--for scientists and engineers as the best _
~the world may expect and need.

- Toould read:!y understand this .

‘statement: that those who are merely

..stand history, condemn themselves to
: mpeat all hu.man errors of the past

dent of the University of Notre Dame and a

.. former member of the National Science | t1€ncCE10Y
". Board, Excerpted from The Hesburgh Pa: | - 3€e how

pers: Higher Valies in Higher Education, | =~
. 51979 by Rev. Theodore M. Hesburgh,

C,8.C. Reprinted with permissionof
-\ndrewsa. & McMeel, Inc. All rights

children of their day, who do not under- y

ids. So far, researchers have made
ore than 100 clizelosures of biologicul
‘materials to r.he Ot‘ﬁce of Technolnfn
Licensing. .

~.-During 1981 8’ btanford recejved
‘income from 56 aeparate technologies,
‘Earned royalty income on sales came -

fromsuch producta a3 'a bislogical vell

-] sorter instrument, text-editing soft-
{ ware, a chemical reagent . an infant

tem and anin-
attractant .

‘hearing-detection

‘fant transpor

‘Advance pay

88 percent of the income came from
cases disclosed to the Office of Technol-
ogy Licensing in 1974 or earlier.”

. Unlike most industries and many

: 'ot.her universities, Stanford permits | .
_individuals to retain a one-third share

| of net income from the:r inventions.

| Another third goes to their depart-

ment and the rest to their school.

| While small, these funds are growing
- fairly rapidly and provide contmued

ate and undergraduate. have attended
trepreneurship in the past two years.

Computer software is the hottest

;_' -'amgle field. Other venture- range

from fiber opties and new met hods of

--'drlllmg for oil to earthquake safety in-
:spections for homeowners, books,

'.atanc . but again, in disagreeing, I - |- chocolate-chipcookies and trutfles.

-would only underline one perceptive

~Theresno nmd lock--d;ep master

. ‘_plan involved.

Asin btanfords many :ela.tmn:, with.
{ busmes» and society generally. there's
1| a'concern for finding bright people. -~
| creating a climate where their talents

' The Rev. .mm 1 Hesbnrgh is presi- ':--j- - can fvurish ina wide variety of ways,

and—hardest of ai!«-—ha\ ing the pe.-

d

U"-hvbndomaa_D\x'prob& aml'pla.- ]

re receivedon | .
_' ‘Y- sound synthesis for musical in-

| struments. human hybridomas. acous-
| :tictiicroscopes. computerized axial -

1 tomography (CAT) technology. oloocl- E

= ‘flow detection systems, cryptology -

oo o systems and computer-aldecl deaign
) software. . C :
““The gestatlon penod ofa umversxty :

il dlscovery until algmﬁcant income from |

: Fﬁesmrecened is generally long,"Re- |

ers observes. “In 1981-82, more than |

student-organized conferencescnen- . |

4
3
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g e lony tradition of industry-
university cooperation in
education and research has
recently been even more

: clo~.el\. cemented. particularly in heav-

ily financed research agreements.
How do you view this?

i Skeen: [ view the trend very

positively. E very aspect of what we

-know about education and university-
‘run research and clevelopment points -

to the need for greater cooperation be-
tween industry and universities. Over
the past few months, we have all been
alerted tothe long-termdecline in the
quality of U.S. education, especially in
the sciences. There i3 aiso the problem
of a rapid change in the-technologies
used in the private sector-—so rapid
that few universities can be expected
to keep up with the state of the artin
training and research facilities.

Industry can benefit its own Re¢D op-
erations and perform a tremendous
publie good by helping meet the in-
strumentation needs of universities
and assisting in the improved quality of
students education. Everybody wins.
The industry getsaccess to the best
research capabilities in the world; the
university gets financial and equip-
ment support: and the student endsup
better-educated and more qualified for
the modern workplace,

Somerville: What current and future
areas of industry-university coopera-
tion clo you see as most signiﬁcanr.?-

Skeen: Without cloubt. I see high-
technology development as the most

{ significant area both now and in the fu-

ture, specifically inthe areas of educa-
tionand research. My own state of
New Mexico’s Rio Grande Yalley has

-become a prominent center of modern

science and high-technology develap-

i ment, with large and varied assets in

institutions of higher learning, govern-
ment laboratories and industry staffed
with professional and skilled person-
nel. Tothat end, [ have supported the
establishment of governing and admin-
istrative mechanisms to initiate and
guide the active development of the
Rio Grande Research Corridor {RGRC)
to enhance the quality and quantity of
employment in New Mexico by at-
tracting high-technology industries.

One area where industry-university
cooperation in education and research
has resulted in clividends for the state
is in explosives-technology reseapch

-and application with emphasis on the

e e e, s —— —

_ years been the focus of high-technol-

- side side-by-side with active mining
-and metallurgical engineering depart-

_high-technology applications of explo-

tion by private industry, vet New Mex-

_ ent relationships into a nationally

R&D WITH

ATWIST

OF HIGH TECH

The 10le of government 1s to
expedlte the process

areas of metailurgical and ceramics-
materials processing, and ore-quality
improvement and materials extraction
for enhanced yields and reduced en-
ergy use.

New Mexico has for more than 40

ogy activity in explosives applications
by universities, defense-related na-
tional laboratories and industry. At
the New Mexico Institute of Mining
and Technology, these technologies re-

ments and with explosives-related re-
search in the institute’s research and
development division. Combining
these individual efforts to develop

sive energy tn metaljurgical and min-
ing problems will result inan enhanced
center of excellence with national and
international significance.

Explosives technology is an unusual
field that has been given little atten-

ico Tech now provides explosives-

related research and testing services
for many government agencies as well
as industrial clients such as Boeing,
Honeywell. Vought, McDonnell Doug-
las. Brunswick. Motorola, BDM.
Hughes, Aerojet General and others.
Four of these industrial clients have al-
ready expresseda Keen interest in lo-
cating facilities in New Mexico Tech’s
research park area and in working co-
operatively with the institute.

[ feel strongly the proposed effort
will provide the catalyst for combining
current research etforts, in-place labo- |
ratory capabiities and industrial cli- |

important center for the apphcatwn of |
explosives technology.

operation—in its many facets—is
viewed as enhancing the U.3. re-
search-and-development effort and
providing benefits to education institu-
tions, is there justification for govern-

ment action to spur cooperation?
¥ : : .

-Skeen: Certainly—in a supportive

manner. [ have always felt that one of
the roles of government is to assist the
public good. Not to do the job in most
cases, but to assist those better

- qualified and closer to the problemto

solve it for themselves.

The most appropriate role for the
federal government in this case isto
remove any impediments to these #o-
operative agreements and then to pro-
vide as many incentives as good fiscal
and public policy permit. Many bills
have been introcluce this session to
that very end. The appropriate com-
mittees have to act on those bills be-
fore anyone can say exactly whatis
likelv to happen.

The Reagan administration is cer-
tainty aware of and sensitive to the
problem. There are, nhowever, limitz to
what can be done as long as the deficit
remains so large. [ believe industry-
universigy cooperation to be an impot-
tant component ina program o in-
crease our rates of innovation and

- productivity——leading to a stronger

economy, 30 vou cannot drop one issus
to pursue the other.

Somerville: Antitrust laws have often

been cited as providing a disincentive
to cooperative ventures involving in-
dustry and universities. Should anti-
trust laws be changed to stimulate
even greater cooperation? Ordo yvou
believe that antitrust limitationsz onve-
search cuo;aeratn es could be changed

“administrativ ely?
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by Brendan F, Somnerville

" Skeen: i don't think current antitrust

¢ sensus zeems to be that a clear pol-

i ment—combined with the removal

laws prevent these cooperative rela-
tionships at all. We see this same prob-

lemin joint R&D ventures among’

firms. especially in the high-tech area.
It is easv to forget the important role
antitrust pelicy. when first enacted,
plaved in strengthening free enter-
prise in this country. Most of our in-
dustries. however. no longer compete

" | inanational market. The international

competition we now face necessitates a
joining of certain industry interests—
such as R&D—to better arm American

“industry {or the market-share battie

under way in world cominerce.
Several major conferences have
been held on the subject. one of the
better ones. as a matter of fact. by
the NAM in Boston last fall. The con-

icy from the Commerce Depart-

of treble damages in the antitrust
reguiations from the Department of
Justice—might help a great deal.
The Commerce Department held a
high-level meeting in May on the
subject and considerable progress
was made. ' :

Somerville: Several bilis before the
House and Senate address the ca.
pability of schools and universities
to deliver more quality scientists
and engineers. Do you believe that
university-industry research rela-
tionships can generate new oppor-
tunities for quality education, par-
ticulariy at advanced levels? :

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

| Science Foundation and the secre-

tary of education were instrucied to
examine the adequaey of scienceand -
engineering education for the nation's
long-term needs. I highly recommend
their report. “Science and Engineer-
ing Education for the 1980s and Be-
vond,” which provides a comprehen-
sive study of important and difficult
issues facing the nation’s science and

‘engineering education system.

Somerville: Many of the issues the re-
port raises have been partially ad-
dressed hy the administration as part
of its economic recovery program. The
Nationa! Science Foundation. for ex-

ample. i= slated for an 1& percent bud-
get increase by this administration. In
addition. the president haz initiated
reforms in the tax svstem to stimulate
investment and spur growth. lam
hopeful these efforts will promute co-
operation in research among industry,
universities and government. These
measures, taken together. willdo
much to stimulate new interest in sci-
ence and engineering careers and
strengthen the research-and-training
base of the nation: the universities and.
engineering schools nationwide.

Somerville: More difficult problems
than antitrust or taxes in the univer-.
sityv-industry relationship have been

‘_ LSt R W

sor’s conflict between his academic res
! ponsibilities and his commitments to
acompany’s research needs. Your
subcommittee has held hearings to
examine aspects of this in the biotech
nology fields. What were the results?

Skeen: That depends on one’s per-
spective, I'm afraid. Not allmy col- -
leagues on the subcommittee are as
comfortable as I am with the growing

raised legitimate concerns. well-docu-
‘mented in the lay press and academic
literature. Let me say that [ donot
think the problems are insurmount-
able, nor do they prompt a need for ex-
tensive government oversight, The -
issues are not new. Several institu- -

" raised. The ethics issue s one:take. !
forexample.a . ¥ profes-

tions. like Stanford (page 111 and a7, !
have a long and suctessful history of
collaborative relationships.

The subcommittee recently held a
hearing in New Mexico and examined
the plans for the Rio Grande Research
Corridor, which builds on the talents of
the state’s university systemtoattyract
industryin such fields as biotechnol-
ogy and robotics. The development of
the research corridor dependsz ona
multitude of collaborative research re-
lationships dnd canonly improve uni-
versity education, industry ReDand |
the lucal economy. Sure, there will pe |
some problems but the benefitstoall |
inwlved will prompt a quick =oiution.
You can count onit.

»

Somerville: Another problem lies
in data publication. Academic free-
dom demands extensive publication
of research results. while industry
is more protective of results until
they are safeguarded (by patents,
for example). Some believe that uni-

_versity-industry research coopera-
tion is not likely to be so extensive
that temporary limitations on open-

- data exchange would harm the over-
all academic need for free publica-
tion. What are your views?

Skeen: Academic freedom must be

- maintained. In our hearings on the
decline in the quality of education in
America, a number of witnesses felt
that perhaps there has beentoo
much pressure on professors to pub-

. lishinstead of educate. The balance
between research and education is
dynamic and shouldn't, in my mind,

. _ i Rep.Joe Skeen (R-NM} is ranking minor-
trend in these agreements. Many have ° '

be toyed with. However, it may be
that a little less emphasis on quick
publication of all research findings and
a little more emphasis on the educa-
tional advantages of collaborative re-
search endeavors might do the
universities and students some goed.
Again, man)y universities have worked
out thisissue with their industry part-
ners. Bothi sides must make compro-
mises; this just hastobe accepted. M

ity member of the Science and Technol-
ogy Committee’s Subcommitiee on
Investigations and Oversight. Brendan
F. Somerville is NAM director of innova-
tion. technology and science policy.
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The Wonsanto way
of forgzng tzes wzth

| academza

i-elf and the apphcatlon of baarc re-

-search. They see hybrid scientific

“vigor emerging from such collabor: a-

'} tion—a vigor that would keep -\menca
".at the'leading edge of scientific, téch- "

nological and industrial change and en-

“I sure that it remains the leading

scientific and economic powerinthe - :

world. They also argue that without f x
“such university-industry collabora- -
| tion, American industry may lose its:
~| technological leadership in key areas -;ﬁi ‘
Jto mdustry-umu ersity-government .

} consortia Such as those established by
_the Ministry of International Trade -

o and Industry (MITD) in Japan. Asacon- -

L 'basnc research.

! ;threaten academic freeclom by dis- -
couragmg basicresearchand the shar-

- ontrow ersy provokes
_ '-change Acurrent contro-
-~ versy that promisesto :
algmﬁcantlv change the
relationships between
universities and industry stems frét -
the increasing number of joint re-
search contracts being developed by .
America’s research universities and -

“| research-driven compames Whatare

the pros and cons? ..

: bupporters of research ecnabora-
tion between universities and corpor'a.o
tions argue that the research talents of .

| America’s great universities are unsur-.

-passed in the world. They suggest that’

these talents, coupled with the splen- |

did technological and product develop-~
ment skills of American industry and .
our national entrepreneurial spirit,

could accelerate bot.h bas:c research it-

i -ular, they believe industry w ill
_encourage universities to pumue ex

'of my scientific collea.gue.-, inuniver

- sequence, key American industries '’
“ {'may fail in the internationai mar- -~
“:1 ketplace, Finally, they point out that .~
' umversm-mdustrv collaborationcan

provide important research funds to
universities. which largeh aupport

_ Detractors auapect that contracta
bet“ een companies and universities .

ing of knowledge. They believe that -

. | such collaboration willundermine our -
[ system for dxacmer) of new know leclge

and training the scientistsand oplmon

- leaders of the future. They question

whether our universities are morall\
strong enough to withstand what is

'~ construed by some to be the corrupt~ o

ing influence of big business. In partic:|

1 cessively utilitarian goals and to ne-
1 glect i@ng-renn fundamental -

' { questions. &nd some of themqueatloh _

‘whether it is sensible for public com- -

-panies to invest research dollarsi m um- :

versity research, where the .-

“companies’ control over conduct of the )
research is Timited or-nonexistent

“Tunderstand the hesitation of 56

_wards. cor Poratio
intellectual 2 'ucuue of Americus-ini-
“versities. ‘thi

¢ U.S. universities. In 1982, thecom-

sitiedand LREIE Coliv st is o -

'tecungaudemsc freedom. Lagves thin

:the university must pe protected and
‘nurtured as a place for puve scholur-
~hlp a place to some extent insuluted

'zrom excessively t-hhu tun gouls

“If in the interest of short-term re-
..damase:e Ne Dusic

Awillthe goese thay -
lays the goltlenegg. Lam convinced ,
COrPNLIinng rec-
ogmze this and
“portance tth sty s sgierty
main arena‘torthe rh«cmev of Gaets,
“explanationsand ideas. Monsanto e er-
- tainly understands the imporiance of
great, independent, research univer-
- sities. Yet wetave become cunvincerl

ensitive: nthelme

" that industry-university research col-- .

“laborations can benefit academicin-

“stitutions, industry and society.

Todlay,. Monsanto isa participantin
exeral research collaborations with

‘pany announced a five-year. $23.5-mil- |
1 lion agreement with Washington
“University in St. Louis to conduct re-
_search on proteins and’ peptxdea that
regulate cefl function. Also in 1982,
“Monsanto signed an agreement w ith
‘Rockefeller University for a five- -year,
-$4-million basic research progmm in
pia.nt photoayntheSb T

; mce \[onaanto crea.te- .md ~ell- i
science and technology. our com- |

pany has a vested interest inthe
tuture of the -c1entmc enclea\ orin f‘u-.
countn
- We see the nature a.nd d iréctio n u)l
- science changmg pmma.nl\ inits
quxckemng pace—with ahd..".) acceier -
tions recently. :
= Thetime betu een makmz a (h-cm .

er» and having it enter the commercial

STechnology tra
versity is also quickening—norve ot
‘what the University discovers can be
-applied by 1mlu-=tr\ thanw as the cuse

’0 vears ago R

ey be-
tu eenbasicand apphed research—or
bet“e\ T Unive e1--1t\ and mdu;-uul re-

th paat two Veurs.
b ',I_ntern ; lonal campetttxon in h.qh

-x?_“ |

A3

~world s getting -hm ‘ter. particularly )f‘#{
in the life sciences. : _
e fisler (rom the Lo =

)
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' _tr\ and um\ertltlev

11} e Ry —— R

o M Ol'l\d]hu '-upport..‘

B, -nm Dt‘(.‘all'-t: it i one.

- i.ample. have Jed. or 0
driven. an increasing f.- .-

"t not match the massive
| in Americas great re- .

| But_we need this sei- .

-lamel\ crea ed moperan\e agree-

for -c1entlm mnmauon o

 industry toward higher  §
| value-added prod-
‘uets—products that. -

'fformula for other. ecompanies and uni-

1 versities to follow. It was designed

ments amc-ng go\ernmen{ mdu%nes 10 ' 't0 suit the part icular cultures of these

‘| ‘competiveness in changmg W orld mar-. ‘| two particular institutions. It may be
‘kets but also America’s, - ! u*-eful__-hc“ ever. to enlumerate the con-

' " ' " tract elements we be-

- lieve eritical for under-

takings of this sort.

ng the reeearch skills of th:- distin-
guished academic institution, Mon-
_santo enhances not only it own .

into a rezssessment "’
and 1echrecuon of their .-
roles inscience. We are
ﬁndmz ourselves

wo years ago. when
ionsanto scientists
segan talking with
~David Kipnis. chair-
~manof the Department
of Medicine at the
- ‘Washington University
- "Medical Sehool, and nix
- colleagues. Inthose
twovears of eareful
pianmng Washington
“Univérsity and Mon-
.santodeveloped aplan
; . for bringing the bene-
- -fits of important medi-
- cal discoveriestothe
. ‘public faster than
would othermﬁe be the
_:case.

D ang. LechnmuE\ trans-"._s :

fer
this-concept of partners - -
mean: of adapting to =

competitive change. &
Market forces, for ex- -

proportion of American |

rely increasingly on sei- .
ence and technology

transfer.. The lines be- . . The goalc¢ of the Wash-
tween the chemical, ag-: | - mgton University -
ricultural. medical and - ' agreement is to pro-
‘drug. textile and com- vide society with
_puter industries are ; health-care proclucts..
growing less and less ~ Yet, at the same time,
| distinet. B R it specifies that 30 per-
While this change of- e { -centofthe research .
fers us the opportunity . g _‘conducted is tobe allc:—
for synergy between :; ;. catedtothe pursuit of
- what have traditionally . fundamental biological
_been different technol- " questions. The other 70
| ogies and sciences, it " percent is focused on
also produces the prob- - - curesfor as vetincur-’
.t lem of deveioping'new. -~ able major diseases.
{-and needed skills. - ‘Provisions were
" Molecular bnolog\ is “made for specific proj-

" ect agreements, The
-Washington University
7 contract not only builds
- aframework for these

an example. Chemical =
or drug compan1e=can | ———

skills that have evolved Sl
5 join‘t advisory commit-

N 7 teemadeup of four
s .Momanto renreﬁenlat:\ es and four

-earch universities..

ence angd technology to de\ elop prod- About lo Vi ear= ago. Monsanto and

| ucts that meet basic human needs. One Washmg‘ton University entered.into .. al from the um\erctt\ to decide what re-
way 16 accelerate this process & sto o

an agreement with the Office of Naval
.'Reﬂemh to conduct scientific inv est
| gations on high-performance com-
_posite materials. That collaboration
~and a later association with Harvard
| University servedasa precedem for
| the recent agreement with

ington University.
either Monsant,o iy
University views the agreemen :

1 he aw; ardmg of recearc'h

‘university tells the commit-
architis doing or wishes

continned

Wi aahmg‘t,on Lmversxt\' ‘
part of a plan to bring origi-
nal -cn:nce 5nd technolog\ tobear on

Negotiations started

‘but also establishesa -

sl iRplang




~ode, The ¢ commxttee selects

{ tablishes a 30-day period for Monsanto-

‘arenas repreSentmg society’sstakein.
| the research. Thereisa apectai re-" -

{ time and to assessits scientific ment
{ and impact on the two institutions. "

- | of ideas among scientists. Because of |
1 the proximity of Washington Univer-

1 sity to Monsanto (only 15 minutes.

1 away) and because of the rapid gmwth'.

-+ 1~of biological expertise inside the com-
] pany, this will be a true collaboration. IR

~ |- Monsanto scientists will work oneach |. "o

“§ project with Washington University

1 smentlsts m theu' labs and our labs

| '_ o cnsanto has the etc\uswe
N right tolicense any patents

~:| to how effectively this research collab-
| -oration will serve the ultimate benefi- - -

- _ research is fundamental investigation:
_the R, if you will of R&D. While indus- - |

.| -isinthe development phase, or the D of
.. { R&D. Development is an expensive.

| time-consuming, hégh-risk process.
| For every research doliar spent on dis-

- velop that discovery intoa useful -
| . produict that can be manufactured and
‘1_soldinthe ma.rketplace ' L

of major crops,

proj_ect.é":

freedom*to pubhsh‘ the agreementes- |

to. rene\\ ‘any.manuscript. - |
tract alsocalls for an mde- il

quu'ement for a scientific) peer commlt- '
teetoreviewthe work after a cértain

This all leads to a mutual exchange

_ :g’rowth regilator.” "
. Obviously. acompanv cannot afford |
to invest shareholders money inthiz -
2 Fkind of high-cost, long-:erm develop"
ir --{ ment process without some guara
“tees that success will providean

-opportunity torecoup theinvestment. :

-ships will be the regard in which each
- { partner holds the other. Integnty and -
‘mutual trust areessential. Sois adeep .
conviction that the rights andi interests | -
: ,_'of both parties must be safeguarded. -

:_coverv and technology transter, theae )
1 _partnershxpa ¢an help umvemt '

-pent w ell overa clecad
millions of dollars, Yet it still haa not
“¢ommercialized an :mpa :

1nthe future, we may expect tosee

‘more companies and more universities | change

-'Eorgmg partnerships. Hopefully. each | able

| ‘partnership will be tailored to the paz---‘: le:

}ticular university and corporate cul- .
turesinvolved. But inallcases the' "

kevstone to the success ot the partnei -

- By accelerating the processes.of dis-

- petitive
- { leadership. however. we must ensure
- that the rights of both institutions are

.unde'-- nri sotne

. aomet\ 3 1mpormn newlsand 0NN

their ablht\ tomeet troze neetls. Con-
er‘-elv mduatn Lar 18 to gain -
through an infusion of hasic knowledy-

- that willenhance its wan applied re-

search, New perspeciives and new
way's of thinking snotd emerge from
both institutions. .~ -

__'-.The controversy ox-r'nduun -uni-

allenge. T) maint 4:nrhat

securedl: and we mus: demonstrate
that society is the ultimate beneticiar,

‘of these relat.mn-.hlp.. n

Howard .-\ bchnelderman is senior vice

president of research and dev elopment at

1. Monsanto Companv (an Nad rnernbe: vin
' _'.St Louls. \io -

that may come fromthere- . |
search. This important provision is basxc 1l

ciary: the public, The forte of scademic -

try is also capable of doing highly origi-
nal research, the place where it excels

covery, it takes hundreds mibre to de- .

Noless significant is the time com-
mitment. A rule of thumb is thatit .
kes at least 10 Years togo from the o

iginal discovery to a product on the -
shelf. That was true of the Lassoand -
Roun dup herbicides asweil as the As-.

urf stadium surfaces we devei s
oped. To develop plant-growth
regulators that willenhance the yleld -
Monsanto already has - |

.| effort to develop the first factory that -

“=to attack problems of productivity -
- ‘and innovationin American mduztrv

' Purdue’s Schools of Engineering, .

“versities and private firmshave also -

teamed up to tackle the productivity -
-difemma, Hancock claims the CIDMAC
1 approachis unigue. Centerre-"
| ‘searchérs will seek to integrate the
1 traditionally separated functions of
" | computer-aided design{CAD), com-
| puter-aided manufacturing (CAM), ro-
.| boties, group technology, and

‘1 simulation of product processes a

Researchers from five corporatzons
are working with scientists at Purdue
University, Lafayette, Ind.,ina major

will be computer-controlled-—from -~

product design to the loading dock. - |
The Computer-Integrated Desrgn.

Control Data Corp. It was eatabhahed :

explains John C. Hancock, dean of

. While acknowledging that other uni-

management techmques for produc
tion management. -
: 'Seveml research pro

ROBOTICS RESEARCH _
_des:gn.mg “more mteiligent" robots

" Improved tactile sensing would
make robots capable of bringing ob-

- jects together—a “must” in the fully
.. . automnated factory of the future.
© T Sight capability would especially
: - improve the inspection process.
__:\Ianufaetunng and Automation Cen- - -
“ter (CIDMAC) is a cooperative venture
-1 -orgdnized by Purdue and sponsored by
Cincinnati Milacron, Ine.; Cummins
. Engine Co.; Ind.; Ransburg Corp.;
-and TRW Inc. (all ¥ AM members): and

I3 Flexible fistures would allow a

. robot to automaticaily adjust itseif:o.

parts. At present, “cradles” for hold-

4Ang the parts are not flexible and must
o be replaced eachtime a different or
_new part is manufactured. -

= Cooperative work projecta.\.\ ould -

rently, robots are capable of interact-
ng with other machines, such as

+ computers, but cannot wi ork with
- pther robots to share work tasks.

Z Free-moving ‘venicles would im-
pro»e flow-time and inv: entory by a fac-
tor of 10 and reap dramatic improve-
ments in productivity. At present,
robot vehicles that carry parts or pick
up objects are guided by cables around
the plant, makmg du‘ect pomt-to—pm

dustr} -academic coahtton
tinstant results but

without sacrificing

significant increasesin -

'unprove work flow and efficiency. Cur- '



British universities are becoming
rich hunting grounds for technology-
transfer agencies. New in the

gueue is the Research Corporation
of the US. Laura Mazur reports

¢ Now_that the British Technology Group
{(BTG) no longer has the first choice of
explOTHNE —Brst—aeadeic Tesearch, our
ufiiversities are peconung  rich hunting
zrmﬁ@m:ws
The latest 1o join the queue is the US’s Re-
search Corporation. It wants to apply tech-
niques culled from 70 years experience in the
US of translating academic research into
market reality.
According to Dr Charies Desforges, chief

executive of RCL, the part of the venture |

which will deal with commercial exploitation,
“We will be looking for activities whereby an
invention becomes innovation and then com-
-mercial reality.” The surplus funds will then
be circled back into Research Corporation
Trust (RCT), the heart of the British organ-
isation, which will, in turn, recycle the money
into more research.

Steering research :

RCT, which will steer the research grants,
is being formed as a charitably-based joint
venture between Investors in Industry (which
is backed by 2 number of banks, including the
Bank of England) and Research Corporation.
I will kick off with £100,000, which wiil
sventually be increased both by the growing
commercial subsidiary, RCL, and (hopefully)
by British commerce and industry.

The goal of RCL will be to sew up non-
exclusive agreements with universities and
other institutions of higher education-—at
first here, and then spreading to the Conti-
nent. Any tempting proposals it evaluates will
become RCL’s responsibility for patenting,

licensing or handling in whatever way best |
suits the idea or invention: licensing, joint- |

'From research to reality

Gemng university research into the market place

ments” —they are not onerous, and hard7
pressed universities do not have to release
precious funds on chancy ventures.

_ The British organisation will be based on its
American model, which has agreements with
300 academic institutions. It feeds roughly $3
million of no-strings grants into research,
while money from inventions brings in about
315 million. 60% of that goes back to the
university coffers, while 40% pays Research
Corporation’s overheads and expenses and
the 33 million of grants.

Desforges, who spent the last six years as re-
search director for Engelhard Industries and
has been a consultant to the EEC and the

ventures or seed-capital provision. Profits will 3

then be split between RCT and RCL for over- |
heads and grants, with the remainder going to

the original institution.

Desforges points out that “Lots of inven-
tions are really embryos, and they have to be
_nurtured toward survival or else die. Survival
means funding —but they often fail into a

commercial gap between research grants.and }

venture capital. That gap needs to be filled.”

‘Research Corporation was set up 70 years },
ago by a young physical chemistry professor i
who had made money from an invention and |
wanted to use it both commercially and to }
benefit society (see box). It has developed the }:

twin roles of funding research on one hand,
and exploiting promising inventions on the

other— but does it mainly through universit- |.

iestoavoid getting entangled with individuals.

Desforges has aiready begun the round of [

universities here in search of agreements
under which RCL will evaluate proposals-sent
- to it. Desforges calls them “comfom;agreez
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European Space Agency, stresses: “We want -
to see British academic inventions in science - -

and technology turned into British exploi-

tation”. He believes that universities are under + ™ '
financial pressure, which, with the added @

burden of falling student numbers, has led to

pressure for them to be more commerzial.
Moreover, because the BTG no longer has the -

right of first refusal over inventions from pub-
licly-funded research, the field is wide oper.

Proposal evaluators

Desforges is in the middle of hiring three
people for proposai evaluation, to be raised to .

five by the end of the year and probably 10"~

within three years. Although he realises that
“every inventor thinks their invention is the: .

greatest thing ever”, he looks at the US.
experience, where about 10% of the 300-400 .

disclosures a year get taken on board, with .-

only 1% leading to significant commerciat -

business — similar to the experience of most

venture capitalists.

Desforges will also be looking for companies :

for licensing and' exploitation. He prefers’
British companies, but, uitimately, licences
will go where they are wanted. Target sectors -

include engineering and materials science, .-

everything “bio” — indeed, “the sciences that -
will lead to the technology of the 2ist

century™.
Atcording to Desforges, the Research Cor-

poration has been looking at Europe for some

time, particularly since one-third of its income
from licensing comes from outside Morth
America. The ending of the BTG monopoly
was the catalyst. Besides “Europe has 50 much
potential, but is somewhat hidebound.”

Desforges is guardedly optimistic -about

much-criticised attitudes here to science and
technology exploitation. At the same time, it

could be dangerous to future research to make -

universities market-driven. He maintains that

i¢--| Research Corporation’s approach is one way
i| toresolve the dilemma,

_ (i
' TECHNOLOGY



Fromresearch torealty

British amverﬂties are becoming
rich hunting grounds for technology-
transfor agencies. Newinthe
gueue is the Research Corporation
of the US. Laura Mazur reports

: Now_that the British Technology Group
] (BTG) no longer has the first choice of
explOTHTAE —BHUSH —aead#iic  fesearch, our
ufIVersities are  DECOMiIng rich hunting
_grounds 10T TeChNOIOgy-(Tansier agencies.

The latest to join the queue is the US’s Re-
search Corporation. It wants to apply tech-
niques cuiled from 70 years experience in the
US of translating academic research into
market reality.

According to Dr Charles Desforges, chief

executive of RCL, the part of the venture.
which will deal with commercial exploitation,

“We will be looking for activities whereby an
invention becomes innovation and then com-
mercial reality.”” The surplus funds will then
be circled back into Research Corporation
Trust (RCT), the heart of the British organ-

isation, which will, in turn, recycle the money

into more research.

teering research grants

RCT, which will steer the research grants,
is being formed as a charitably-based joint
venqure between Investors in Industry (which
is backed by a number of banks, including the
Bank of England) and Research Corporation.
It will kick off with £100,000, which will
sventually be increased both by the growing
commercial subsidiary, RCL, and (hopefully)
by British commerce and industry.

The goal of RCL will be to sew up non-
exclusive agreements with universities and

other institutions of higher education —at |

first here, and then spreading to the Conti-
nent. Any tempting proposals it evaluates will
become RCL's responsibility for patenting,
ticensing or handling in whatever way best
suits the idea or invention: licensing, joint-

ventures or seed-capital provision. Profits will -

then be split between RCT and RCL for over-
heads and grants, with the remainder going to
the original institution.

~ Desforges points out that “Lots of inven-
tions are really embryos, and they have to be

nurtured toward survival or eise die. Survival |

means funding — but they ofien fall into a
commercial gap between research grants and
venture capital. That gap needs to be filled.”
Research Corporation was set up 70 yeats
ago by a young physical chemistry professor
who had made money from an invention and
wanted to use it both commercially and to
benefit society (see box). It has developed the
twin roles of funding research on one hand,
and exploiting promising inventions on the
other — but does it mainly through universit-
iestoavoid gettingentangled withindividuals.

Desforges has already begun the round of

universities here in search of agreements

under which RCL will evaluate propasajs sent :
to it. Desforges calls them “comfmm agress:

Getting university research into the market place

ments” — they are not onerous, and hard-
pressed universities do not have to release
precious funds on chancy ventures.

The British organisation will be based on its
American model, which has agreements with
300 academic institutions. It feeds roughly $3
million of no-strings grants into research,
while money from inventions brings in about
$15 million. 60% of that goes back to the
university coffers, while 40% pays Research
Corporation’s overheads and expenses and
the 33 million of grants:

Desforges, who spent the last six years as re-
search director for Engelhard Industries and
has been a consuitant to the EEC and the
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European Space Agency, stresses: “We want -
to see British academic inventions in science -

and technology turned into British exploi-
tation”. He believes that universities are under
financial pressure, which, with the added

burden of falling student numbers, has led to
pressure for them to be more commercial.
Mareover, because the BTG no longer has the
right of first refusal over inventions from pub-
licly-funded research, the field is wide open.

Propwal evaluators

Desforges is in the middle of hiring three
people for proposal evaluation, to be raised to .-

five by the end of the year and probably 10"

within three years; Although he realises that -
“every inventor thinks their invention is the
greatest thing ever”, he looks at the US .
experience, where about 10% of the 300-400 .
disclosures a year get taken on board, with:-

business — similar to the experience of most

{ venture capitalists.

Desforges will also be looking for companies
for licensing and exploitation. He prefers.
British companies, but, ultimately, licences:

include engineering and materials science,
everything “bio”” — indeed, “‘the sciences that -
will lead to the technology of the 2lst

Atcording to Desforges, the Research Cor-
poration has been looking at Europe for some
time, particularly since one-third of its income
from licensing comes from outside North
America. The ending of the BTG monopoiy
was the catalyst. Besides “*Europe has so much
potential, but is somewhat hidebound.”

Desforges is guardedly optimistic about
much-criticised attitudes here to science and
technology exploitation. At the same time, it
could be dangerous to future research to make

'TECHNOLOGY |

only 1% leading to significant commercial - -

wiil go where they are wanted. Target sectors .

1 universities market-driven: He maintains that ; :
/| Research Corporation’s approach is one way @ |
i| to resolve the dilemma. 0
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Why mventors are frustrated

By Jervis G. Webb

t—~. Creativity in science and technology may
be on the rise again in Amnerica. Based on the

‘filing of patent applications, after a decade of
declining interest, invention in the United
States seems to be in the early stages of new
growth. For a nation that has taken its techno-
logical preeminence for granted too long, any
sign that such a revival tstaking place!sgood
news indeed.

It is also heartening that Congress appears

‘to be nurturing this movement. Recent laws,

| for example, have been enacted to allow in-

ventors to keep patent rights to inventions de-
veloped with federal funds. .

4  Another law is u:rrently under
consideraton by Congress that will protect the
inventor against time lostin getting govern-
ment clearance for his inventions. Still an-

“other bill creates judicial machinery for

strength of a patent. It has been said that

- . et - R

bringing more uniformity in judging the

more posmve patent legislation has been
Ps a-—.-q. 1w athg pfr*rwov- F -%m'%g- - Q-tthsmlﬂ ‘. .bq%%@p‘gﬂmvemhad'

vioustwenty
* It isimfortunate, however, that this legis-

" lative effort, no matter how laudable, comes

nowhere close to creating an environment for
a real renaissance of technological innova-
tion. At the beart of the matter is a half-cen-
tury of neglect and, at times, a misguided at-
tack on the patent system ifself. A.state of
deterioration has set in — a generalized con-
dition that cannot be corrected by a few nar-

‘rowly focused laws.

Congider, for example, the problem of the
cost of patent litigation, which has become,
for many litigants, the most expensive in the

business law spectrum: Many inventors. 5im- -
- ply cannot afford to challenge infringers. If

the inventor chooses.-to go on a court odyssey
to protect his patent, be may find himseif at
the mercy of those who know Hitle about his
technology and the process of invention, not to
mention his risk of having his patent invali-
dated and being fined if heloses.

Consider aiso the probiem of simply defin-
ing what an invention is. In the early days of

-\..-z'l:.-..,. R

" only to be novet and useful. Just three years
ago, however, a high court said invention is
an ‘“‘amorphous, ephemeral, impossibie-to-
define term.” This has led¢ the courts to set
tougher standards for inventions that com-
bine old elements than for completely “new’”
ioventions. Unfortunately, though they may
contribute strongly to man’s dominion over
his environment, in the real werld few inven-
tions are totally new.
Itiseasytoseehowxreahvitycanbesu-
fled in an atmosphere lke this. What the
country sorely needs is to study the entire
patent system from tep to bottom and, in light
of long-term national goals,
_hensive patent reform law.
s competitive worid it makes no
mnsetohaveapatentsystem that hinders the
pusmtotexceuence

Jervis C. Webb is president and chair-
man of the board of the Jervis B. Webb
. Comipany, manufacturer of custom engi-
neered conveying systems. He and his
compapyholdmanypatents L s

—
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N.O. Woman_plcked for trade board

’apital bureau

BATON ROUGE — A New ‘Orleans’

¥oman has been picked to serve on the

tndustry Sector Advisory Committee on

Wholesaling and Retailing for Trade Folicy
Maiters, Gov. David C. Treen said Tuﬂday
us mere retary ) -
drife seiect aomi Damonte Marsha
Jer M committee. She is chairman of the
Limisizna State Arts Council and president

of Madewood Arts Foundation, Marshall .

was Latin American Export Manager for
Chemeo Photoproducts from 1954 te 1965,
and is a member of the Alllance for Arts
Education of the John F. Kennedy Cen-
ter for the Performing Arts. -

-

Under President Nixon, she served on the

: Praideut’s Advmry Commxttee on the

*“'ﬁmr work with thxs program will
enkance the ability of the 1.5, govern-
ment to pursue trade objectives which

- reflect the concerns and interests of the

private sector,” Baldrige told Marshall in
his letter of appomtment '

The committee is an advisory body of the
Industry Consultants Program on Trade
Policy Matters,

Also Tuesday, Treen said two New
Orleans area doctors and one from Alexan-
dria have been appointed to the Louisiana
State Board of Psychologlsts

I

Fred E. Davis of *New Orleans John
Wakeman of Metairie and Gregory Gor-
manous of Alexandria were named to the
board. Gormanous is an assdciate professor
of psychology at LSUI's Alexandria branch;
Davis and Wakeman are ig private prae-
tice. . .

‘The board is respons:ble for making rules
for the practice of psychology and licensing
and regulation of psychologists.

Treen aise announced the appointments

- of Ronald P. Sawyer of Shreveport to the

State Board of Election Supervisers and
George Wilbert df Plaquemine to'the Board
of Commissicners of the Atchafalaya Basin

‘ : _LeveeD:stnct
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;TO THE CONGRESS OF THE UNITED STATES:

-developing new products, new processes, and new technologies,

~competition from abread. Many of the world's leading industrial

'%ﬁf o~ Opening Federal Procurement to Innovat1ons E
0 Improving Our Reguldtbry System
.o Facllltatlng abor/Management Adjustment to Technieal .'
} Change : :
V}Ff o Malntalning_a,SupportiVe Climate for Innovation.
. ‘more .
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Industrial innovation -- the development and commer01allzat10n
of nesw products and processes ~- is an essential element of a
strong and growing American economy. It helps ensure economic
vitality, improved productivity, international competitiveness,

H

job creaticon, and an improved quality of life for every American.
Further, industrial innovation is necessary if we are to solve
some of the Nation's most pressing problems -- reducing inflation,
providing new energy supplies and better conserving existing
supplies, ensuring adequate food for the world's population,
proteetlng the environment and our natural resources, and
improving health care.

Our Nation's history is filled with a rich tradition of
industrial innovation. America has been the world leader in

and in ensuring their wide dissemination and use. We are still
the world's leader. But our products are meeting growing

countries are now attempting to develop a competitive advantage
through the use of industrial innovation. This is a challenge
we cannot afford to ignore any longer. To respond to this
challenge, we must develop our own policies-for fostering

the Nation's competitive capability and entrepreneurial spirit
in the decades ahead. This Message represents an 1mportant
leSt step in that direction.

I am today announclng measures which will help ensure. our .
'country s continued role as the world leader in 1ndustr1al
innovation. These initiatives address nine critical areas:

o] Enhaneing the Transfer of Informati%n

- ©° .IncreaS1ng Technical Knowledge R
§E o  Strengthening the Patent System — f. "f/“[ ffé7? g, ’977
o .Clarlfylng Anti-trust Policy '

ﬂf o] Fostering the Development of Small Innevatlve Ffrms

}qfaixl
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INITIATIVES

1. Enhancing the Transfer of Information. Often, the
information that underlies a technological advance is not
known Lo companies capable of commercially developing that
advance. I am therefore taking several actions to ease and
encourage the flow of technical knowledge and information.
These actions include establishing the Center for the Utilization
of Federal Technology at the National Technical Information
Service to improve the transfer of knowledge from Federal
laboratories; and, through the State and Commerce Departments,
lnerea51ng the avallablllty of technical information. developed
'ln foreign countries. :

. 2. Increasing Technical Knowledge. We have already made
significant efforts to assure an adequate investment in the
basie research that will underlie future technical advances.
This commitment is reflected in a 25 percent growth in funding
during the first two years of my Administration. I am taking
some additional steps that will inerease Federal support for
research and development .

Flrst I will establish a program to cooperate w1th industry
in the advancement of generic technologies that underlie the
operations of several industrial sectors. This activity will
broaden the $50 million initiative T announced in May to further
research in automotive research. Second, in order to help
harness the scientific and technological strength of American
universities, I have directed a signhificant enhancement in
support of joint industry-university research proposals.

This program will be modeled on a successful program at the
National Secience Foundation, and I have set a target of $150
million in Federal support for 1t.

3. Strengthenlng the Patent System. Patents can provide
a vital incentive for innovation, but the patent process has
become éxpensive, time-consuming, and unreliable. Each year,
fewer patents are issued to Americans. At my direction, the
Patent and Trademark Office will undertake a major effort
to upgrade and modernize its processes, in order to restore
the incentive to patent -- and ultimately develop -- inventions.
I will also seek legislation to provide the Patent and Trademark.
Dffice with greater authority to re-examine patents already
issued, thereby reducing the need for expen51ve, time~consuming
11t1gatlon over the validity of a patent.

For over thirty years the Federal agencies supporting
research and development in industry and universities have
had conflicting policies governing the disposition of pertinent
rights resulting from that work. This _.confusion has seriously
inhibited the use of those patents in industry. To remove
‘that cenfusion and encourage the use of those patents I will
{support uu;g2EE_gggg;nmea$_p§£gaé_£g§i%%§é%25; That.legislation
“will provide exclusive licenses To con ors in specifie
fields of use that they agree to commercialize and will: permit
the government to license firms in other fields. T1f the
license fails to commercialize the inventories, the governs.
ment will retain the right to recapture those riggﬁié{rfzﬁY11
also support the retention of patent ownership by small
-businesses and universities, the prime thrust of legislation

noew in Congress, 1n recognition of their spec1al place in
cur society,. .

more
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4, Clarifying Anti-trust Poliey. By spurrlng competltlon,
anti-trust policies can provide a stimulant to the development
of innovations. In some c¢ases, however, such as in research,
industrial cooperation may have clear social and eccnomic
benefits for the country. Unfortunately, our anti-trust laws
are often mistakenly vaewed as preventing all cooperative
activity.

The Department of Justlce, at my direction, will issue a
‘guide clearly explaining its position on collaboration: among
firms in research, as part of a broader program of improved
communication with industry by the Justice Department and the

-‘Federal Trade Commission., This statement will provide the

5first uniform anti-trust guidance to industrial firms in the
‘area of cooperation in research.

5. Fostering the Development of Small Innovative Firms.
Small innovative firms have nistorically played an important
role in bringing néw technologies into the marketplace. They
are also an important source of new jobs. Although many of
the initiatives in this Message will encourage such companies,
I will also implement seve“dl initiatives focused particularly
on small firms. :

First, I propose the enhancement by $10 million of the
small Business Innovation Research Program of the National
Science Foundation. This program supports ereative, high-
risk, potentially high-reward research performed by small
business. Further, the National Science Foundation will assist
other agencies in implementing similar programs, with total
Federal support eventually reaching $150 million per year.

Second, in order to experiment with ways to ease the
ability of small firms to obtain start-up capital, I will
hielp establish two Corporations For Innovation Development
to provide equity funding for firms that will develop and
market promising high-risk innovations. These not-for-profit
firms will be established with State or regional capital and
the Federal government will prov1de each with matching 1oan
funds up to $4 mllllon.

6. Gpenlng Federal Procurement to Inncvations.  The
Federal government 1s the Nation's largest single purchaser
of goods and services. Through its purchases, the Federal
government can influence the rate at which 1nnovat1ve products
enter the market.

For that reason, I am directing'the O0ffice of Federal
Procurement Policy to introduce procurement policies and regula-
tions that will remove barriers now inhibiting the government
from purchasing innovative products. Special attention will
be given to substituting performance for design specifications
~and, wherever feasible, selection will be on the basis  of

}costs over the life of the item, rather than merely the initial
purchase price. . cow

7. Improv1n our Regulatoery System. During my Adminis-
tration, I have a%%eady taken a number of actions to help
assure that regulation does not adversely affect innovation.
Working with the Congress, I have moved successfully toward
‘deregulation of airiines and other industries, and I expect

the pressure of competition to trigger innovative new ways

to. cut costs and improve service. In environmental, health

and safety regulation, I have emphasized the use of cost-impact
analysis, where appropriate,.to take account of the burdens

on industry in the regulatory process. To provide better

more -
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coordiration between the_regulaﬁory apgencies, I have created

‘the Regulatory Council, composed of the heads of 35 regulatory

agencies. This Council is working to reduce inconsistencies
and duplicatiohs among regulations, to eliminate needless
rule-making delays, to reduce paperwork, and to minimize .the
cost of compliance.

I a2m today proposing additiona! steps to improve cur
regulatory system. First, the Administrator of EPA will
intensify his efforts, wherever possible, to use performance
standards in regulations, specifying only. the required goal,
rather than the means of achieving it. Seccnd, all Executive

:Branch o environmental, health and safety regulatory agencies
will prepare a Five-year forecast of thelr priorities and
.concerns, This information will give industry the time to

EE v

develon compliance technology. Third, all administrators

of Fedaral executive agencies responsible for clearance of
new nroducts will be directed to develop and implement an

expedited process for projects having a strong innovative

impact or exceptional social benefit, and to do so without
jeopardizing the quality of the review process.

§. Facilitating Labor and Management Adjustment to
Technical Change. Althcugh innovation can 1ncrease the number
af workers employed within an industry over the long term,

©or even <¢reate an entire new industry, individual innovations

may occasionally cause workers to be displaced.

In corder to assure adequate time for workers and management
arjust to changes caused by innovations, I am directing
e Jzcretaries of Labor and Commerce to work jointly with
Lor and management to develop a Labor/Technology. Forecasting
tew. The System would develop advance warning of indusirial
c23 and permit timely adjustments.

9. Maintaining a Supportive Federal Climate. The initiatives
announced in this Message are only the first steps in our '
efforts to ensure American technologiecal strength. We must
also develop and maintain a ¢limate conducive to industrial
innovetion. The Federal government must take the lead in
craating that climate. And the Federal government's efforts
nust be continuing -ones. I am committed to these goals.

I am charging the National Productivity Council with
the continuing tasks of monitoring innovation, developing
policies to encourage innovation and assisting the Departments
and agencies in implementing the policies announced today.
I am also establishing a Presidential award for technelogical
innovation to make clear to this Nation's inventors and entre-
preneurs that we place the highest naticnal value on their
contributions. :

Each of the initiatives I have just proposed supports -
an important component in the innovation process, In combina-
tion, these initiatives should make a major difference in
our Hation's ability:to develop and pursue industrial innovation.
However, these -incentives will not by themselves solve our =~
current difficulties in encouraging needed innovation. In
our sconomic system, industrial innovaticon is primarily the

“responsibility of the private sector. The manager of the

firm must decide whether to develop and market innovative

new products or. whether to find and employ new ways of making _
existing products. Although the Federal government can establish
a climate that encourages innovative activity, it is the private
sector that finally determines whether innovation will take’
place. = - : :

more
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In addition,

5

the steps outlined in this Message must

be viewed in the context of our current severe inflation problem.

With costs‘r1S1ng at an abnormally high rate, managers naturally
have a disincentive to spend the sums needed for adequate

industrial

innovation.

I understand and fully appreciate

that changing certain of our tax laws could provide additicnal

incentives|for investment in innovation.

Indeed, my approval

of adJustments in the capltal gains tax in the Revenue Act

of 1978 has zalleviated some shortages of venture capital.

Many of the suggested alterations of our tax system are inter-
twined with other economic challenges -- such as fighting

- inflation.|

the tax co

r.should not
economy.
“innovation|

for Fiscal

be -viewed in

Year 1981.

| While it might be possible to make changes in
de that would promote innovation,

these changes
isolation from other aspects of our

CONCLUSION

Innovetion is a subtle and intricate process, covering
that range!of events from the inspiration of the inventor

to the marketlng strategy of the eventual producer.

Although

there are many places in the chain from invention to sale
where we have found modification of Federal policy to be

appropriat
can -‘take a
will be in
initiative
aggregate,
theless, t
be a conti
of the Ame

creased.
5, each of whi

hey represent

rican economy.

Wwe expect them to have a significant impact.

ch we believe to be helpful. In
None-
only an early skirmish in what must

huing battle to maintain the technological strength

I pledge myself to this task and

ask the Congress to jolin me in meeting our common challenge

THE WHITE

Octob

HOUSE,

er 31, 1979.

© JIMMY CARTER

I will therefore evaluate tax laws affecting industrial
at the time that I consider my fiscal pollcles

&, there is no one place where the Federal government
ction and thereby ensure that industrial innovation
We have therefore chosen a range of

s
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FACT SHEET
THE PRESIDENT'S INDUSTRIAL INNOQVATICON INITIHTIVES

BACKGROUND

The President initiated a "Domestic Poliey Review" in April
1978 to identify appropriate government actions in connection
with innovation. The President asked the Secretary of Commerce
to lead the Review. The charge given the Commerce Department
was: "What actions should the Federal government take to
encourage industrial innovation?" During the course of the
Review members of the Administration consulted with hundreds
of groups and individuals from industry, labor, academia,

z2nd public interest organizations. Suggestions embodied in
task force reports were rendered by 150 of these people.

Their recommendations have been reviewed and analyzed by the
President. In essence, recommendaticons ultimately selected

by the President are designed either to develop a missing
resource or influence de01slonmakero in the dlrectlon of 1nn0vat1&

Other industrial countries, recognlzlng the 1mportance of
innovation, are extending their competitive advantage through
industrial policies, programs, and instituticnal structures -
aimed at selected technolegies. To respond to this challenge
Lo our economy and the competitive position of U.S. industry,
the review developed policy opbions intended to foster the
Hation's competitive capability and entrepreneurial spirit
for the decades zhead.

The initiatives announced today are considered by the President
as first steps in meeting the Nation's commitment to innovation
and the contanlng challenge to maintain the technologlcal '
atrength of the American econonmy,

The President's actions provide a signal to the private sector
that innovation is valued and that it is Federal policy to
praserve and promcte it in the years ahead., The Administration
hepes this will improve the rate of innovation and will establish,
over time, a c¢limate in which it will flourish,

There are nine areas where the Pre51dent has made spe01flc
decisions regarding innovation:

- Enhancing the Transfer of Technical Infqrﬁation.
- Inereasing Technical Information o \
- Improving the Patent.System

- Clarifying Anti~trﬁst Poliey

- Fostering the Development of Smaller Innovatlve
Firms

—- Improving-Federal Procurement

more
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- Improv1ng Our Regulatiory Syuu
- Faecilitating Labor/Management Adjustment to - Innovation

- == Maintaining a Supportive Attitude toward Innovation

ENHANCING THE TRANSFER OF INFORMATION

Scientific and technieal information is created largely by
universities, government laboratories, industrial laboratories
: and by similar activities abroad. It becomes the knowledge

¢ ) needed in industrial innovation when it is relevant to industry's

’ problems or opportunities and when it is effectively transferred
to the industry user. New accions deal with improving the
transfer of existing, potentially relevant information; and
improving the rate at which we create such information. To
facilitate the transfer of existing information, the President
is taking actlon in two areas.

1. The NTIS Center for Utilizing Federal Technology

The Federal government annually undertakes approximately $10
billion of R&D at Federal laboratcries and Federally-funded
R&D Centers. The National Techniecal Information Service (NTIS)
provides a channel of communication with industry concerning
these research results. It has a broad understanding of industry
needs, and Federal laboratory aetivity. It is .in positien
to help inform industries of technological opporuunltles of

. which they might otherwise be uninformed.

o] The President has decided to enhance the NTIS program
by creation of a Center in NTIS with the mission
of improving the flow of knowledge from Federal
laboratories and R&D Centers to industries outside
the mission agencies' purview. The FY 1981 cost
of the program will be $1.2 million and subsequent
year costs will not exceed $2 million per year.

2. Foreign Technology Utilization

Foreign technclogical and scientific advances are an untapped
source of technological information for American innovation.

An inadequate ability exists within the Federal government

and within industries to gather, analyze, organize, and dis-
seminate information regarding foreign research and development
activities that bear on the competitiveness of U.S. industry.
Other countries gather suech information on the U.S.

- : ' 0 The President has decided to have the NTIS include

' ' extensive foreign technical literature ecollection
and translation in its present activities. This
move will make relevant foreign literature available
to industry. The first year program.cost will be
$1.8 million. L "

0 The President intends to have the Departments of
State and Commerce interview volunteer returning
U.3. overseas visitors about observed foreign techno-
logical developments, collect reports from our science
counselors, and collect photographs, and other unpub=-
lished information. This information will be merged
with the NTIS data base on foreign technical literature
to make it widely and easily available to industry.
The 1981 cost of this program will be $2.4 million..

moere
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INCREASING TECHNICAL KNOWLEDGE

The Federal government supports a broad range of R&D activities
from basig through applied research, development and demonstration
in areas of interest to industry. Most of this work is to

meet some specifieg social or national need, as in the case

of future development or defense, or to provide a foundation

for future advance, as in the case of basic research. Unlike

many foreign countries the U,3. does not make major direct
governmental investments in the development of fechnologies.

The President will take actions in three areas aimed at enhancing
the technical knowledge base in the United States.

1, Generic Technology Centers

The President believes there is a Federal role in the development
of generic technologies -~ that is, technologies that underlie
industrial sectors. Examples include welding and joining,
robotics (automated assembly), corrosion preventlon and control,
non-destructive testing and performance monitoring and trlbology
(science of lubricants). Because the benefit from advances

in generic technology to any one firm {or even one_industrial
sector) may be small, there is less investment in the development
of generic technologles than would be Justlfled by the benefits
that flow from these activities.

o The President has decided to establish non—profit

centers ~-- at universities or other private sector
sites -~ to develop and transfer generic technologies.

Each of the centers will be targeted on a' technology
that is involved in the processes of several industrial
sectors, and has the potential for significant tech-
nologieal upgrading. It would not supplant efforts

in the private sector that are d351gned for spec1f10
product development.

-- Each center will be jointly financed by industry
and government, with the government's share
dropping to 20 percent or less of the center's
ecost in the Fifth year.

-- Four centers will be established in FY 81 at
a cost of $6-8 million. Three will be
sponsored by the Department of Commerce and
one by the National Science Foundatiocn.

-~- In future yeérs, the size of the program will
depend on the propozals received, and the experience
gained from this initial effort.

2. Regulatory Techneclogy Development

One major cause of the modification of industrizl processes

in recent yvears has been the obligation to assure compliance
‘with environmental, health or safety regulation. Innovation

is important in maklng these changes so that.the new processes
meet regulatory cobjectives at the least cost. Federal investment
in the development of combliance technology already is substantial
There are very large Federal expenditures on technologies

for the clean burning of coal or to improve the safety of

mines, But .there are instances in which the affected sector

is unable to perform the work or to assure speedler compllance
than the market can prov1de

more
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o) The President will ask the Office of Management
and Budget, in the course of its crosscut of regulatory
.activities in developing the FY 81 budget, to examine
closely the nature and extent of expendltures on
compliance technology and to bolster the Federal
effort.

3. Improved Industry-University Cooperation in RE&D-

The scientific and technological strength of American universitier
has not been harnessed effectively in promoting industrial’
technological advance. In corder to achieve this end, in FY 1978
the NSF established a program for the support of high gquality

. R&D projects that are proposed jointly by industry-university

research teams.

0 The President has decided to provide $20 million
of new funds at NSF in FY 1981 for this purpose
with subsequent year support at a similar level.

o In addition, the President plans to extend the NSF
program to other agencies, NSF will work with DOD,
DOE, EPA, and NASA in FY 1980 and with other agencies
in subsequent years to initiate such university-
industry cooperative R&D programs and tc establish
quality-contrel procedures zs effective as the NSF
peer review system. Each agency will formulate - -
plans for building its support for this program
with the objective of reaching an aggregate of
$150 million. .

STRENGTHENING THE PATENT SYSTEM

Patents serve several important functions in the innovation
prceess. First, they provide an inventor with an. incentive -~
a monopoly limited in time. Second, the exclusive rights
provided by a patent can stimulate a firm to make the often
risky investment that is required to bring an invention to
market. Finally, a patent provides an important method for
discleosure of information about inventions and their uses

to the publie.

1. Uniform Government Patent Policy

The Policy Revieuw-identified strong arguments that the public
should have an unrestricted right to use patents arising from
Federal sponsorship. These patents were derived from public
funds and all the public have an equitable claim to the fruits
of their tax dollars. Moreover, exclusive rights establish

a mrnonoly ~- albeit one limited in time -- and this is an
outecome not favored in our economy.

Sevsral competing considerations, however, urge that exclusive
rights to suech potents should be available. First, government
ownership with the offer of unrestricted public use has resulted
in almost no commercial application of Federal !inventions.
Without exclusive rights, investors are unwilling to take

the risk of developing a Federal invention and creating a

market for it. Thus, ironically, free public right to use
patents results, in practical terms, in a denial of the oppor-
tunity to use the invention. Secorid, many contractors, par-
ticularly those with sfrong background and experience with
patents, are unwilling to undertake work leading to freely
available patents because this would compromise their proprietary
position. Thus, some of the most capable performers will

not undertake the government work for Whlch they are best
sulted

more
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As a result of the strength of thesc considerations, most-
agencies have the authority in some circumstances to: provide
exclusive rights. But because of the difficulty of balancing
the competing considerations, this issue has been unsettled

for over 30 years and the variocus agencies cperate under different
and contradictory statutory guidance. The uncertainty and

lack of uniformity in policy has itself had a negative effect
on the commercialization of technologies developed with Federal
suppért. As a result, there is an active interest in the
Congress and among the agencles to establlsh a clear and con-
sistent policy.

The President considered a2 range of options, from always vesting
title in the contractor, to maintaining the status quoe. In
arriving at his decision, the President considered the fellowing
factors-

-~ Uniformity. The agencies are currently governed
either by an array of different statutes or,
in the absence of statute, by Presidential guidance.
Indeed, some agencies have gdifferent statutory
guidance on patents governing different programs.
In light of this, there is substantial: confusion
among contractors who perform R&D. for several
agencies or programs.

-- Impact on Innpgvaticn. Exclusive rights f¢ a
patent mzy be necessary to ensure that a firm
will make the often risky investment that is
required to bring an invention into production
and to develop a market for it. Exclusive rights
provide protection from cther fTirms that might
skim the profit from the market by copying the
invention after the risk and cost of introduction
are reduced by the first firm's efforts.

-- Administrative Burden. Any pelicy fthat requires
an agency to make decisions imposes some administra-
tive costs.

-- Uncertainty. A clear and easy-to-apply rule
is preferable to an ambigucus rule for the guid-
ance it offers to both industry and government
offiecials.

-- Contractor Participation in Government Programs.
Firms with strong proprietary positions are
unwilling to accept government contracts that
would result in freely available patents.

-- Competition. Exclusive rights foreclose competition
in the marketing of the invention covered by
the patent and serve, in some cases, to enhance
the recipient's market power. :

o} The President has decided to seek legislation that
would establish a upiform government policy with
éxclusive licenses in the field of use. Title fo
the patent will be retained by the Government, but
the contractor will obtain exclusive licenses in
fields of use that he chooses foc specify and in
»  which he agrees to commercialize the invention.
There will be an exception where the agency determines
that such a license would be inconsistent with either
the agency mission or the public interest. In most | ;
cases, thée allocation would be after the invention ;
has been identified, rather than at the time of
contracting., The Government would license in all
fields of use other than those claimed by: the contractor.
The Government would retain march-in rights that
can be exercised in the event the licensee does
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ownership by small businesses and universities,

_the prime thrust of legislatiocn now in the Cengress,
'1in recognition of their special place in our society.
2. Dther Reforms

o  The Prés;dent also supports the netention of patent
~= M/c/

The achievement of the objectives of the patent system depends

in large part on the strength of protection a patent provides,
Today a U.S. patent has less than a 50 percent chance of surviving
a court challenge. Uncertainty as to the validity and continued
reliability of a U.3. patent creates the threat of lengthy

and expensive litigation with an uncertain outcome.

o To improve the presumptive validity of an issued
patent, and to reduce the cost and frequency of
defending it in court, the President is proposing
several significant steps. First, the quality of
issued patents will be significantly upgraded by
major improvement of the Patent and Trademark Office's

”; ' filing and classification system. Second, he is
o urging the Congress again to establish a single
|
i

gﬂ{?? court to deal with patent appeals. This cou would
7 establish nationwide uniformity in patent law, make
ﬁ"ﬂ litigation results more predictable, and eliminaﬁe
the expensive and time-consuming forum shopping
that characterizes patent litigation, Finally,
to minimize the cost and uncertainty of litigationl
:g p ) Udd’_;;a 5% 7 patent validity in the courts, the President will
féﬁ;fz§ d: submit legislation to provide for voluntary reexamina-

Waﬂbf jgﬁqua- %/ tion of issued patents by the Patent and Trademark

Office at the request of any person or the court.

d\/ﬂ 5—007 : o One of the world's greatest stores of technical
e Py information is in the Patent and Trademark Office
frtie £ = Ppai o files, which include more than four million U.S.

Patents. However, the current. state of agcess to
the information in these files renders their” .
technical content inaccessible to anyocne but patent
examiners. The President is asking the Patent and
Trademark Gffice to undertake efforts to provide
greater ease of public access and use to these
files. These reforms will be undertaken without

an inerease of public expenditures by adjusting

the fee schedule of the patent office so that those
who benefit will pay for t{he services they receive.
Legislation supporting these reforms wzll be submitted
to the Congress.

P C ’ s] The Administrator of the Small Business Administration
’ : ; will establish an Office of Small Business Patent
i . Counsel to assist inventers in the transition from
S _ : inventions; te small business hy providing the ancillary
: v business hat attorneys rarely provide. To encourage
‘ the devefopment of technologically-based minority
businesses, a similar office will be established
in the 0ffice of Minority Business Enterprise and
its activities will be ccordinated with the SBA.
All costs will be met by reprogramming.

-~

CLARIFYING ANTI-TRUST POLICY

Anti-trust laws play a specific role in promoting innovation.
Vigorous enforcement of anti-trust laws spurs competition --

and the pressure of competition is a stimulant to the development
of innovations that provide a competitive edge. However,
anti-trust laws are often and mistakenly understood to prevent
cooperative activity, even in circumstances where it would

foster innovation without harming competition.
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FOSTERING THE DEVELOPHMENT OF SMALL TSNGVETIVE FIRMS

Small, high-technology provida the majority of the new

innovations in cur cecon The majcr problems facing

antreprensgurs in naw hnva beert identified as: start-up

capital, second-round financ;ng: znd early management assistance,
sasened the flow of second-

The new capital gains siructure has loos

round’ venturs capital from private ssctor sources.

In addition to other actions that generally hlll beneflt smaller
R&D firms, the Presidsznt is taking four specific steps to

foster innovation in amall, high~technelegy firms:

1. HNational Seience EJLndahlcu Small Business Innovation
Research Propgram

3

Foiundation Small Business Inncovation :
ides funding tc small companies to permit !

The Nationsl Secienc
Researen Dvog“ v

- B B ' developrant of analysls for new projects and demonstrat-
' H technolegical iiity. Tae program has operated for two year:
“ at $2.5 million. F% is applauded by Loth the small and big
‘ ) ‘business communities. It has resultad in projects for which
5 v follow-on private~sector Tunding has been pledged.
L . o The President has decided to expand the NSF program-
H ) S throvgh an increase in FY 1981 of $10 million.

In addition, the D“eSldenu iz directing the NSF

o work with other agencies fo determine whether
gimilar programs should be entablished. The Office

of Management and Budgeu h111 coordinate dévelopment

of plans znd goals for the expansion of these programs,
working towvard a goal of Ppproxlmately $150 million -
annual -funding.

mere
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2. Corporatiohs for Innovation Development

States or multi-state regions can join in the Federal government's
efforts to spur innovation by establishing State or regional
"Corporatlonf for Innovation Developmznt® (CIDfs)}.  The goal

is to help allesviate some of the difficulty an entrepreneur
confronts in obtziring start-up capital. These CID's would

be modeled partly after the successful National Research and
Development Corporation in Great Britain and existing state
corporations, such as the Conuecticut P;oduct Development
Corporaticn. Thelr functions would include

-~ Direct eguity funding for the start-up of
firms wishing to develop and bring to market
a pr0ﬂlslnp, but hlgh«rl%k innoVation.

-~ Guidance to potentlal applicants to the
National Science Feoundaticon Small Business
Progranm, ineluding serving as the second-round
pua?ant01 in appropriate cases.

- dflf management assistance to fleS that are
funded

-- When otherwise gualified, acting as the
recipient of Economic Develcnment Assistance
funde for the State or reglon.

o Tc lead the way for Statas or regions to :establish
CID's, the Faderal government {(through the Department’
of Commerce) will support two regional CID's.in
FY 1931, To provide breadth, one of these CID's
will be in an industrial region, and the other in
a less industrialized State or region. The Federal
support will be in the form of leoans of 34 million
per center, on the condition that the region provide
matching funds.

2. Federal Suppor: for 3Small RED Businesses

Funding for new R&D is a problem for small firms. The small
business community eorrectly believes that given their number,
and the significance of their role in ths innovation process,
they receive 2 dispropertionately low percentage of Federal

] dollars. /To deal with this, the President is directing
esch agendy that contracts for R&D services tor

o) Develop pclicies ensuring that small businesses
are not unfairly excluded from competition for contracts

0 Publicize, through the SBA and the ‘State or regional

‘ ] ; CID*s, OploltUﬂlblEQ for bidding that are espec1allv
4 o appropriate Lo small businesses.
o Report their pwogr-nsq toward inereasing small business

”? . ' : participation annually te OMB,

L, Genersal Venture Capital Availability

S . As the number of new start~ups increases, the demand for
second-round financing will inecrease. While the capital gains
tax changes have inereased the flow from taxable private sector
investors, the flow will be further encouraged by the following
actions the President is taking: :

more
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0 The President is direecting the Administrator of
the Small Business Administration (SBA) to change
Part 121.302(a) of the SBA regulstions to permit
Small Business Investment Companies (SBIC's) and

. private sector venture capital firms to co-invest

in a small firm. The changes are subpject to
restrictions, There must be an identifiable
independent entrepreneur in contrel of the firm.
And there must not be a provisicn for acquisition
by the private sector firm as part of its financing.

o The Administration already has changed the Employment
Retirement Income Security Act (ERISA) regulations
to make it permissible for fund managers to invest
in small, innovative businesses. In addition, the
President will request the Administrators iof ERISA
and the 3BA te establish an interagency committee
to examine what regulatory changes or other means
are needed to stimulate investment in small and
medium-endowment funds. This will foster further
gavailability of venture capital.

OPENING FEDERAL PROCUREMENT TO INNOVATIONS

New technology plays ‘a critical role in promoting innovation.
In a free enterprise system, however, marketplace incentives
are the crucial moctivators., This fact hestows a special
responsibility on the Federal government, because it is the
Nation's largest single purchaser of goocds and services.

In the past, the Department of Defense and the National
Aercnautics and Space Administration have shown convinecingly

the impaect that Federal purchasing power c¢an have as a market-
place stimulus. A pilet program at the Department of Commerce --
known as the Experimental Technolegy Incentives Program ~-

has demonsirated that Lth2 government ¢an use its purchasing

power to spur innovation in areas other than major systems

~development and high technology. The President will take

actions intended to extend this experience to all Federal
purchasing. ;

s] The President is dirscting the Administrator for
Federal Procurement Pcelicy in the Office of Management
and Budgszt to introduce roforms in Federal procurement
practices by establisning uniform procurement policies
and regulations so as to remove barriers that inhibit
the government from realizing benefits of: industrial
innovuation, Special attention is to be given to
the most innovative small and minority businesses.

w= lirad: of executive ar@nﬂleo and establishments
ar e being asked to designate senlor officials
to expedite implementation of new reforms.

-- Special attention is to be given ‘to substituting
performance specifications in place of design
specifications, and, wherever feasible, selection
will be on the basis of costs over the life
of the item, rather than merely the 1n1t1al
purchase price. :

o] The President is asking the Administrator, General

) Services Administration, to expand ithe New Item
Introductory Schedule to publicize, within the Federal
government, the existence of new iftems, To accomplish
this, GSA will take steps to inform the business

community -- particularly small businesses -- of
the New Item Introductory 3chedule and of its
benefits. : o :

mnore
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IMPROVING OUR REGULATORY SYSTEM

Government regulations often influence industrial innovaticn,
stimulating it in some cases and discouraging it in:others,
For example, some regulations provide incentives for inventing
totally new processes to meet regulatory requirements, Other
regulations can cause industry decisicnmakers te divert
resources from exploratory R&D into defensive research almed
only at ensuring compliance with government regulations.

The Carter Administration has a record of being sensitive

to the need for a balaneced approach to regulations,’ independently
. of the Domestic Policy Review on innovation. Previous actions
‘the President already has taken thaft will have a favorable
Ampact on 1ndustr1al innovation include: .

-— Deregulation of airlines and other industries.
The President expects the pressure of competition
to trigger innovative new ways to cut ccsts
and improve service.

-~ In environmental, health and safety regulation,
the Administraticn is emphasizing cost-impact
analysis to take account of regulatory burdens
on industry. The President has formed the .
Regulatory Analysis Review Group and sent to
Congress last spring the Repulatory Reform Act
to make regulaticns more efficient and effective.

-- Last menth, OMB reported substantial progress
in the implementation of Executive Order 12044,
which sets goals for improving Federal regulatory
‘practices.

~- The Fresidant created the Regulatory Council
to provide beftter coordination befween the:
regulatory agencies. The Council is.made up
of the heads of 35 regulatory agencies. The
Council is working to reduce inconsistencies
and duplications between regulations; eliminate
delays, reduce paperwork and generally keep
the cost of compliance down. The Counecil :
pubiishes the Calendar of Federal Regulatiens
which contains information about major regulations
under development. This is intended to reduce
uncertainty ahout future regulations. A1l of
these reforms show the Administration's continuing
efforts to offset negative effects of regulation
on sociztal cbjectives.

.In addition to these actions already taken, the President
is announcing today several decisions specifically in connection

..w1th improved inuovation:

o The Administrator of EPA will review the agency's
programs to determine what further opportunities
exist to substitute performance standards for design
or specification standards within statutory authority.
Specification standards should only be used when
they are clearly justified. Regulatory agencies
will also be encouwraged to explore the possibility

. of providing dual criteria for either performance
and specification standards, thereby allowing':
individual firms to choose the mode best suited
for them. ' - : :

more
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0 In conjunction with their semiannual regulatory
agenda, executive health, safety, and environmental
regulatory agencies will prepare five-year forecasts
of their priorities and concerns. Better knowledge
of agenecy plans will allow industry to plan ‘its
research and development. :

o The EPA Administrator will develop and publicize
a clear impleméntation policy and set of eriteria
for the zward of "innovation waivers." He will
assess the need for further statutory authority.

¢ - Federal executive agencies responsible for rev1ew1ng
the safety and efficacy of products will develop
and implement a system of priorities. Under these
systems, the agencies will identify those products
that are most innovative and/or have exceptional
social benefits, and expedifte their clearance revieus
to the extent permitted by npplicable statutes.
These systems will affect the speed, but not the
quality, of the agency's review.

o] To expedite the introduction of new drugs marketed
in foreign countries and to expedite the U.S. drug
review process, the President is asking the Administrator
of the Food and Drug Administrstion to take steps to
assure that our drug clearance process beneflts
from the foreign experience.

FACILITATING LABOR/MANAGEMENT ADJUSTMENT TG TECHNICAL CHANGE

Labor plays an important role in industrial innovation, !
Perceptions by investors of labor attitudes toward innovation
influence the investors' willingness to move ahead. Labor,
on the other hand, recognizes the importance of innovation
and technological change, realizing that innovations that
improve productivity commonly increase the number of workers
employed within an industry over the long term. Labor zlso
understands that entirely new industries have been created
through innovation. Nevertheless, individual innovaticns
often are perceived as a threat to labor because shlftlng
skill mixes result.

The key to successful adjustment is warning time. Thus, a
labor-technology forécasting system, supported cooperatively
by labor and management, could be very valuable. Its purpese
_would be to attempt to forecast technological change within
specific industries and to assess the implications for labor
of such change. These forecasts and assessments could provide
the basis for retraining and other adjustment activities by ’
industry and labor. Labor has been advocating this appnoach
for twenty years. It is long overdue. Therefore: .

o] The President is directing the Secretary of Labor
" and the Secretary of Commerce to work jointly with
labor and management to develop a national Labor/
Technology Forecasting System. The President is
requesting that they implement this new system in
the context of cngoing labor—management activities,
. in conjunction with agen01e5 responsible for adjust-
- ment assistance, and in ccoperation with labor/
management teams.

.more
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MAINTAINING A SUPPORTIVE CLIMATE FOR INNQVATION

The results of the Domestic Policy Review stressed the importance
of a favorable climate in the U.3. receptive to new innovation

and of perceived public attitudes toward innovation. Accordingly,
the President plans three actions aimed at making a clear

public commitment to ensure that innovaticn in thls country
thrives in the future.

- 0

Recogn1z1ng that future enhancements in industrial
innovation lie prlmarlly in the management/engineering
area, the President is asking the Commerce Department
and the National Science Foundation to host a National
Conference for Deans of Business and Engineering
Schoels to stimulate improved curriculum development
in technoifogy ' management and entrepreneurship.

The President is establishing an award for technologiecal
innovation. The existence of this award will provide
explicit encouragement to U.S. industry, symbelizing

a national commitment to innovation. The awards

will consist of a Presidential planque given to companies
in.six areas: transportaticn, communication, health,
agriculture and food, natural resources {including
energy). The selection eriteria will ineclude both
technical excellence and commercial impact. The
Department of Commerce will be responsible for
presenting the President with a list of nominees

each year. The awards will he presented annually

by the President's Science and Technology Adviscr.

The President is asking the Productivity Council

to form a committee charged with monitoring innovation,
develeoping policies to enccocurage it, assisting the
agencies in implementing these policies, and pursuing
the removal of legislative or zadministrative barriers
to the innovation process.
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Mews F_eatme -

Called meager by cnhcs Adm;ms‘traiion s techno!ogy pohcy

spans several agencies, smngratee programs; more legislation and
-newer po%sc;es plgnned but does new program meei today’s reaht;es"

Wil Lepkowski_
C&EN, Washlngton

Everyone who followed the Carter,'

Administration’s 18-month Domestic

Policy Review on technological in-

novation knows that Uncle Sam de-

clined to bring 1ndustry the glfts it,

' most wanted.

Indeed, as one official in the Qffice
of Mmagcment & Budget put it to

C&EN, the President openod up his
technology policy bag and out ran a
‘mouse. The consensus
Washington has been that the “ini-
tiatives” were philosophically and
fiscally pate—in fact, minor.
“The Administration,”

in November, “has thoroughly dis-

credited itself as a'leader in the de-".

velopment of technology policy.”

Now vice president for environmental

activities at General Motors,
Ancker-Johnson, says that Cartér
failed to deliver on the issues that
- mattered most to big and small busi-
ness—reform of antitrust policy to
make joint ventures easier, restruc-

turing tax poliey to loosen investment

capital, and redesigning regulatory
policy so industry can spend more
time doing research and development

instead of paying excesqwe comph-_

ance costs.

On revu]atory policy,’ Ancker-
Johnson wasn’t guite right, but she
can hardly be blamed for 'chomping at
the bit. When she was assistant sec-
retary for science and technology four

years ago, she put together a frame--

work for technology policy, and her
suceessor, Jordan J.- Baruch, pro-
ceeded to act as if it had never been
done,

But successive Admmlstlatxons,
often act that way, especially if the_

political parties differ. -
Nevertheless, the severest of the

critics say that Frank Press, White

House Science Adviser, and Baruch

around

. said former
 assistant Commerce Secr etary Betsy
Ancker-Johnson to a Senate hearing -

", wasted valuable time. They believe
. that Baruch, whose assistants Theo-
~dore Schell and Frank Wolek ran the
" review, focused on making his own
.uhique contribution rather than on

the work of simply delivering a syn-
thesis of studies done before, plus an
agenda fora Pr emdent:al actmn pro-

" gram.

Thus, these cntlcs qay, the review
revealed nothing new, and even the

“elaim that the national consclousness

was raised over the importance of the
issue held only drops of water. In-
deed, the backing of the Chrysler loan
by the Administration was testimony
enough that noninnovative, poorly
productive companies, when big
encugh, will be propped up and bailed

out when about to die a natural death. -

Some critics wonder Wh(_,thel Carter

was listening to his own science and ..
technology message. :
Furthermore the crltlcs say, Press _
and Baruch failed to put the issue of

innovation in a global and strategic

‘perspective, They feel the program

ghould have been more dramatically
tied to an articulation of problems
facing the country in the 1780°s—
trade crises, fuel shortages, raw ma-
terials scar c1ty, financial and mone-
tary stresses affecting technological
and raw materials investments, cap-
ital shortfalls, and increasing social
malaise. Innovation for an economic
system undergoing basic structural
change, they say, was the kind of

message the more thoughtful were

waltmg for. But they dldn’t get it and

“they felt cheated.

But the facts are that the Domestic

Policy Staff, which is to say Stuart

Eizenstat, didn’t really- want anything

‘too broad or too fiscal. It wanted a

limited debate. It ranged across

_agency programs but it was in reality

a study aloncr a narrow waveband,

narrowed even further by leaving out

important policy options.
The gaps led Rep. Challe% A, Vamk
(D.-Ohio} to comment: “The Ad-

Vamk Ao :ncenhves that w:!! work

ministr auon plan g gives no incentives |
that are going to work. I'm’ concerned
about our tremendous erosion of our
technological base. In the 1980’ ;
technological leadership will be es?
sential for survival on all fronts, do-

~ mestic and foreign.”

Vanik is the third- lankmg member

~ of the House Ways & Means Com-

mittee, where all tax legislation be-
gins. He appears to ha\e gotten in-
novation fever and is sponsoring a--
hill, H.R. 5881, that would establish
tax credits on portions of an indus-
trial fund that would go to research
and development in unnexsmes His
bill is one of several innovation bills
floating around Capitol Hill.

“The whole [Domestic Policy Re-
view] thing was overblown,” says a
staffer at the office of Man.;iuement &
Budget. “We just didn’t have a hell of
a lot to offer these people. We all
know Charlie Schultze [chairman of
the Council of Economic Advisors]
has been concerned a long time about
making tradeoffs between environ-
mental regutation and cconomic
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growth. We’re already doing some-
thing about that. Taxes we couldn’t
do anything about because the Ad-
ministration didn't want innovation
to get mixed too heavily too early with
next year’s tax package.”

It is generally felt that Baruch did
not get all he wanted after his docu-
ment went up to the White House
Domestic Policy Staff last summmer. Al
Stern, the Domestic Policy staff aide
in charge of administering the review,
says Baruch initially wanted some
commitments at least to altering tax

“policy for releasing a flow of funds-
that presumably would go to innova-
tion. But DPS wanted a narrower
focus, Stern tells C&EN, fearing that
any comimitment to tax policies would
branch out into fields outside inno-
vation.

“We just don't think tax measures
are a major stimulant to innovative
activity at this junction,” he says.
“We think there’s going to be a
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downturn, we don’t know when, and
we certainly don’t feel we want to
accelerate the inflation problem.”
There is the possibility, Stern be-
lieves, that much of the innovation lag
mdustly complains about may he
self-induced, too. “Industry has a
great deal of conservatism in its own
house,” he says. “There’s a large
amount of restraint on the manage-
ment side, and that could depress
innovative activity. When I hear in-

dustry complain about our lack of

action, I simply tell them to go out
and innovate,”

Stern says that when one tries to
discover whether, there actually has
beena chopoff in American industry’s
ability to innovate, then the mea-
surements become less convincing.
This makes the steps, even to the
policy’s architects, more than a little
dubious.

“I have no doubt that accelerated
depreciation would have an impact on

innovation,” Stern says. “But it would
have much larger consequences else-
where. The reasons for accelerating
depreciation have to do with much
more than innovation. We want to
make sure there are no negative im-
pacts elsewhere. We looked at venture
capital. And the early returns tell us
that venture capital is more plentiful
than ever. But it seems to be high only
for second stage financing. Seed

money is hard to come by. ‘Petromon-
ey’ isn’t used for venture capital be-
cause it seems the more there is of it,
the less it is used for risky ventures,
So the question came down to finding
some mechanism for produeing.seed
money for initial finaneing without
making government finance every
scheme in the world.”

Much of the final Presidential
wording was chiseled out by Stern
and by Philip Smith, a top aide to
Frank Press. Smith, quite naturally,
is enthusiastic about the product. He
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says implementation of even this first
step will take two or three years but
that the initiative is integrated and
long lasting.

Right now, he says, the most spir-
ited activity is around the structure of
the bill needed to modernlze the
patent office.

“For example,” Smith says, ‘we're
aware of the inequities'of the patent
system for chemical and pharma-
ceutical companies where regulatory
compliance holds back the intreduc-
tion of a new product many years.
The patent life by the time the prod-
uct is introduced is half exhausted,
thus reducing the profit rewards the
company would get for dlsclosure of
the invention.

“We may come to the point of

proposing extension of the patent.

life,” he says, “but we're not at that
point yet. Other things need to be
done first. An even more fundamental
issue is developing legislation to ex-

tend the patent system to develop-
ments in the life sciences and to
computer communication systems.”

In six months Baruch is scheduled
to deliver to the Domestic Policy Staff

‘a progress report on each of the pro-

grams proposed by the President.
Meanwhile, technology policy fram-
ers in Commerce, the Office of
Science & Technology Policy, and
DPR will be stepping up what already

- will be going on,

“We intend to enlarge the generic

'technology area, provlded the four

experiments we are proposmg don’t
fall flat,” says Stern. “We will look
further at:the reséarchiiind develop-
ment 1nte1play between industry and
universities. We'll also be doing work
on the tax front, with the good possi-
bility that innovation will claim a

whole section of the Administration’s’

omnibus tax bill, We also will want to
look at whether there is a regional fall-
of f in innovation patterns, such as

Yenturs capital
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innovativeness of
product

purchases. Small
business will be
given preference

" Further steps in
Administration
policy for cuiting
reguiatory red lape,
giving industry

| Experimental
154 1 Technolagy

"} Incentives
Frogram in
National Bureau of

some not so good, | couid be 'panels Much ' Standards paved Lelter means of
British rodel - . forgotien. ! depends ont way for this anticipating
'experlence m:xe business grou g decisions by program. Was regulatory policles,
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between New England and the Sun
Belt states. We'll be looking further -
into the international flow of inno-
vation.” '

Other possibilities could mclude a
sweeping assessment of innovation
needs in what the Administration
euphemistically calls a “constraint -
economy,” which means serious re- .
cession or depression. “Commerce .
should be the agency examining
that,” Stern says. A National Tech-
nology Institute along the lines pro-
posed in Sen. Adlai E. Stevenson’s
(D.-111) innovation bill, 8. 1250, is
remote but still a possxblhty But .
Stern says that while Stevenson’s biil
would establish a big overall techno-
logical institute, the Administration
might tend to envisage institules of a -
much narrower focus, such as devel-
-opment of engineering manpower for
national needs and technological .
goals.

The subject is almost too.complex
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to handle precemeal much less in an

Jintegrated way because of the way
innovation covers all aspects of an.’

industrial economy. For example,
OMB is nowhere clear on the right
type of balance that should exist be-
tween federal and private sector

> funding of new technologies. Some’
* OMB  elements doubt whether the
" government should be 1nvolved m any

~ development pr()Jects :

- “Weare now e\rper:encmg gromng

" cynicism ahout the contribution of

P . - ~ federal resea1ch and development to’

the economy,” says an OMB manag:
er. “By that T mean the idea that if we
only tried harder government R&D -
would solve our probleéms. We're also -~
again feeling that what we are.
- spending in energy the private sector:
after all should do by itself. It’s hard "~

to know the difference between

""" money for demonstrations and out-
... . right subsidies:

Tt is clear, then, that |
over mnovatron wrll sizzle through the .
“turbulent eighties, Grotps at such far
poles as the American Enterprise:

Cvative capltahsm championed by~
* Ronald Reagan and John Connally,
. and the Center for Economic Alier-

natives, which wants an economy
“ more geared to meeting the needs of
~ the common man, are both devel-—
oping programs on the subject.

" cially "heard from in some ‘time i
- Commerce Department senior econ:
" omist, Michael Boretsky. It was Bo-
“retsky who sparked the debate over
- Ameriea’s ‘technological ‘competiz’
. tiveness during the early 1970’s, when
~ " previous Commerce Secretanes were
. proposing to then President Nixon a .
program not far removed from what
Carter announced last Oct. 31,

. retsky continues to assemble data and

analyses on such matters as produc<'

tivity, technological economics, and

“inflation. He is especially concerned

about the strategic consequences of a

continued U.S. decline in interna-

;.. tional technology markets and deliv-"
© =1 ered his perceptions on the subject in
" a speech last year to the Army War

College At’the moment, Boretsky’s -

views are not popular among Ad-

“mihistration economic policymakers ™

" because he believes that U.S. corpo-.
“ rations; through their export of
technology abroad, are contr1butlng

to the erosion of the country’s balance

of trade and overall strategic balance’

“in the all- 1mportant high technology

industries:; :
=+ Transfers f ech olo gy—either
“through  the ‘multinationals’ or

~ have a detrimental impact on na-

tional security, he says. The net im- -
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gdebate '

Institute, which speaks for a conser- -

One figure who hasn’t been offi--

" balance between the U.S. N
- 1UJ.8.8.R. But he believes the U.8.isin -~
' deeper trouble than the current

-7 "science and security advisory appa-
Though ignored by Baruch, Bo-

through licensing to foreign firms— ~

" pact, he says, “is adverse effect on the

balance of payments and external
value of the dollar. This, in turn, af-
fects the country’s economic, politi-
cal, and military posture abroad, in-

_cluding the many strictly defense--
" oriented installations which the
” he told_

nation maintains overse
his military audience: ;

Boretsky believes the dnf‘hne in the '
_ c0untry s technological competitive-

" ness contr 1l)uted tothe 1971-73 dollar -
‘thuch more than all _
“other factors combined,” - ,
. He adds, in fact, that ¢ “based on my
“caleulations and analysus Icametoa

‘devaluation °

firm belief that had the U.S. done

'nothmg more than it has actually .
done in promoting new technology at-
home, but had fostered exports of its”
products with the same vigor as it " ;
fostered export of licensing techraol—'.'-
" ogy, the kind of deterioration of U.S."
trade and balance of payments that
we have been witnessing since 1971
‘mlght have come eventually, perhaps
"in the twenty-ﬁrst century But not in-

19717
His views are those of Bmetsky, the

individual, rather than as policy an-
" alyst for the government. But theyare -

well-known througheut the Wash:-

- ington technology policy community. -
- He wants Washington’s current
. delve into thé national securlty as-

" technology establishment to make an

.",,obJectlve assessment of the national |

“security implications of “either the
' transfers of technology ‘or the emer: ™
gence and growth of the Eurodollar‘
' - Security Council, and the intelligence
“Boretsky’s views are rather l’lOllSth ;
“and here and there rather hawkish in

“terms of the technological power
and

ratus realizes and this has evewthmg
to do with innovation. -

He would like to see a more strate—
gic analysis of technological balance

data provided to the White House.
- Technology, economics, and security

need combined analysis, he says, and
‘the Administration is currently not

gettmg it. “On some developments

critical to U.S. long-term security,
apparently nothing is supplied at all.”

But on the domestic side of tech- ;

nology policy, Boretsky. has several
suggestions, including: -
" Substitute one. half of the

. present investment éredits for tax
 credits and apply them to research

and development aimed at techno-

‘logical innovation that would either
-enhance labor productivity, save
“materials, develop substitutes for raw’
‘materials, save energy, or, develop'{_.
truly mnovatwe new processes and.‘_

products...
. Reduce or preferably ellmmate

e

'the capltal ¢ains tax on’ gams""ll“'

stemming directly from investments :

that go into new enterprises. The -
secondary gains would be taxed at the .’
“Such a policy '
would provide the additional incen-

present 28% rate.

tives needed in the environment of
progressively scarce capital to induce

__Investors to take the larger-than-. i
“normal risk of mvestlng 1n new tech :

nical enterprises.”

» Besides havmg the Census Bu- s
‘reau publish its usual data on em- -
ployment, man-hours worked, value
added, etc., for various mdustrles add -
" to the service data on best and worst -
‘performing industries. This wouldbe.
a managerial monitoring tool leading - .
to steps to improve pelfonnance in

lagging industries. " -
« Establish a new Office of Indus—

trial Technology & Productivity En- -
_hancement in the Commerce De- "
parfment. The office would do tech-

nology pohcy planning, measure the

country’s technology pollcy planning,.
‘measure the country’s technology :+

needs  vis-a-vis level. of  effort,

administer a‘network of university- = -

affiliated centers for industrial tech-,

nology, and support anetwork of re-

gional produ t1v1ty enhancement "
centers. - 2
Tt wasn't Baruch’s assrgnment to '

pects of technologlcal innovation— -
broadly or narrowly. The military -
aspects are left, understandably, to ~
the Defense Department National

‘community. But the nonmilitary as-

pects of security are fair game, and, in

fact, strict focus on “domestic policy”

. may miss the point entirely.’

Indeed, William. Winpisinger,
president of the International Asso- -
ciation of Machinists & Aerospace
Workers, says the innovation study
was a smoke screen. In testimony in
November, he said, “The glut of cor-
porate profits—21.2% this quarter—
provides unlimited resourcés for
lavish. political contributions;  ex-

traordinary lobbying expenses, po- .-

litical and - business bribery and
kickbacks on'an mternatlonal scale, -
propaganda campaigns, front groups”™
foundations, and institutional ad- -
vertising. Yet with all these extra-
curricular activities, we are asked to

- believe that the corporate state is

having great difficulty financing in-
dustrial innovation. The truth is that
the corporate state has difficulty fi-
nancing what the corporate state

- chooses to have difficulty financing,

and it has exactly as much mnovcmon

. as it wants.”

For every Boretsky there sa Ba—

ruch And for every Baruch a Wm-[ T

pisinger. The innovation debate is so
complex that its watchers anc as-
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" sorted fans are turning now to Capitol
.. Hill and a big Congressional Research
. Service (CRS) study that is slated to =
~sum up everything known and be-
lieved about the subject. The study is -

being coordinated by CRS’s Walter

. Hahn and is part of a_voluminous
""study on economic change commis-
.. sloned by the Joint Econom:c Com- '
" mittee, o

..The study so far mdlcates that» :
there is no central theory of innova- "~ .
* creasing the risks that firms face—not. .

tion. Thus, the search usually centers

on scapegoats as pr:me causes for the.

so-called “lag.”
One draft says

sponsible business, big labor, a con-

_sumer socwty, mﬂatlon and a fal--
termg ‘economy, oOr just plain”
 ‘them’—anyone from environmen-
- talists to OPEC and. from pohtlcal’
. opposites to forelgners i :
#4 . Only one group in the country has,"’
{Mtried to achieve a holistic perspective
‘on innovation policy. Itis the Center
| for Poliey Alternatives under J. Her-

“bert Hollomon at the Massachusetts

Institute of Technology. Some ideas

' generated through that group are
important to include because no-’
1.\ where else is innovation studled more
' _mtensely than there.™ . 5 i, )
Ji-- The aim of mnovatlon the group
] contends is not so’ much a growing
- "economy but one that responds to
" change and challenge. It does’ not”
{.-. believe that government should in-

" "tervene in the marketplace by sup-
" porting technological development in

the civilian industrial sector. Tt be-

lieves that govérnment should not

brace up firms like Chrysler Corp.

.. that cannot compete any longer. It
. believes that antitrust law should be
.. enforced so that companies are pe--
nalized for not innovating. It beheves .
“the U.S. should learn from Japan.
24 “In no other developed country 1s'
- there such a complete array of pro-' '
. grams to encourage innovation,” the
_center’s Christopher T. Hill and

James Utterback say in “Technolog-

_ ical Innovation for a Dynamic Econ-

omy.” These include grants-in-aid for

‘the implementation of inventions,
. special development contracts and
.. grants, arrangements for commer-
|- cialization of new developments,

" support for capital equipment for new
" ventures, rapid tax writeoffs for new -
s developments low-interest loans for

~_ high-technology firms; special anal-
" 'ysis and advice for small fi 1rms, special .

procurement policies for small busi-

., U.S. should consider adopting new

- Japan.” Lo
quently, it is claimed that the risks of

o ‘Each finger-,
| pointer has at least one other group to
- blame: too much govérnment, irre-

5

they say, e'drding:: “Fre-

technological innovation are too great

" today, and that government should ™

take actions to reduce that risk by, for

" example, subsidizing development of = -
new technologies, weakening the an- =

titrust laws, or rolling back environ--":

" “mental health and safety stahdards.: T

“The main message is just the op- "
p051te—government should take
steps to encourage innovation by in--.

by increasing the risk of failure of new
technology, but by increasing the risk
that a firm. w1ll fail if it does not in-

novate.” 7.

L The MIT plan, although bold, - =
wouldn’t hold much pohtlcal water,

Protectionism is expected to increase, - .

_not decrease, durlng the 1980’s. And
despite what the studies say about the

comparative economies of Japan and -
West Germany, their stability is far . .

“more shaky than that of the U.8. -
“Their own insecurities and thelr need
for the U.S. market is the main force =~

behind the flow of foreign investment -
capital to the U.S. Foreign technolo-
gy, as some observers point out, is

~ diffusing quickly to the U.S. But how

the system shakes out during the’
1980’s, especially in the face of the
rising tide of the Mosler world and
the internal troubles besettmg the
Soviet Union is really anyone’s guess.
The very idea of competition over
commercial property and profits may.
be going out of style in a world more
more interdependent. One
doesn’t trade in order to compete. =
For example, foreign investment
cap1tal 1s practically surging into the
.S, from abroad. The U.S. semi-

conductor industry, once a  scattering - -

of relatively small compafies bent on
taking risk simply for the excitement .
of pushing back frontiers, is now.
being swallowed up by’ bxg foreign

. equipment makers. 'The consensus .
seerns to be that the trend is bad for

mnovation 'in semiconductors but -
good for the information processing .
and computer industries. Equipment
costs will continue to go down and.
technology will continue to ‘spread

across borders in healthy amountsas -

a consequence. Foreign countries are - .
buying into U.S. know-how and are _
begmnmg to set up manufacturmg

facilities in the U.S..

In surveying global 1ndustr1a! ac-
tivity, in fact, one comes away with

"“the feeling of the awesome speed and
“volurme of international technological
~investment. Some examples:

- nesses, ‘open’ research ]aboratorles in.:
_ all prefectures for the use of new and
‘r‘_fsmall firms; and nointerest loans for
modernlzatlon of small firms. “The -

« International Telephone & Tele—

"“graph plans closing two unprofitable . -

color television plants in Britain. - ..
» Boeing plans to spend $300 mil-.

: lion in Britain during the 1980’s;
" programs of the kind now found in

"FUJltSU Japan’s leading com- .
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1974 78

. Technology -Infensive -

Indusiries® . - - o Nonlech'n.MDQ!

.. Chemicals and
" allied products

intensive *
industriesh .

Techno!ogy—lnienslve e RS .
i Industrigsd -, " _Noniechnolngy-{_
S Chemicals and - Intensive
Total . allled producls Industriest .-

) INDICATORS OF _TECHNOLOGICAL |

Expendi!ures on R&D “all source
.ot funds as % of gross produc .
E ongma!ed (value added) averag
; Employmenl of scientisls and
engineers in functions other

" than R&D as% of lotal employ.

. ment, average™ " B
Employmen! of craflsmen as %

of “operatives and laborers’
(census lerms) :

- ECONOMIC PERFORMANCE
Average annual growth in real
L. output, % peryear
e Average annual gwwih m
'ment % _per year -
Average annual growth inreal
output per person employed (pro-
‘duclmly), % per year

balance $ biltionk

.‘ 7 éatio

puter manufacturer, studies the fea-;

~with TRW..
" ‘o Philips of the Netherlands

" pands and restructures its Japanese
" marketing operations to prepare for .

. introducing its video-disk equxpment
% there in 1981.
w7 e Kuwait and Bahrain estabhsh
. .. Bahrain- Kuwalt Petrochemical In-
.7 dustries Co. in the first joint indus-.
- trial venture between two Persmn
Gulf states:.”:

The sheer volnme and dlversn:y of '

" such news is dazzling and one cannot
~ help but conclude that the’ competl—
tion is overpowering.: ;

" exercise, the federal system, which is
to say the people of the U.S,, seems

U.S. inventiveness——a force author

~ground River,”

transfer, as well ‘as for.the Age ¢
Aquarius,; The common theme

“somehow a pairing of eco oml' '
“the true nature of wealth:
. So what should we make of all thi

" sibility of a 301nt—marketlng venture'

) poised to draw on that reservoir of .

" Max Lerner labeled “The Under-

. .in an essay written.
7 almost two decades ago. It is at once
a corporate Main Street'and coun”
fterculture phenomenon—goals for .
_the era, of international technology

“stirring?. What sort of a technology
pohcy is being born in laboratories as.

o adse

a Includes chemicals, nenelecirical machinery, electrical machlnery and equnpmani 1ransportat|on eqmpmem and m;ssnles and instruments and controls. b Comprises all industries .. -
not listed as technology—mtenswe. most notably texiiles, apparel, iron, steel and nonferrous metals, and furniture. & Average for 1960-70. d 1976, Source: Prepared for CAEN by .- - T .
. Michael Boretsky of 1he Deparlmem oi Cem erce, Based on da'ia fromthe Sureau of Ecenomic F\nalysm Bureau ot Census Bureau of Labor Stahstncs and Natnonal SCIel‘ICE Foun- LoEe T

ell as in farms, Lowns, and co-ops?

the brink of panic? Baruch hasn’t

addressed this. His themie, in a way,
. is to stem the tide of competition.
Maybe author Gary Wills says it best'

in his book, “Inventing America,”
‘about Jeffersons
groundings

Jefferson felt accordmg to Wllls _

_that all new gadvets simply re-exem-
; p11f1ed the great Newtonian laws, that

_ all “curious” mechanisms were little
- orreries (mechanical models of the
Whatever the merits of the Baruch |

planetary system) of nature,-
~“This explains,”

patent rights. No one can truly ‘own’
the ‘invention’ of things that work,

things work by the laws of Nature and
‘of Nature’s God. Jefferson was op-

private’ enterprase. ‘Al enterprise is
public, is common. Not only does the

the forces driving the earth;”.

the meager beginnings of national

How can the notion of private intel-
‘ctual property—technology under

“capitalism—beé reconciléd with the”
free flow of knowledge in'a world at

phllOSOpthﬂl )

says. Wllls “J efJ v
A‘ferson s opposition to long or rlgorousi

posed to the individualist vision of -

earth belong to the living. So do all__‘

,'rerles and thus belongmg to nature
“bears’ curious resemblance to the :
.theolocy of Islam, a religion causing

“%0 much trouble for the U.S. today; - -

“and’ perhaps the Sovret Unlon to-
TROTTOW:

Baruch’ “and Press would Sound
‘hollow to'even the most ' moderate of

. be. used not to master nature but to
hve with -it. But ‘one 'would have

hoped that Baruch and Press would =
have paid attention to tides instead of - !
waves, One suspects ‘that much bigger "

things “are going to drive human
technics than a Press/Baruch per-~ .
ception of wealth and machines born i
somewhere in Victorian England. -

. A 3M Co. executive.told C&EN
. _ recently: “We’re becoming a have-not
since no one can own Nature, and all *

nation by our own hand. Im not’
worried about 3M ‘because we're al-.

‘ready 46% offshore But here in this - |

_country we're afraid to take risks for’
fear of being penalized by the regu-
lators. Or take Three Mile Island. If

that isa risk, I'll take that kmd any: i ‘

“But you know, $Somewheére in the__

body of the Amerjcan people thereis’
“imnovation policy that could die in
“months. But the notion of Jefferson’s -
idea of mechanical gadgets being or--

a great pool of common sense. Some-'-
where down the ling 'm hopmg it will .
'emerge agam . :

ayatollahs, or to a more neutral sect of B
‘more ‘spiritual Moslems known as = |
Sufis, who believed technology was to -+




- Neiavs Feature

Calied meager'by criti(;é' Admini.stration’s technology policy -

spans several agencies, mtegra%es programs' more legislation and
newer pahmes p!anned but does new program meet today s realities?

Wil |epkowski
C&EN, Washington

Everyone who followed the Carter
Administration’s 18-month Domestic

Policy Review on technological in-

novation knows that Uncle Sam de-
clined to bring mdushv lhe ﬂlils it
most wanted,

Indeed, as-one of[mml i the Office

of Management & Budgel put it to.

C&EN, the President opened up his
technology policy bag and out ran a
mouse. The consensus around
Washinglon lias heen that the “ini-
tiatives” were philosophically and
fiscally pale—in fact, minor.

- “The Administration,”

-Ancker-Johnson to a Senate hearing
in November, “has thoroughly dis-

‘credited itself as a leader in the den'

'velopment of technology policy.”

Now vice president for environmental

aactivities. at General  Motors,
‘Ancker-Johnson says that Carter

H{ailed to deliver on the issues that

matiered most to big.and small busi-
‘ness—reform of antitrust policy to
§mal\e Jnmt ventures easter. restruc-

‘turing tax policy to loosen investment

capital, and redesigning regulatory
policy so industry can spend muore

-time doing research and development.
_instead of payving e\cesmve cumph-._

b ame costs,

On regulatory puolicy, Ancker- .

~Johnson wasn't guite right, but she
ean havdly be blamed for chomping at

- the hit, W hen she was assistant sec-

retary for science and technology: four
years ago, the put together o ffame-

_swork for tv('hnuln;:_\' policv-and her -
L SUCCessOT,
ceeded Lo act as il it had nev er heen‘

Jordan 1. Barueh,
done,

But successive '\dmmlslmtmm
- often act that way, L'\-])t‘kld“\' i 1lw
- political parties differ.

Nevertheless, the severest of {ht‘_-_
say that Frank Press, White |

= erities

House Science Adviser, and Baruch

Pro- -

wasted valuable time. i heyv believe
that Baruch, whose assistants Theo-

dore Schell and Frank Wolek ran the

review, focused on making his own
unigue contribution rather than on
the work of simply delivering a svn-
thesis of studies done before, plus an

avenda for a Presidential action pro-

L gram.

m,” said former -
assistant Commerce Secretary Betlsy -

Thus, these critics say, the review
revealed nothing new, and even the

claim that the ndtumal consciousnesy
awas raised over the importance of the

issue held only drops of water. in-
deed, the backing of the Chrysler-loan
by the Adminisiration was testimony
enough that noninnovative, poorly
productive companies, when big
enough, will be propped up and bailed

out. when about Lo die a natural death. .

Some crilies wonder whe!he: Carter

-was listening to his own science and

~maldise, Innovation for an economic’

technology message.

' }‘unhelnune the critics say, Press
and Baruch failed to put the issueof
innovation in a global and strategic
perspective. They feel the program
should have been more dramatically
tied to an articulation of problems
facing the country in the 1980°s—
trade erises, fuel shortages, raw ma-
terials scareity, financial and mone-
tary stresses allecting technological
and raw matmiaia investments, cap-
ilal shortfalls, and increasing soc ml

system undergoing basic structural
change, they say,
message the more theughtful were
\\dllln”[m Huttlux(h(in fv'til-m!d
they Folt cheated. :

But the facts are that the Dnmoshc ‘_

Policy Stalf, which is {0 say Stuart
Bizenstat, didn™t veally want amyvthing
lou broad or tou fiseal, It wanted a
limited debate. U ranged’ neross

agency programs bhut it was in reality
a study along a narrow waveband, -
narrowed even further by leavi thy out

unpml(ml policy options,
The gaps led Rep, Charles AL Vanik
(.- Ohm) tu comment:

technological base.

was thé kiud of

. \mwl thing was ov erblown,

“The f\(_i~

Vamk. no incentives. lhat will work

ministration plan gives o incentives
that are zoing to work. I'm concerned
aboul our tremendous erosion of our
In the 195075
technological leadership will be es-
sential for survival on ali iumts do-
mestic and loreign.” *

Vanik is the thnd_umking mernber

of the House Wauvs & Means Come-

mittee, where all tax legislation be-
gins. He appears to hd\f.‘ golten in-
novation fever and. is Sponsoring a
hill; FLR. 5881, that would establish
tax LiE‘dltH on portions of an indus- -

drial fund that would vo to research

and development in universilios. His

“billis one ol several imiovation bills

flodating around Capitol Hill.

" The whole {Domestic Policy Re-.
ROVE b
stalter at the ofTice of M wvmvnt &

- Budget, “We just didn’l have a hell of

d-lot to offer these people. We-all

Cknow Charlie Schultze: [ehatvmm of
“the Councdl of Fechomic :\\l\l\()lhl :
- has beerrconcerned a fongtime ¢ 1hmnt' :

muking tradeoils betwee ] environ:-
anental regulation and cconomic

Jﬂni.-'?,' 1'980'*9&?-:'.\-' | 3 7




Tne Adm s rat:on s technologlcai mnovahon eﬁcrt has 15 ma;or programs

“ Flscat 1981 funtting

- Gomment

ways of informing

NTIS wilt hire

Program Cemer lor Formgn
s Litilizing Fadaral: lecheology . -
- Technotogy ulilization.
Agency National Technical | NTIS .
: Information o
Service,
Department of
Commerce
Conlact’ Melvin Day.'(FGS) Melvm Day (703)
5537-4636 - . 557-4636 i
Purpose Naw, imgroved Collect and

disseminate

industry of informatiort on
inventions in . fareign, potentiolly
federal innovative
laboratories techrologies - .
$1.2 mittion -~ $4.2 mittion ..

Translations of -

several writers foreign literature
and analysts to {51.8 million). )
produce Funding probably

interpretive
material. Effective
implementation,
extension, could
cost much more
than proposed
$1.2'million

insufticieat. Part -
two ($2.4 million)
involves federal
debrieting of

-visitors to {oreign

countries. Gould
take years to.
produce relevant .
information_.

Generlc 1eclmo[oqy_
cenaers .

Department of
Commerce {three
centersy; National
Science Foundation

.} {ona center}

Coammarce: Franci§
W. Wolek (202) |
377-3966; NSF:

Robert Coltan (202)
634-6204

Industry/govern-
ment-furded
centers 1o upgrade
bread, basic
technologies

7$6 million to $8

mlmcm .

Generic

tachnologies
include welding,
corrosion
pravention,
lubrication. NSF
supports several
such genters and

© reports success. A

faveorite scheme of
Jordan Baruch

T tmprove

{OSHA, FDA, EPA)

- need is

Roqul'zmry
technology
development

Office ol )
Management &
Budget, over-
saeing regutatory
agencies. or
Productivity
Gouncil

Undecided but try
Phillip Smith,
08T, (202) 395-
6244 :

innovation in
reguiatory
cempliznce
technology

Most agenciés o

have long been
rmade conscicus
of promoting best
and most efficient
technology. Big

oxperienced staff
of agencies

Bet!Pr lnduqtry-
universily
ceopiration in
R&D

HNationad Science
Faundation

Robert Colton
(202) 634-6204

Help universities
understand style
and scope of
industrial
rasearch, train
students betier for
careers in industry

$20 million

Said to be one of
best-run NSF
programs. Plans
1o extend program
to other agencies
with goal of 3150
mitlion total

Unitorm:
government
patent policy

Oftice of Science
& Technology
Palicy -

Phillip Ssmith (202)

395-6244

Give companies

exclusive licenses
to deveiop
government-owned
inventions.

Would be
governmeniwide
policy.

A Iong—sbughl
program often

. thwarted by public

interest groups
and populist
politiclans.
QOutlook tair, but
epposition will
fight. Wili require

“legislation

Upgrading of #.'tlvn‘

& Trademark Offis

Patent & Tra«_i.em;m
Otfice

Patent
Comrmissoner

- Sidney A.-Diamon:
1 (703) b57-3G71

Further automation
of fiting,
classification;.
establishment of
single count only 0+
patent appeals; re-
examination of
issued patents on
request -

Not determined

Chances good.
Senate and Housue
behind proposais.
Legislation already
introduced in
Senate

growth. We're already doing some-
thing ahout that. Taxes we couldn’t
do anything about because the Ad-
ministration didn’t want innovation
to get mixed too heavily too early with
next year’s tax package.”

. is generally felt that Baruch did
not get all he wanted alter his docu-

ment went up to the White House

Domestic Policy Staff last summer, Al
bte: n, the Domestic l’oltw staff mde
in fiarge ol administering they

commitments at least to altering tax
poliey for releasing a flow of funds
that presunmably would go to innova-
tion. But DPS wanted a narrower
focus, Stern tells C& BN, learing that
any commitment to tax policies would
l)mnch out into lields mltsule inno-

“vation.

“We just don’ t think tax measures
are a major stimulant to innovative
activity at this junction,” he says,
“We think there's going to be.a

.18 . C&EN Jan. 7, 1980

Fiy lt‘W, .

q(wq‘“!"}'rrnt"rrnrm*rﬁv"r;ﬁﬂ‘ o some

downturn, we don’t know when, and
we certainly don't feel we want to
accelerate the inflation problem.”

There is the possibility, Stern be-

leves, that much of the innovation lag
industry complains about may . be
sell-induced, too. “lndustry has a

areat deal of conservatism in its own
- house,”

“he -says. “There’s a large
amount of restraint on the manage-
ment side, and that could depress
innovative activity, When I hear in-
dustry complain about our lack of
action, I simply tell them to go out

“and innovate.

Stern says that when one tries to
discover whethier there actually has

Lieen a dropuff in American industry's
ability to innovate,

then the mea-
surements beomne less convineing,
This makes the steps, even to the
policy’s architects, more than a llt(le
duhmm .

“1 have no doubt that, ace 't’t{‘ldt(‘d

--.(lvpun iation would have an :mp.u ton

innovation,” Siern says, “But it would
have much larger consequences else-
where. The reasons for accelerating
depreciation have to do with much
more Lhan innovation. We want to
make sure there aré no negative im-

pacts elsewhere. We looked at ventiyre

caplml And the early retuenstell us |

that venture capital is more plentiful
limn ever. But it seems to be l}u,rh( iy}
for sécond _stage Tiancipg, Seed
moniey is hard to cotiie by Petroon=
ey isn't usedm tre capilal be-
calse 1t seems the more there is uf 1l
Hsused for visky ventuges
O the question came (lm\ nio imdm;r

/some mechanism for producing seed
oney for initial financing without

making governnient finance every
scheme in the world.”

duch of the final_Drestdtntial
wording washistiod out. by Stern
amd by Philip Smith, a top aide to
i'mni\ Press, Smith, quite naturally,
is. (-nthu\msu( ahnul the plu(ltl(.t He

>%/
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" Otlice of Smal}
Business P‘de.n!
Counsel

Small Busingss
Administralion

Milton Stewart (202

653-6533

Help inventors

convert activities to
small businesses by

antreprencurial
caunseling

: :Negiigihi_e

Universal
approval -

Claritying astitrust
policy

Justice
Gepartment, -
Federal Trade
Commission,
O5TP :

“Justica: Ky Ewing
(202) 6332562,

FTC: Robert Reich
(202} 523-1447,

OSTP: Philiip
Sriith {202) \595-
6244

Exrﬁlain antitrust

" policy 16 industry -

mere
eystematically;
pubtish guidebook
¢n antitrust/
innovation for -

b industry

. Negligitla

industry
chronically
complains that
antitrust policies
are vague and
inrconsistent on
joint ventures.
Wants more -
tlexibility, Justice
says it is flexible

engugh. No policy
‘| changes expected -

“Small business

mnovation

-V research program

National Science
Foundation

Roland Tinbetts .

{202) 634-6204

NSF provides
venture analysis-
and feasibility

- testing support to

new hrms

$10 million above
current $2.5
millign

Goal 10 establish -
same program in

ather agencies ta
goal of $150
miltion otal
funding

Corporations for
insovation

- Development

- Departmont of

Commerco (some

-NSF holp)

Philig Goadmas

- (202)377-3914

‘Help.states give .

SuUpport to new
husinesses

$8 million (34

‘million per center)

Legacy‘rbf old,

defunct State
Technical Services
Act. Some stale
programs good,

some not 50 good.
- British model

exgerience mixed,
since British
innovation record
poor of late

Fedaral support
for amal RAD
husinesses

Sl Business
Administration

Miltors Stewart

{202) 653-6533

. Give smalf R&D

firres bigger stice
of federal grant
and contract
business

Neg!.igible

OMB will monitor,
prograss. Wil
requive vigor and

verve by Stewart, .

or whoie thrust”
ceuid be
forgotten. Small

_ business groups .

will need o
maintain pressure

’

Venture capital
availability

Small Business
Administration

r\."'iillcn Stewart

(202) 653-6533

Changes in Small

Business .
Investment
Corporations/
Employment
Retirement
Security. Act -
policies ’

Possibly *
significant. ERISA
change was

Tecommended by

several industry
panels. Much
depends on
decisions by
pension fung-

managers

Opening ledorat
procurement to
innovationts

Off] ice of
Management & -
Budgat. General

. Services

Administration

OMB: Fred
 Dieirich (203)

395-6810 GSA:
Gerakd McBride
(202) 5661043

Policy changes o
aase eslry of
innavative
pProgucts into
governme:it
purchases. Small
business will be

given prefarence

Experimental
Technology
incentives
Program in
National Bureau of
Standards paved
way For this
program, Was
procuct of Nixon

.science and

technology -
message of 1872

impraving
governimant
regulations

i—jrwironmentai
Protaction Agency, -

‘Food & Drug

Administration,
Qcecupational’ oately
& Heaithy

| - Administration. -

. Call Philin Smith at

QETP for referral

| {702)395-6244

Substitution of

performance for
design standards;
five-year forocasts
of priorilies. -
Clearance baszd on
innovativeness of

. product

Further steps in
Administration
poilicy for cutling
regutatory red tape,
giving industry
better means of
anticipating .
reguiatory policies,
actions

says nnplementatmn of even this first
step will take two or three vears but’,
that the initiative is integrated and
long lasting.

Right now, he says, the most spir-
ited activity is around the structure of
the bill needed to modernize' the
patent office.

- “For example,” Sn n,h savs, “we're
aware of the inequities of the patent

systeni for chem:mf_'md pharma-
ceutical companies where regulatory -

compliance holds back the introduc-

tion of a new product many vears.

The patent life by the time the prod-
ucet is introduced is halt exhausted,
thus reducing the profit rewards the
company would set 1u1 disclosure of
the invention. |

“We may come to the point of
proposing extension of the patent
life,” he savs,
point yet. Other things need to be
done first. Aneven more fundamental

}‘%“/,issuu is develeping fegislation.to ex-.

but we've not at that -

tend the patent system o develop-
ents in the life sciences and to
computer communication systems,”
In six months Baruch is scheduled

‘to deliver to the Domestic Policy Staff

a progress report on each of the pro-
grams proposed by the President.
Meanwliile, technology policy fram-
ers in Commerce, the Office of
Science & Technology Policy, and
DPR will be stepping up whatdlleadv
w111 be going on,

“We intend to enlarge the'y generic
technology area, pm\uied the four
experiments we are proposing don't
fall flat,” says Stern. “We will look
further at the research and develop-
ment interplay betweenindustry and
universities. We'll also be doing work
on the tax front, with the good possi-
bility that innovation will claim a
whole section of the Administration's
omiibus tax bill. We also with want to
look at whether there is a regional (all-

off-in inpovation patterns, .u.uc.h us

“that,”

between New England and the Sun
Belt states. We'll be looking {urther
into the international flow of inno-

wvation.”

Other possibilities could mviude a
sweepnw assessment of innovation
needs in what the Administration
euphemistically calls a constraing
economy,” which means serious re-

“cession or depression. “Commerce

the agency examinlng
Stern says. A National Tec h-
nulugy I11.~.11Lute along the lines pro-
posed in Sen. Adial . Stevenson's
(DY innovation bidl, 5. 1260, is
remote bul still a possibility, But
Stern sayvs that white Stevenson's bill
would establish a big overall techno-
logieal institute, the Administration
ml”ht tend to envisage institutes of o
much parrower tocus, sue has devel-
opment of engineering nanpawer for
natienuad noeds and  techuologieal
[.{(hl[‘-n AR IRE

shuuid he

The.subje

L is almost too complex
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to handle piecemeal much less in an

integrated way because of the way

innovation covers all aspects of an
industrial economy.

ivpe of balance that should exist be-

'iun({m(r of new Ltechnologies.

K/g,overnnmnl should be involved in any
development projects.

“We are now experiencing growing
cynicism about the contribution ol

federal rescarch and development to
the economy,”
er. “By that I mean the idea that if we

only tried harder government R&ID

would solve our problems. We're also
again feeling that whal we are
spending in energy the private sector
" after all should do by itself, it’s hard

to know the diflerence hetween.
money for demrmstratmnq and out- :

right subsuheq
It is clear, then, that the dehate

over i_nnovatiou W iIl sizzle through the-

turbulent eighties. Groups at such {ar
poles as the American Enterprise

Institute, which speaks for a conser-
vative capitalism championed by

Ronald Reagan and John Connally,
" and the Center for Economic Alter-
natives, which wants an economy
more geared to meeting the needs of
the common man, are hoth devei-
oping programs on the subject.

One figure who hasn’t been -offi-

cially heard from in some time is
Commerce Department senior econ-
omist Michael Boretsky. Il was Bo-

retsky who sparked the debate over -
America’s technological competi- .

tiveness during the early 1970"s, when

previous Cemmerce Secretaries were
proposing to then President Nixona
program not far removed from what

Carter announced last Oct. 31.

- Though ignored by Baruch, Bo- )

retsky continues to assemble data and
analyses on such matters as produe-
tivity, technological economics, and

inflation. He is especially concerned

about the strategic consequences of g

continued U.S. decline in interna-

tional technology markets and deliv-
ered his perceptlions on the subject in
a speech last yvear to the Army War

“College. At the moment, Boretsky's

views ar¢ not’ popular among Ad-

ministration ceonomie policymakers
Csuggestions. including:

because he believes that LLS. corpo-

rations, through their export of
technology nbrund. are contributing
Jtothe erosion of the country’s balance

of trade and overall stritegic batance .
in the all-important high texhnniwf\ :

industries.
Transfers of lt.‘(‘hl'ﬂ(}h);’j;\'~ ~either
through the multinationads | or

through licensing to toreign firn -
have a detrimental impact onna-

tional security, he savs.The netim-

20 . C&EN Jan. 7, 1980

o pact, he says,

For example, -
L OMB is nowhere clear on the right-
B bl

tween federal and.private -sector -
Some. - nation maintains overseas,”

OMB elements doubt whet]wr the - his military audience.

says an ONEB manag- -

Cgelting it.

~enhance ‘labor
©omaterials, develop substitutes for raw

*is adverse effeet on the
balance of payvments and external
value of the doellar,

which the
he told

ofiented installations

Bor otak\ believes the decline in the

éountry’s technologicn] competitive-
ness contributed to l!w 1971-73 dollar
 devaluation
. olher Taclors combined.”

“much more than all

+ Headds, in fact, that “based onmy

<caleulations and analysis, [ came to a
“firm beliet that had the U.S. done

nothing more than it has actually
dune:m promoting new technology at

‘home, but had fostered exporis ol'its
~products with the same vigor as it -

fostered export of licensing technol-
ogy, the kind of deterioration of U.S.

““trade and balunce of payments that

we have been withessing since 1971
might have come eventually, perhaps
in the twenty- fust century. But not in
1971.7

His views are those of Bmetsl\y the
individual, rather than as policy an-
alyst for the government. But they are
well-known throughout the Wash-
ington technology policy community.
He wants Washington’s current

_ technology establishment to make an

objective assessment of the national
security implications of “either the
transfers of technology or the emer-
gence and growth of the Eurodollar
markeis.”

Boretsky’s views are rather holistic,
and here and there rather hawkish in
terms "of the technological power
balance between the LS. and

U.S.S.R. But he believes the U.S. is in
deeper trouble ‘thanthe current

science and security advisory appa-
ratus realizes and this has everything

 to do with innovation.

He would like to see a more strate-
gie analysis of technological balance
data provided 1o the White House.
Technology, economic 5, and securily
need cumhmed analvsis, he savs, and
the Administration is cuuml.h not
“On some developments
critical to U8, long-term se(mih‘
apparently nothing is Hu]);}[l(‘(l at all”

“But on the dmueal:( side ol tech-
no]uwx policy, Boretsky has several

s Substitute one half of the
present investment credits for tax
credits and apply them to research
and development abined at techno-
logieal innovation that would either
productivity, save

mraterials, save energy, or develop
irul\, innovative new l)mc sases ard
pmdmh.

. lwduu‘ or pu-lu ah[\' {*lmnu(ml

This, in turn, af-
- {ects the counbry's economie, politi-
cal, and military posture abroad, in-
Celuding the many strictly defense-

apital gaine dax on

Lhe _
stemnring divectly from investmoents -

g lins

that. go into new enterprizes. The
sewml.:rv gains would be taxed at the
present 28%. rate.s “Suech a policy
would provide the additional incen-
Ltives needed in the environment of
progressively scavce capilal to induce
mvestors to take the larger-than-
normal risk of investing in new tech-
nical enlerprises,” '

o Besides having the Census Bu-
reau. publish its usual data on em-
ployment, man-hours worked, value
added, ete.; for various industries, add
to the service data on best and worst
performing industries. This would be
a managerial monitoring tool leading
10 &,teps to :m]nme pu{m mance in
lagging indusiries,

e Tstablish a new Office of Indus-
trial Technology & Productivity En
hancement in the Commerce Ie-
partment, The office would do tech-
nology policv planning, measure the
country’s technology l)uhc\f planning,
measure the country’s tec hnulotr}
needs vis-a-vis level of effort,
administer a network of universiiy-
affiliated centers for industrial tech-
nology, and support a network of re-
rrlonal pmductlwty enhancement
(enter

It wasn’t Baruch’s assignment to

delve into the national security as-

pects of technological innovation—
broadly or narrowly, The military
aspects are left, understandably, to
the Defense Department, National
Security Council, and the intelligence
community, But the nonmilitary as-
pects of security are fair game, and, in
Fact, strict focus on “domestic policy”
may niss the point entirely.

Indeed, Willlam Winpisinger,
president of the International Asso-
ciation of Machinists & Aevospace
Workers, says the innovation siudy
was a smoke screen. In testimony in
November, he zaid, “The ghut of cor-
porate profits—21.2% this quarter—
provides unlimited resources lor
favish political contributions, ex-
traovdinary lobhying expenses, po-
litical -and "business bribery and
kickbacks on an international seale,
propaganda campaigns, ftont groups’
foundations, and institutional ad-
vertising, Yet with all these extra-
curricular activities, we ave asked to
belteve that the corporate stale is
having great dilTiculty financing in-
dustrial inmovation. T'he truth is that
the corporate stale has ditfiealty fi-
nancing what the corporate state
chooses to have difficulty financing,
and 1l has t‘\‘lcl,ij\' as much Innovation

as it wants,”

For every Bmvlsl\\ there™s o Da-
ruch, And Tor every Barach o Win-
pisinger. The Tnnovation debate w50
compex that its. walchers and as-




v By ARLEN J. LARGE"
Staff Reporter of TUE WALL STREET JOURNAL
WASHINGTON—Last Oct.” 31, President
“Carter proudly announced the begmnmg ofa
program that “will significantly - enhance
our nation's- industrial mnovative capacity

' Some elements ‘of the plan have been
- scaled back by the:budget cuts ordered in
: March; other points in Mr. Carter’s October

ing the most progress so fariare a couple of
2, patent-reform bilis that have been passed by:
the Senate and are: ‘heing fayorahl i

Cup have the xmpressmn rthat thmgs are
.‘ going pretty -slowly,”” says Howard Nason,
" president of the Industrial: Research Insti-
* tute’s Research Corp. in St Louis, The orga-
f ‘nization, formed by 250 companies to spur
“innovative technology, has been advising the

f the President’s prograntinto effect..
Mr. Carter's October ‘message was ftself -
14 the climax of a massive 18-month govern-
~ment-wide study on ways that federal agen-,
4 cles.could encourage industries to put more
Tyt inngyative pmducts on the market. Early in
i the " Carter - :administration, presidential,

R T '3 science adviser Frank. Press. and other offi-”

© cials began deploring- what. they ‘considered -
© an’“innovation lag” in:'the U.S. compared

keted by Europe and Japan :
M. sCarter’'s  Ottober message disap-
- pointed many businessmen and Capltol Hill
lawmakers. who had been following the inno-.
vation study. closely. Critics especially com-
* plained. that.the message didn’t contain any
new tax breaks for busi‘ness aimed specifi-

b:u ‘vt to be proposed.”
“Business groups that took ‘part in the 18-
month stedy predictably  complained 'that

" pressed sympathy for this view, but didn’t
- promise any specific regulatory letup. The
- message called for reguldtory- agencies to
prepare five-year forecasts of their '‘prior-
ities and concerns’ to give business'a better
- idea on how to pl.m its futurehresearch. Six.

t :

his . command

1 don't recall receiving any spemhc re-
qulrement” on “how specifxc the five-year.
forecast should ‘be, says"an-official at the

and Health Administration.-At the Environ:
mental Protection Agency, plans are under
> way 10 put out the required five-year fore-

~cast, but a regukatmn drafter confides, "1
.. don’t think it's going to be terribly useful.”
'S0 far, little guidance has come from high-

casts should be written, “This hasn't been
one. of the _highest priority items on our
list,” “says a staffer injthe: Presuients
science adviser's office.

trust-law enforcement as a barrier to coop-
. erative, multicompany research on common
" technological problems. Mr. Carter didn't
“propose any changes in antitrust law on this:
point, but did instruct the Justice Depart-
ment to write a guide clarifylng ways that
cooperative research projects can.be per-

- on the fourth draft of a 40-to 50-page state-
- ment, due for possible publication this fall.
oM Carters message. ccalled for estab-

[JM 30,1984 wfm"

4-00ney..ta.small. companies. wanting. to, putsg

"’ -50 governors soon will be asked by the Com-

message to Congress have heen dropped as, _
| with dispensing grants for basic research,

i e‘L‘ sciences that may lead to innovative mar: |

- Commerce Department on ways to put parts

“toring  of “~‘government-financed-‘research

~ with the volume of new.products heing m‘ .

i ¢oncerns, -and."to’
* coach .the: concerns/The:. SBA has;. indeed, -

* government reguiations ure;stifling innova-.
“tion. Mr. Carter's Octobe;' message ex-

.fied miarket. Currently, some agencies insist
‘on giving nonexclusive licenses to all com-"

_Department of Labor’s Occupational- Safety. | !

er-ups in the administration on how the fore-

formed legally. The department is working |

neric technology centers,” where the gov-
ernment and various industries would :
jointly finance research on such topics as !
better welding techniques and reduction of ¥
friction and wear. However, sites for the
centers haven't been picked yet, and the list
of research topics isn't ready. Similatly,’
sites haven't yet been selected for two pro-:f
posed “corporations for innovation develop- |
ment,” which would loan federal and state [

high-risk new~products on the market. The'i

merce Department to submit ideas on what §
the eorporations should do.

in recent years, the Na.tlonal Scaence'{_
Foundation, a governinent.agency charged.,fx

has been financing joint industry-university,
Tesearch projects in chemistry” and -other:

‘keting breakthroughs. In October,: Mr. Car+7T
ter said he wanted the foundation. to spend:
more money for this program and to seé the ;
idea used by the Defense Department, thet
"Energy Department; the EPA and the U.S. t
space agency. However, - the balance-the-;
budget spénding cutbacks ordered in March-
canceled much of the proposed financial ex-
pansion in-the NSK's innovative regearch
programs. - There's . to-be a multiagency
_meeting to discuss the spread of industry-
university researcl: grants, but +it hasn’t
been held yet. 7 ' S R
Mr. Carter called for’ an offxce in the { . "
Commerce: Department o step. up. its moni-"

projects that could lead to market inriova- g
tions. The same office, he said, should moni-
.tor foreign technologies for applications in
the U.S. One idea was for fedéral officials to.
interview Americans returning from abroad
.on what interesting new' technologieal wrin- ?
Kles they'd ‘seen,-a notion. that smacks of'
distasteful'snooping to some people. “Ii'any-

ommerce Department spokesman N
* The President asked the Small Business
Adnumstratmn to -be-more: receptlve o re-

iite” d patent: expert to

fllled the patent jabj.'r_‘ ith“an “acnng" du‘ec-'

One of the major "achievements of the in-
_novatmn ‘study was to hammer out for: the ¥
first time a consistent government-wide pol- ), -
‘icy on exclusive marketing rights for prod-
ucts invented with government research
funds. Marking something of -a retreat by {
_the Justice Department, the policy says that
a company can pget exclusive marketing__ -
nghts for putting such a produet on a speci- ¢

18, whlch crmcs say makes them attractx

© Business groups also have criticized anu- B SN
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Smad business seels S Byl VelelGm DEieY
lx ‘ . o Small business R&D groups organize, press for

innovation legislation against White House resislance;
Small Business Administration aims at lead role

Wil Lepkowski
CA&EN, Washington

To hear it told these davs, unless the
government gets serious, technologi-
cal inmovation in small, crealive
businesses is headed down a path Lo
oblivion, .

Uncle Sam sustains big husiness
with {at procurement contracts on
such things as cruise missiles, M-1
tanks, and svnthetic fuel plants. It
favors universities with. billions of

dollars in research grants while clos-

tng iis eves to [ast and luose academic
accounting practices. And through
inequitable tax, regulatory, and in-
vestment rules, it stitles the en-

trepreneurial air around inventive

people. Ouly the big will survive,
small business lears in its darkest
maoments,

Elmer Fike, president of Fike
Chemical Co. in Nitro, W.Va., savs he
has had to lay off his whole research
stalf over the past two vears because
his profite colhided with government,
safely, health, and environmental
regulations. *We're doing no inno-
valion at all now.,” he broods.

Fike is one kind of innovator, wmore
or less out of the older chemical pro-
cess industry school. Another kind is
Charles Garber, president ol Strue-
ture Probe Inc., in West Chester, Pa.,
which provides purely vesearch and
analvtical services.

Garber is discouraged because of

unfair competition rom nonprolit
institutions. “When an academie
scientist uses an instrament given to
him at government expense for his
own profit, 1 eall that white-collar
crime,” he says, The practice ot aca-
demics doing commercial analyvtiead
services on the side with government
equiptnent s widespread, e says,
and he wants something done, '

Stories abound of sivall laborato-
ries shut oul ol coniravts because i
university researcher h o hieer
name. Others receiving applicd
science granls from agencies com-
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plain that when a budget squeeze hits,
the applicd science budget gets
whacked worst~-as h.l;)pvnt ' to the
National Science Foundation’s £10
million Small Business Innovation
Program, cut back (o $6 million dur-
ing Lthe recent budget revision. A third
problem is that government contract
officers hate to he hothered with what
they see ‘as piddiing amounts going
out for small business projects re-
gardless ol their innovative value.
Meanwhile, small companies
problems with larger companies also
weigh on the amall business Person.
K qpecmll\ infuriating to small com-
panies is their big hmllwz.s habit of
dallving overa decision aflter a small
Dusiness sales piteh. “The company
will show interest at [irst, even en-
thusigsm. It might send a whole team

of people 1o look at vour idea" savs -

one entreprencur lelt danuhntr foo
often. “You wait and wail ‘and wait
and you often never hear [rom
‘them.”

More serious. though, is litigation
over palent rights, Large companies

can aflord to spend hundreds of
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thousands of dollars in legal fees to
win a patent case and sceure an in-
vention. Small companies cannot and
usually sive up. New patent legisla-
tion certain to pass, however, will
change that! It will allowy the patent
office o do searches thal will settle
nﬁ:at claims at lmrclly any cost at
a

A third preblemn is a little more

benign to companies, but still lethal
{o innovation. I is {h(' old-Fashioned
merger. Big companies are buving up
little compainies instead of hu_\m‘r
from them, The fear in the semicon-
ductor industry, for example, is that
innovation will wither now that amall
companies are being ahsorbed by the
international electronic giants.

As corporate reorganization attor-
ney Arthur Burke puts it in the spring
Jssue of Business and Soctety Review,

“Starved of capital, deprived of in-

centives, submerged in burcaueratic
-red tape, and eunoundod by the

burgeoning bigness of the corporate”

giants, the small business sector has
Lecome a vietim of the upheavals of
the 197008,

But small business is {ighting back.
declaring that the 1980°s will be.a
decade it can call its own. What it will
he, tao, is a decade of decision over
the whole subject of innovation in a
world sulTering through painful eco-
nomie clmngo,
Goaod parsimonious ideas from all
directions will be needed to puil the
system out of chaos caused by short-
ages of energy, materials, and cap-
ital,

Even the American Chemical So-
ciety s being forced {0 give some no-
tice o the many small chemical
mnovalors within s membership,
For a long time, the'small chemical
manulacturer and rescareh lahora-

fory pretty mueh ignored activity i
the society, believing il to be oriented

i Leadership and poliey priorities to
big husiness and acadeavie research,

Asaresult, these people thriew their
energies into such smaller organiza-

the forecasters say. -
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The ane thing abowt smalt businnss in-
'novalors is that thoy are individualists,
and in ona form or another idenlists-—ior
froo antorprise, the “Amcerican deenm,””
the thrill of risk taking, Thoy live lives of
hope, determination, and attraction to
hard, vital work. They don't want o be
caught up in institulionalized higness,

Fhiladelphia area. His Ph.D. in physical

setts Institute of Technology, and after
a shortl stint at the now-defunct ek
Laboratories near Boston, he founded

. Molecuion Research Corp. This is the
~way he sees himself as a small entre-
“preneur:

"I think it's most lmportam for the
individual to do his own thing. If | went to
work at some big chemical company,
would they fet me testify at a public
hearing on something | care abou? |
could support a lot of the things the
company could support, such as atti-
tudes about government. But | couldn’t
say anything that would offend the
company. I'd hate 10 be put in a position
where | woutd have to-be restrained.

"*Something happened 10 me a couple

Obermayer is 48 and was born in the

organic chemistry is from Massachuy-

Arthur Obermayer—-—porlraat of one small business entrepreneur
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i ol years
“+ point in my life. Someone called mo 1o

_itand Hold myself that tho company had

" things the company needs, | get pushed

“our own sociely becoming overinstitu-

aqo ‘'which marked o turning

ask il | could ke parl in an culside
project hatreally interested me. My first
impulse was to say no, the compuany
needed mie. Butd started thinking about

been running me too long and it was
time | ran the company. Af | do all the

tog lar,

“When it comes right down to it, I'm
interested in this small business inno-
vation issue more than anything. | feel |
have a responsibitity to other smail
businessmen who have been swimming
against the tide wilh me for many years.
And [ hope that what | put together
doesn't lock like an ego trip. '

“I'm concerned about the little fellow,
about everybody having a chance, about

tionalized. This is not a country of cot-
tage industries and | don't think it should
be. But | am concerned about people in
large organizations who don't speak out -
when they should. 1 care about what
happens to whislle-blowers, They al-
most never end up on top anywhere."

tions as the American Council of In-
dependent Laboratories, the National
Council of Professional Service Firms,
or the American Association of Small
Research Companies,

Now ACS has a Division of Small
Chemical Business. It is prabationary
because it is new. But founder Alex-
andra Melavk of Chemical Abstracts
- Service expects it to recelve full status

by the end of 1981, Already the divi-
-sion has 300 members—up fron only
seven a vear ago—and an aclive pro-
gram, It also puhhshe-. a sprwhtl\
newsletter.

Anaother organization recently born
is the National Council for Small
Business Innovation whose co-
chairman is chemist Arthur 8, Ober-
mayer, president ol Moeleculon Re-
search Corp. of Cambridge, DMass.
Obermayer travels all over the coun-
try on behalf of the small innovative
company  movement,  making
speeches, Lestifving belore Congress,
and cheering his colleagues, besides
laboring to market his cellulose 1ri-
acetate membrane maderial Poro-
plastic. About a year ago, NCSBI
opened a small oflice in Washington,
D.CL, inhopes of influencing federal
programs and Congressional legisla-
tion on behall of the 10000 or sosmall
business innovators,

A great deal is going on to establish
a national soall husiness innovation
policy—-almost oo much for anvone
to integrate. The polities is heavys the

Lizer

issues are complex; and the leelings
run high. But a revolution does seem
to be oceurring around technological
innovalion and the central question
seems 1o involve how well big and
small will serve each other.

Which of course they need to do,
Small business largely supplies big
business, and the little companies
need those customers. Particularly in
the high-technology {ield. it is only

the I.lrve companics—in the ULS. or

ahrmd»«llml have the funds and the
manufaciuring wherewithal (o license
small. business inventions. It's a
love-hate relationship that must be
reconceiled.

Many large companies understand
the probtem. Earlier this month in
Baltimore, AASRC sponsored a
meeting to help link up small high-
technology companics with 10 hlg
firms. The conference was largely
underwritlen by the hig

among them—and conference orga-
Samuel Cardon of General
Technical Services of Vpper Darby,
P, seemed pleased, "Fvervone said
they made uselul contacts,” he savs,
“We'll have 1o wait a fow weeks Lo
know bette

are out there looking™
In the Washington hureaveracy,
small business’s chiel promoter s

Milton B Stewart, the peppery di-

com- -
pantes—-General Eleetrie, Monsanto,
“Control Dada, and Procter & Gamble.

r. But at least this conler-—
ence showed that the big companies

rector of the Small Business Admin-
istration’s Office of Advocacy. Slew-
art’s job is to drum up zeal tor small
business everywhere, He certainly
waves all the right {lags. '

7 "Big husiness is not. innovating,” he
tells C&EN. “What fundamental
overpriced material has been replaced
by Dhig business at one hall Lo one
third the price? What major corpo-
ration is not engaged in administra-
tive pricing? R1;: business is no longer
in price competition. It doesn’t wanl
to jeopardize the market. The real
issue for the next decade is bhetween
big business and government bu-
reaucracy on the one hand and the--
entrepreneurial sector on the other, -
The President has opened the door.
Now we have Lo keep the l)meaucra-
cies from shulting it again,

Innovative small (‘nmp.mies are
only pard of his mandate bul clearly
the main one, Stewart. has even hired
an o Mentrepreneur-in-residence,”
Andrew Lalf, who in August will re-
turn to his small consubting firm in
alamazoo, Mich, Lt indicates,
thoueh, that he will stavir the mood
is right hecause he clearly sces the
need (o maintain the nimentum that -
has been gathered so far,

Small business innovation advo-
cates have considerable distrust {or
the Administration, They believe the
White House, Office of Nonagement,
& Budget, Presidential Science Ad-
viser Frank Dress, l)c"l')nrlnwni of
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Comnteree asistant seeretary Jordan
Baruch, aoud the vivrdous spencies are
takine bess thana had [ hearted inter-
est in the small business plight, They
complain Ul -the Soedl Business
Admini=trabon was mentioned only
once in the innovalion initintives or-
~wanized by Baruch and announeed by
“the White House hast October, T hev
point to Adminlstration efforts 1o
remove the innovation issue from the
agendn of the White Hobse Conter-
ence oy Small Business held in Feb-
ruary. And-they charge that the Ad-
ministration suppressed release of a
report prepared in 1978 by CJacob
Rabinow of the National Burcau of
Standards for the Office of Manage-
ment & Budyet, :

The OMB report was a powerful
huttress for
strong [ederal small business inno-
aion program. Yel, il was never
featured and seldom mentioned as
hackground material during the 18.
month Domestiec Policy Review
leading up 1o the Admibiistration’s
modest innovation program. The re-
port savs that half of the major ULS.
mnovations devetoped between 1953
and 973 came from small businesses,
It also says that the innovation- to-
sales ratio {for small companies is 33¢
better than that for large buql-
Nesses,

Especially telling were data show-

arguments favering a

ines that akthough smsll fivms produce

Horr thines s many innovalions per

R&ED emplovee as brpe firms, the cost,
of supporting ciach person s ahbowt
half, aceounting for :n eightfold ad-

vintage in pmfhu tivily, Sueh data
and their interpretation are always
open to challenge and obvionsiy re.

search-intensive companies such s

ML Dow Chemieal, or Du Pont
couldn’t easily allow them to goan-
answered. But these data are pro-
vovalive and were convineiny enough
1o lead the Rabinow panelto reeoms-

mend aseries ol steps desianed 1o give

small business a bigger part ol gov-
craument business,

small business innovators are
banking heavilvy on Administration
followup to the January White
House Conlerence on Small Busi-
ness.

passage of twin innovation hills cur-
rently pending before the Senate and
House: 8, 1860 and H.R. 5607, The
hilis are sweeping in scope. ranging all
the, way {from special R&D funding
set-asides (opposed by the academic
rescarch world) to tax revision and
padent reformes,

Baruch, technological inmovation’s
crown prince in Washinglon, has

The conference ringingly endorsed

privately told the small business in--

novation lobby that it is correct 1o
push for passage of the legislation.

B3l he does not say so publicly. e
told hoth committees thad the White
Flottse innovalion iniliatives put forth

Bt Callavee 501 that are needed for the -

moment, saving maay ol the provi-

stons in the new bills “would be det-

rine nl.nl to olher un]unhlul natiotial
ronls,”

The small husiness community is
ambivalent at bhest about Baruch,
Alexandra Melavk calls himy a
“charmer.” A Capitad Hill staffer
hitingly refers to him as “asnake oil
sidesman,”

Innovation, Stewart or ne Stewiat,
Whitt is cerlain is that no one would
want SBA to be running the innova.
tion show, given SBAs overall repue-
tation as a meddling, paper-shuflling
agencey,

Stewarl, though, wears the whitest
of hats, But he and Barueh do not wet
along, partly because of personality
dilterences, and partly through the
age-old antipathy between SBA and
Commerce. One observer believes
tlml if the breach between the two
isi't healed, "|1 could tenr the move-
ment d])dl[

This raises the issue of SBA's ane’
mic elout within the Administration.
SHBA-is not and prebably will nat be
the lead agency for coordimating small
business innovation policy, although

an argument can be made that it

Highlights of small business innovation bills S. 1860 and H.R. 5607

& The Small Business Administration

- would give management assistance fo
small research and deavelopment
firms. ’

« SBA would be the government's -

chief R&D funding advocate of small
R&D firms. Each federal agency would
raise the level of R&D funding of small
firms 2% a year up to an overall target
percentage of 20%.

» Each federal agency with an R&D

budget exceeding $100 million a year -

would establish a smalf business inno-
vation research program of competitive
grants modeled afler thg one pioncered
at the National Science Foundation.
Each agency would set aside 50% of its
small business contract money specif-
ically 1o fund the activity.

e The Office of Fedaral Procurement
Policy in the Office of Management &
Budget would give small firms “maxi-
mum practicably oppartunity™ te ncquire
federai R&D procurement conttacis

«  Regulatory agencies would look
for ways to make it easier. simpler, and
less costly for small linnms 1o comply with
safety, health, or environmental Eiws,

« The Securities & Fxebange Com-
mission would conduct annual reviews
of sccuritios mathets to determing i,
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where, and how small firms are ex-
cluded from such markets. It would re-
port its findings every year and suggest
“any needed legislative or administrative
changes.

* Taxes on capital gains realized on
the sale of an equity interes! in a small
business would be deferred if the gains
were rolled over or reinvesied in another

“small business within 18 months afler
the sale,

For any small business spending at
least 3% of its gross revenues on R&D .
in each of three conscculive taxable
years, or 6% in any one taxable year:
restoration of qualified stock options,
with maximum period for exercising
such options extended from five to 10
years: taxation at half the noomal capital
gains rate on gains realized from in-

< vestment in their firms, as long as the

investmeant is held tor o minimum of five
years; exiension of capital loss carry-
over period from seven o 10 years; and
aranting of a one-year wiite-off for oth-
crwise appreciable R&D eqinpment aind
a 10-year write-olf for RALY facilitios,

o Asmall busmess would be allowed
1o establish atax-free eash reserve tor
julure B&D eapendiures. The tenenve
would not exceed 10%: of aross incon,

$100.000, or the actual amount of R&D
exp'enditures, whichever is smallesi.

» Subchapter S corporations would
be permitied to have 100 shareholders

‘instead of the present 15, and corpora-
tions of any size could be sharehoid-

ers. v )

» Small business and nonprotit or-
ganizations would be allowed 1o retain
patent rights on inventions developed

Whatever his personal
motives, he is still Washington®™s My,

under federally sponsored research,
according to certain specified guide-
lines. _

* The government retains the right to
use any invenlion resulling from its
funding of R&D projects. '

« The government could require the
licensing of inventions if the invention
has languished without comymercinli-
zation, has important health or safety
applications, or is required by federal
regulations,

= For a commercially successiul
invention, the governmoent wouid re-
cover its original funding commitment,
~ o+ The Patent & Trademah OHice
would be authorized 1o re-cxaming
contested patents rather than requiring
seltlloment in cowt. This would vastly
rediee the cost of litiaation to small
business.

L -
i
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could be, Lol sees SBA s o wheel

hab, wiith policy s

{rom it

ready

“What is needed,
strong feadership and .f_:.,,.a:..r_: L
sevan To heve i BMilton has his haneds
tiesd aned as aoresalt you have Jordan
running

bt SHBA n

for that,

small business

nority lirms
and leensing arrangements with
larger companies. - Agency director
Theodore Lettes savs 50 to 60 com-
panies are being helped around the

country,

technology

Similarly,
garh helps [inance innumerable small
businesses with high, low, or no
at all. Sometimes the
agency does it well, sumetimes badly.

sB

spokes running out
v nol vven he
W is too divided,

I¥S ONe SOUFee, s

fo H&D,

off on his own in his conde. well :._,:_:
sC E:::z. obséquious attitude toward
small business.”
The positive aspeet to all this is
that, with Baruch and Stewart. mak-
ing their own panzer thrusts, the in-
novitlion policy. movement ¢ould :
move ahead anyvway, . eral programs
There are several programs for
SUPPOrL ongoing in the
“federal government:
Husiness Development Ageney in the
Commerce Department operates a $1
million *“technology broker™ program
in nine regions that helps small mi.
get started with loans

tablished its
through the

Hewitt
encourage
Livity 1in

The Minority

The lgares beclod the real peiuare
alion, hiwvever, DO Iy
notorioes foriroring new R&D ul

emanating (rom
And thegreat proportion of Hewnt’
Figures pertain more to services than

around inno

COMPHANIes,

Hewitt's response 1o 8, 1806 _::,_./,.
the >:_::: trati
stance, given that it already _r.: e
own innovation policy
President’s

small husiness ace-
ms, DO has sev-

under existing law, It frowns on any
mandated fixed pereentage targeted
solely for small business, It S::E hi
willing to try an NSF-modeled Small
Business Innovation Research pro-
gram, and the Solar Fnerey Research
Institute already is aoﬁ:_:: 238 ol its

A in its traditional

The General Accounting Office has

published dozens ol reports over the
past five vears
mismanagement of one program or

another E SBA.S
. on hecause

_:_.w:?..ﬁ support office. The motive

sn .‘_.mn.r:..__::_?: innovation and so
::, consciousness isn’y so high as the
innovation community wants. Both
commiitee ¢ :.:::m:.

small business

Sen. Gaylord Nelson {(D.-Wis
 Rep, Neal Smith (D.-Kan.), want
more visibility for i :::: ation through
the R&D funding s
for at least
small business
stopping when the small business
. percentage reaches 20%. The Ad-
ministration ebject
on grounds that it would tie the hands
of agencies looking for sitmply the best succeesstul- {ransformation
know-how to meet their missions
John A. Hewitl Jr,, chief tinancial
oflicer for the Department of Energy,

.:._.:::, ledges

“tendeney
businessoes

As il

I

5..:..5&

s, _:. told the 8
Business Committee, DO spent
S1.32 hilhon with small firms, and in
al _:U: they
:_.__ :::n::::v

more companies are
helped than are hurt

Moreover, public law has required

. that every agency establish a small

a v& :7 increase in

Ly
[

_:_mr on other than small
for our research and de-
eloptent.” But he
nior managers now _EE.::. message. years, they aren’t really interested.”

program works in ::2,
phases, Phase ane is an initial
grant 1o help the company ;3 2::
the product voneepl.
phase two to expand the base through

“If the invention doesn't
have the poteniial of a
$50 million market in five
years, [big companies]
aren’t really interested”

specitving the

Still, the process goes

touted &

program,

) and

t-asides, calling

rants and contracts
nmia s not

s 1o such a policy

the _,_c:.:::::;

s DOs se-

Nenale ,L::.:

will pet 183 ¢ ol the

R&D budget 1o small business pro-
posals.
(23] . .
There is almost universal agree-
ment that the agencies would do well
Lo adopt programs identical to NSI™'s

Smatl Business
H:.cmz:s run by Roland Tibbetts
and Robert Colion,
somewhal less scintillating univer-
sitv-industry i i _
ally the lone
small business lights in the entire $1
billion agency.

:wzm_:, .53 s come Lo all people | in
all places,” Tibbetts sa !
can't be exploited well except in a
small busine i
a vood place because there
innovative ideas frequently go no-
where. Except in small business; the
radical idea has very litUe chance c_,

product. Another reazon wh
business has to stru
.most pepple invovative ideas look
if they have smail markets
the Dig companies are concerned, if
the invention doesnt have the po-
S million m

tentintof a §

Tibhbetts

Then cotnes

Phase three in
volves development finaneing fron

Jesearch fauting,

private  capital  sources,  Initind
prantees bepin phase theee this fafl
“The prograon {orces Llechnolog
transfer from the hexinning of the
_; e process, And we e _Z_.._:
shis to the” ._.E_:_:__.-:_:_:._:
: _.,.L_ ihbetis,
Homay well be thal small s be-
coming heautitub, But one should he
autious. Ihe overall trend remains

inthe ;:.E._ ion of bigness, Facls show

through the decline of the small
farm, the aceelerating merger meve-
ment, the international flow of eapital
and technoloey, the replacement of
the corner grocery store with chain
stores, Small business champion Ar.
thur Ohermaver savs he wants to zet
as big as he ean get, It may all come
down to that purely western philo-
sophical concept thal you don’t
progress il vou don’t grow, Kven the
Soviels, with their different view of

social evolution, envy old-fashioned

Yankee ingenuity.

One small business innovation
movement does question the direc-
tion of things. It is the “appropriate
technology™ community, led by those
who Tm__?.o that the economic and
resource svslem is under such strain
that n::::::_:cm must learn to be-
come more sell-sulficient and detach
largely from large-seale teehnoelogical,
corporate and Lurcaucratic systems.

Its advocales have their venture
capital cares, too. One Boston group
called Accion works worldwide among
the poor but also has a “microbusi-
ness” project in Maine to seck small
loans to develop community-based
enterprises in depressed are

This “communily technology’
movement s
such activities as Control Data’s
program of nurturing smail high-

technology firms, The movement’

believes that Control Dala, a big data
technelogy company, is simply out 1o
control the information on technolosy
small firmsare developing. But at the
same {ime, the communily groups
seck the help of the business and
banking communily for the philan-
:::_:q supporl 1o rccc golng,
Because of coming clashes bhetween
“high™ and “appropriate™ technoelogy,
Ahe eighties could.be the decade when
the nature of wealth will have to he
ceconsidered through some combi-
nation ol business and community
adues. With fess material poods (o go
around hut with information flowing
{reely, something new seemis boudd to
= emerge. Ml Stewart may have the
hest detinition of wealth, *The true
wealth ol this c::::..,.... he save, "is
:c_f.c: the cears.” And with that,
we're hack to the :::..:.:_::
around small e::.ec_.ﬂ._:,: s, n}
{
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© MARCO ANTONIO ACHON '

ALCUDIA, S.A.
REPSOL QUIMICA
JUAN BRAVO 36
MADRID
SPAIN 28006

WILLIAM G. ADDISON
PATENT COUNSEL
KERR-MCGEE CORPORATION
KERR-MCGEE CENTER
OKLAHOMA CITY, OK 73125

JOSEPH K. ANDONIAN S el

EXECUTIVE DIRECTOR, CORP. LIC.
THE UPJOHN COMPANY
7000 PORTAGE ROAD

. KALAMAZOG, MI 49001

JEAN- ARINO

LICENSING MANAGER

UCB §.A. DIVISION PHARMACEUTIQUE
AVENUE LOUISE 326 BTE.7

BRUSSELS - - '
BELGIUM 1050

JACK M. ARNOLD, EsQ.

" SENIOR COUNSEL

THE BABCOCK & WILCOX COMPANY
1010 COMMON STREET '

SUITE 2745 _

NEW ORLEANS, LA 70112

AVV. ANDREA AZZOLINA
LAW DEPARTMENT, MANAGER
PHILIPS $.P.A. '
PIAZZA 4 NOVEMBRE 3
MILAN

. ITALY 20124

MR. JOHN C. BARNES, ESQ.
P.0. BOX 2963
AUSTIN, TX 78763

>
3 e

"SWEDEN § 171 95

<

AATTACHIPERT s

DR. PAUL ACTOR -
DIRECTOR, COMPOUND & TECHNOLOGY ACQUISITION
SMITH KLINE & FRENCH LABS

1500 SPRING GARDEN STREET

PHILADELPRIA, PA 19101

HENRY E. ALLEN
PRESIDENT

TECHMET CORPORATION
15 VALLEY DRIVE
GREENWICH, CT 06830

ROCKY ARAI
NEOCHEM CORP
7715 CLARIDGE DRIVE'

"HOUSTON, TX 77071

BENT PREBEN ARNKJAER
DAK-LABORATORTET
LERGRAVSVEJ 59
COPENHAGEN

DENMARK S DK-2300

EDMUND G. ASTOLFI
DIRECTOR, LICENSING & EQUIP. SALES
AMERICAN NATIONAL CAN COMPANY

1275 KING STREET

P.0. BOX 2600 _

GREENWICH, CT 06836

ALAN PAUL BAKER, PH.D.

ASSISTANT VICE PRESIDENT - .
WYETH LABORATORIES '
LICENSING & BUSINESS DEVELOPHENT

P.0. BOX 8299

PHILADELPHIA, ‘PA 19101

LEFFBASELIUS
MARKETING DIRECTOR
SIEMENS-ELEMA AB

" RONTGENVAGEN 2

SOLNA - o




CHRIS BEACHAM
MANAGING DIRECTOR
SURFIN SYSTEMS

51 OLD BARRENJOEY ROAD
AVALON BEACH
AUSTRALTA NSW 2107

REINER BECKER

V.P. CORPGRATE PLANNING & DEVELOPMENT
BOEHRINGER INGELHEIM CORP.

90 EAST RIDGE ROAD

RIDGEFIELD, CT 06877

DR. PAOLO BERGAMINI
LICENSING AND PATENT MANAGER
CISE

VIA REGGIO EMILIA 39
SEGRATE - (MI) 20090

v

DANIEL R.A. BEYTS

MANAGER ~ INTERNATIONAL BUSINESS
REICHHOLD CHEMICALS, INC. -
NEWPORT DIVISION

"POST OFFICE BOX 1433

PENSACOLA, FL 32596

_ BENJAMIN BLANK

SCIENTIFIC DIRECTOR

SMITH KLINE & FRENCH LABS
P.0. BOX 7929 L-301
PHILADELPHIA, PA 19101

DR. ROLF BLOCH

CHOCOLATS CAMILLE BLOCH SA
COURTELARY

SWITZERLAND CH-2608

ANTHONY. G. BONAGURA
MANAGER PATENT ESTATE
GENERAL FOODS CORP.

250 NORTH STREET

WHITE PLAINS, NY 10625

'DR. CHARLES 1. BECK
RJR TECH €O

5215 MOUNTAIN VIEW ROAD

" WINSTON-SALEM, NC 27104

H. M. BELLAMY
C.R.A. LTD.

55 COLLINS STREET
MELBOURNE

AUSTRALIA VIC. 3000

DR, CHARLES E. BERKOFF
ANTIGENICS INC

700 BUSINESS CENTER DRIVE
HORSHAM, PA 19044

'R. BRUCE BLANCE, ESO.

SENIOR PATENT ATTORNEY
MONSANTO COMPANY

730 WORCESTER STREET
SPRINGFIELD, MA 01131

" "RONALD A. BLEEKER, ESQ.

W.R. GRACE AND COMPANY

C/0 PATENT DEPARTMENT

1114 AVENUE OF THE AMERICAS
NEW YORK, NY 10036

JACQUES BODELLE

R&D REPRESENTATIVE FOR THE U.S.A.
ELF AQUITAINE o
SUITE 400, LAFAYETTE CENTRE

1155 21ST STREET, NwW '
WASHINGTON, DC 20036

JOSEPH A. BOUDREAU _
MANAGER, INT!L HEALTH CARE R&D
KENDALL COMPANY

411 LAKE ZURICH ROAD

* BARRINGTON, IL &0010Q




ROBERT F. BOWEN
DIRECTOR

RAYTHEON COMPANY, NPC
63 SECOND AVENUE
BURLINGTON, MA 01803

BERTRAM BRADLEY

MILES INC.

FOURTH & PARKER STREETS
BERKELEY, CA 94710

BR. ING. ANDREA FERRARI BRAVO
SNIA BPD

INDUSTRIAL PROPERTY DEPARTMENT
VIA BORGONUOVO, 14

MILANO MI

ITALY

ALAIN BROCART
CHEF DI SERVICE PROPRIETE INDUST.

SOCIETE NATIONALE DES POUDRES & EXPLOSIF
- 12 QUAT HENRI IV

PARIS -
FRANCE 75004

_ WARREN M. BRODEY, M.D.

BIONICS A/S
FOSSVEIEN 248
0SL0-5

NORWAY N-0551

ALTON A. BRODY, JR.

HOUSE COUNSEL

THE BURCHELL NURSERY, INC.
4201 MCHENRY AVENUE
MODESTO, CA 95356

DR. DALE G. BROWN _
MANAGER, TECH. & LICENSING
AMERICAN CYANAMID
AGRICULTURE GROUP

P.0. BOX 400

PRINCETON, NJ 08540

DR. NILL!AM A. BOWLES
DIRECTOR - RESEARCH & LlCENSlNG
QUANTUM CHEM CORP

© UST CHEMICALS DIVISION

TECHNICAL CENTER
MORRISS, IL 60450

MRS. F. M. BRANDWOOD

THE NATIONAL COMPUTING CENTRE LTD.
. OXFORD ROAD

KANCHESTER
ENGLAND M1 7ED

JAMES M. BRENNAN
ATTORNEY-AT-LAW
FISONS CORPORATJON
2 PRESTON COURT
BEDFORD, MA 01730

PAUL A. BRODERSEN

MAKAGER NEW PRODUCT PLANNING
DANFOSS A/S

NORDBORG

DENMARK DK-6430

LOREN F. BRODHEAD
DIRECTOR - INTERNATIONAL PLAN.
AVERY LABEL

777 E. FOGTHILL BLVD,

AZUSA, CA 91702

ROBERT J. BROWN

MANAGER - COMMERCIAL DEVELOPMENT
E.R. SQUIBB & SONS

SQUIBB DIAGNOSTICS

210 CARNEGIE CENTER

PRINCETON, NJ 08540

CLINTON K, BROWN, JR.

DIRECTOR, LICENSING

SMITH KLINE BECKMAN CORPDRATION
#1 FRANKLIN PLAZA

- PHILADELPHIA, PA 19101




HOLBROOK BUGBEE

VICE PRESIDENT

THE PURDUE FREDERICK COMPANY
100 CONNECTICUT AVENUE
NORWALK, CT 06856

* FRANK BUONO

CORP. DIRECTOR NEW PROD. SUGGESTION

BECTON DICKINSON AND COMPANY
. 184 GASTON AVENUE :
GARFIELD, NJ 07026

A.B.G. BURTON

FISONS PLC. _
PHARMACEUTICAL DIVISION

12 DERBY ROAD, LOUGHBORCUGH
LEICS :
ENGLAND LE11 OBB

" EMILE CARBOMELL

CHEF DU SERVICE DES ACCORDS TECHNIQ

L AIR LIQUIDE

75 QUAI D ORSAY
75321 - -
PARLS : _
FRANCE CEDEX 07

_ LARRY R. CASSETT ~

DIRECTOR, PATENT, TRADEMARK & LIC.
THE BOC GROUP INC.

100 MOUNTAIN AVENUE

MURRAY HILL L

NEW PROVIDENCE, NJ 07974

R. CLIFFORD

P INEWOOD LABORATORlﬁs LD,
BALLYMACARBY '
CLONMER

CO. TIPPERARY

IRELAND

STANLEY Z. COLE

DIRECTOR, PATENTS AND LICENSING
" VARIAN ASSOCIATES, INC.

611 HANSEN WAY '

PALO ALTO, CA 94303

R: A. BULL

R.A.B. ASSOCIATES -

11 LADBROKE GROVE HOUSE
77 LADBROKE GROVE
LONDON

~ ENGLAND W11 2°F

DAVID H. BURDGE
ASSOCIATE DIRECTOR
MARATHON OIL COMPANY
P.0. BOX 250
LITTLETON, CO 80160

M. Jd. CABELL
COMMERCIAL MANAGER -

- HARWELL LABORATORY

UNITED KINGDOM ATOMIC ENERGY AUTH.
OXON . '
ENGLAND OX11 ORA

DR. RAYMOND C. CASS
BORAX RESEARCH LTD.
COX LANE '
CHESSINGTON

SURREY

ENGLAND KT$ 1S4

MR. H. A. CLARK
AQUASCUTUM. LTD.
100 REGENT STREET
LONDON }
ENGLAND W1iA 2AQ

MATHIAS M. COBURN

MANAGER, PATENTS & CONTRACTS
DU PONT COMPANY

8 11202

WILMINGTON, DE 19898 -

A. J. COLEMAN
WELLCOME DIAGNOSTICS
TEMPLE HILL
DARTFORD

ENGLAND DA1 SAH




MARIA DOLORES CONDE
UNION EXPLOSIVOS RIO TINTO
MARQUES DE RISCAL |
MADRID

SPAIN 28010

EUGENE S. COOPER - _ R
VICE PRESIDENT - LICENSING OPS.
BROADCAST TECHNOLOGY PARTNERS
ONE FAWCETT PLACE

GRENNWICH, CT 06836

GUENTER CORDES R
HEAD OF LICENSING DEPARTMENT
0 & K ORENSTEIN & KOPPEL
AXTIENGESELLSCHAFT
KARL-FUNKE-STRASSE 30, 4600
DORTMUND

WEST GERMANY

ROBERT G. CRAIG

GENERAL MANAGER, TECHNOLOGY PROD.
- AIR PRODUCTS & CHEMICALS INC.
HOUDRY DIVISION

BOX 538 -

ALLENTOWN, PA 18105 -

| MME. CLAUDE DACHE

JURISTE

ROUSSEL-UCLAF S
35 BOULEVARD DES INVALIDES
75323 ' '
PARIS o

FRANCE CEDEX 07 -

DR. WILLIAM T. DAVIS
DIRECTOR OF LICENSING
PFIZER, INC. .
235 EAST 42ND STREET:
NEW YORK, MY 10017

GEORGE S. DENNING

ASSUCIATE MANAGER _
NORWICH EATON PHARMACEUTICALS, INC.
17 EATON AVENUE

HORWICH, NY 13815

HENRY CONNOR
COMMERCIAL DIRECTOR
JOHNSON MATTHEY P.L.C.
NEW GARDEN HOUSE

- 78 HATTON GARDEN

LONDON ECIN 8JP

" WILLIAM G. COOPER

DIRECTOR OF LICENSING OPERATIONS
PHILCO INTERNATIONAL CORPORATIOM
1720 WALTON ROAD '

BLUE BELL, PA 19422

1. A. CORNMELL :
DIR. OF CONTRACTS & AST. V.P. -

"KAMAN SCIENCES CORPORATION

P.D. BOX 7463
COLORADO SPRING, CO 80933

€. L. CROWTHER o
LONDON & SCANDINAVIAN METALLURGICAL CO.

" 45 WIMBLEDON HILL ROAD

LONDON
ENGLAND SW19 7LZ

GEORGES DAHLGREN

PERSTORP AB

PERSTORP
SWEDEN S-284 00

JOHN J. DENNEMEYER
PATENT ATTORNEY, DIRECTOR
OFFICE DENNEMEYER
B.P.1502

.~ LUXEMBOURG-VILE
LUXEMBOURG 1015

P. DEVOS - : :
UCB S.A. DIVISION PHARMACEUTIGUE
AVENUE LOUISE 326 BTE. 7 '
BRUSSELS' ' '

BELGIUM 1050



RICHARD DOMALDSON, ESQ.

VICE PRESIDENT, CORPORATE STAFF
TEXAS 1NSTRUMENTS

P.0. BOX 655474 Ms 219

DALLAS, TX 75285

JOHN D. DOUROS, PH.D.

VICE PRESIDENT - LICENSING
BRISTOL-MYERS COMPANY -

SCIENCE & TECHNOLOGY DIVISION
62 HOPEHILL ROAD

WALLINGFORD, CT 06492

MICHAEL J. DUBOIS

. VICE PRESIDENT, LICENSING

" SANDOZ PHARMACEUTICALS CORP.
ROUTE 10 _

EAST HANOVER, NJ 07936

CY L. DUCHARME

DIR., TECHNOLDGY-MARKETING OPER.

GENERAL MILLS, INC.
BOX 1113
MINNEAPOLIS, MN 55440

A. DUN -
" MONSANTO AUSTRALIA LTD.
TECHNOLOGY DEPT.

P.0. BOX 62

WEST FOOTSCRAY _
AUSTRALIA VIC. 3012

NORMAN L. DYKSTRA

DIRECTOR, PROD. LIC. & TECH. TRANS

WARNER-LAMBERT COMPANY
201 TABOR ROAD
MORRIS PLAINS, NJ 07950

J. EASTMOND

"BRITISH AEROSPACE PLC
BROOKLANDS ROAD &
WEYBRIDGE, SURREY
ENGLAND KT13 0SJ

" MARY DOUGLAS -

HASP INTERNATIONAL LTb.
1 BAIRD HOUSE

DUDLEY INNOVATION CTR, KINGSUINFORD

WEST MIDLANDS
ENGLAND DYé 8XZ

DR. D.J. DRINKWATER

R.P. SCHERER LIMITED
FRANKLAND ROAD - .-
BLAGROVE

'SWINDON,  WILTSHIRE
"ENGLAND SK5 8YS

M. GERALD DUCCINI -

-VIFOR S.A.

CASE POSTALE 365
CARQUGE

SWITZERLAND GE 1227

BERNARD J. DUFFY, JR. :
VICE PRESIDENT - PROJECT MANAGER
THE C. W. NOFSINGER CO.

4600 E. 63RD STREET

P.0. BOX 419173

KANSAS CITY, MD 64141

"HARRY B.J. DURVILLE

LICENSING OFFICER
AKZO ENGINEERING B.V.

"P.D. BOX 209

LV ARNHEM
NETHERLANDS 6800

ALBERT L. EARLEY

VICE PRESIDENT ‘
HILLIARD-LYONS PATENT MGMT., INC.
PLAINVIEW POINT

10509 TIMBERWOOD CIRCLE
LOUISVILLE, KY 40223

JOHN L. EICHELBERGER .
MANAGER, NEW TECHNOLOGY ASSESSMENT

~PENNWALT CORPORATION

900 FIRST AVENUE
P.0. BOX C
KING OF PRUSSIA, PA 19406



KEITH 0. ELLIS, PH.D.

MANAGER - LICENSING AND ACQUISITIONS
NORWICH EATOM PHARMACEUTICALS, INC.
A PROCTOR & GAMBLE COﬁPANY

17 EATON AVENUE

NGRWICH, NY 13815

DR. FRITZ FELGENHAUER
BYK GULDEN LOMBERG
CHEMISCHE FABRIK GMBR'
BYK-GULDEN S$TR. 2
KONSTANZ

WEST GERMANY °

" LAWRENCE J. FIORI
BOEHRINGER INGELHEIM CORP.
90 EAST RIDGE '
P.O. BOX 368 _
RIDGEFIELD, CT 04877

MRS. A. J. FIRMAN

NORSK HYDRO FERTILIZERS LTD.
LEVINGTOM RESEARCH STATION
1PSWICH, SUFFOLK

ENGLAND IP10 OLU

LU FLICHY

RHONE-POULENC INTERSERVICES
25 QUAI PAUL DOUMER
COURBEVOIE, CEDEX

FRANCE 92408

H.K. FORRESTER .

W.L. GORE & ASSOCIATES {UK) LTD.
KIRKTON CAMPUS

LIVINGSTON

.__BIVINGSTON, WEST LOTHIAN

SCOTLAND EH54 7BH

STEPHEN P. FOX, ESQ. =
DIRECTOR, INTELLECTUAL COMPANY
HEWLETT-PACKARD COMPANY

3000 HANGVER STREET

M/S 2080

PALD ALTO, CA 94304

DR. N. F. ELMORE
1C1 PLC
PHARMACEUTICALS DIV.
MERSIDE

MACCLESFIELD, CHESIRE
ENGLAND SK10 4TG

MRS. S. FINCH :
WELLCOME DIAGNOSTICS
TEMPLE HILL -

TEMPLE HILL, DARTFORD
ENGLAND DA% 5AH

DAVID FIGRI, JR.

PRESIDENT | _
INTEGRATED ‘ELECTRONIC TECKNOLOGIES
THE ATRIUM.

BYBERRY & HULMEVILLE ROADS, STE 104
BENSALEM, PA 19020

- LUKE E. FITHIAN

MANAGER, BUSINESS DEVELOPMENT
CELGENE _

7 POWDER HORN DRIVE

WARREN, NJ 07060

DAVID M. FLORENCE
PRESIDENT
BAY MEDCO CORPORATION

- 16 CHRISTOPHER ROAD

RANDOLPH, MA 02368

HERMAK FOSTER _
ASSOCIATE GENERAL COUNSEL
BUDD COMPANY

3155 W. BIG BEAVER ROAD

TROY, MI 48084

Jo AL FRANCIS
DIRECTOR - PATENTS & LICENSING

- UNION CARBIDE CORPORATION

OLD RIDGEBURY ROAD, " L3307
DANBURY, CT 06817



ROGER P. FRANCIS

DIRECTOR, PHARMACEUTICAL LICENSING
IEI AMERICAS, INC.

CONCORD PiKE AND MURPHY ROAD .
WILMINGTON, DE 19897 '

J. FREW

COATES EXPORT LTD.
CRAY AVENUE

ST. MARY CRAY .
ORPINGTON, KENT
ENGLAND BRS 3PP

HARALD FURU

HANAGER

GECO A.S.

KJORBOKOLLEN
KJORBOKOLLEN, SANDVIKA
NORWAY N-1300

JOSE MA. GABRIEL Y GALAH

COMPANIA ESPANOLA DE PETRULEOS S.A.

CLARA DEL REY 31
MADRID
SPAIN 28002

" W. M. GALLAGHER -
GALLAGHER ELECTRONICS LTD.
PRIVATE BAG, HAMILTON'

NEW ZEALAND

I

SUSAN M. GARDNER, ESQ.
ATTORKEY :
MARION LABORATORIES INC.
9300 WARD PARKWAY

KANSAS CITY, MO 64114

RICHARD GAY

PRESIDENT

RICHARD J GAY ENTERPRISES
10810 CONCHO

HOUSTON, TX 77072

DR. DONALD G. FRASER . -
MANAGER - NEW PRODUCTS

- REID-ROWELL 'INC.

901 SAWYER ‘ROAD
MARIETTA, GA 30062

- TOSHIO FUJIMOTO -
- MANAGIKG DIRECTOR, CORP. PLANNING DIVISION

SEITETSU KAGAKU COQ., LTD.

NO. 2 SHIN-SUMITOMO BLDG.

22 KITAHAMA 5-CHOME HIGASHI-XU
OSAKA

JAPAN 541

FREDERICK FUSSMAN
MANAGER, LICENSING -
TECHNIP, INC. -

225 W. 34TH STREET, #612
NEW YORK, NY 10122

WILLIAM S. GALE

DIRECTOR, NEW BUSINESS DEVELOPMENT
THE GILLETTE COMPANY

PRUDENTIAL TOWER BUILDING

BOSTON, MA 02199

DONALD W. GARDNER

MANAGER - LICENSING CORPORATION
MILLIKEN RESEARCH CORPORATION
P.0. BOX 1927

SPARTANBURG, SC 29304

ANTOINE HENRI GAUVIN

"MANAGER PATENT & LICENSING

DOMTAR INC.

' 395 DE MAISONNEUVE BLVD. WEST

P.0. BOX 7210, STATION "A"
MONTREAL , - QUEBEC
CANADA H3C 3H1

DAVID G. GEETING _
DIRECTOR, NEW BUSINESS DEVELOPMENT
BARNES-HIND, INC.

810 KIFER ROAD

SURNYVALE, CA 94086



RICHARD A. GERSTIN
MANAGER, BUSINESS DEVELOPMENT
PFIZER HOSPITAL PRODUCTS GROUP
235 EAST 42 STREET

NEW YORK, NY 10017

DR. E. M. GOCDMAN

GRACE INDUSTRIAL CHEMICALS, INC.

" 35, AV. MONTCHOISI
LAUSANNE
SWIT2ERLAND 1001

D. V. GOSDEN L _
BABCOCK WOGDALL-DUCKHAM LTD. -
11 THE BOULEVARD
CRAWLEY, SUSSEX
ENGLAND RH10 1UX

R.W. GREENELSH

M.I.M. HOLDINGS LIMITED
160 ANN STREET
BRISBANE

AUSTRALIA 4000

_ERMANI JOSE L. GUIMARAES
" INDUSTRIAS VILLARES S/A
'AVENIDA INTERLAGOS 4455
SAG PAULO .
BRAZIL SP 04661

ENRIQUE HAEUSERMANN
HELSINN SA

14, VIA LIVIO
CHIASSQ

SWITZERLAND CH-6830

MR. M.M. HALL
FOSTER WHEELER ENERGY LTD.
FOSTER WHEELER HOUSE -
" STATION ROAD
READING, BERKSHIRE
ENGLAND RG1 1LX

- M. G. GIBBS

RESEARCH MANAGER - PROJECTS

THE ELECTRICITY COUNCIL RESEARCH CTR.

CAPERHURST, CHESTER
ENGLAND CH1 6ES

"JOHN S. GOODMAN -
V.P.-PLANNING

BLOCK DRUG CO. INC.
BLOCK DRUG CO. INC.
257 CORNEL1SON AVENUE
JERSEY CITY, NJ 07302

J. C. GOVIER

WIGGINS TEAPE (UK) PLC
BUTLERS COURT
BEACONSFIELD, BUCKS
ENGLAND HP9 1RT

DR. JEAN-MARIE GRUMEL
DIRECTEUR DES LICENCES
LIPHA _ '
DIVISION INTERNATIONALE
B. P. ¥ 8481

LYON

FRANCE CEDEX 08

MICHEL DE HAAS
DIRECTEUR JURIDIQUE
SANOFI

40 AVENUE GEORGE V

‘PARIS

FRANCE 75008

MATTHEW K. HAGGERTY"
PRESIDENT

PRODUCT GENESIS, INC.
336 RINDGE AVENUE
CAMBRIDGE, "MA 02140

DR. ROBERT P. HALLIDAY

_V.P. QUALITY ASSURANCE

LONDON INT/L. U.S. HOLDINGS INC.
ROUTE 46 WEST :
LITTLE FALLS, NJ 07424



e wa iRt

" ROGER. HANNA

DIRECTEUR JURIDIQUE
JOUVEINAL LABORATOIRES
1, RUE DES MOISSONS

" FRESNES CEDEX

FRANCE 94263

JOHN.F. HART .

DIRECTOR OF LICENSING
ASHLAND CHEMICAL COMPANY
P.0. BOX 2219

COLUMBUS, OH 43216

RICHARD R. HASKITT
DIRECTOR, BUSINESS PLANNING
SYNTEX LABORATORIES, INC.
3461 HILLVIEW AVENUE

PALO ALTO, CA 94304

MINORU HAYASAKA o
MGR., DEVELOPMENT & TECHNOLOGY
TETJIN SEIXI cO., LYD.

P.0.B. 6062 SHINJUKU

NS BLDG. 41 SHINJUKU 2-CHOME
TOKYO

JAPAN 106

. M.d. HEGARTY

EDQ CORPORATION
14-04 111TH STREET
COLLEGE POINT, NY 11356

HANS-ADOLF VON HEHW

. HEAD OF THE LICENSING DEPARTMENT

M.A.N. MASCHINENFABRIK
AUGSBURG-NURNBERG AG
STADTBACHSTR. 1, 8900
AUGSBURG

WEST GERMANY

P. HENSTRIDGE

ICI CHEMICALS & POLYMERS LTD.
P.0. BOX NO. 7

WINNINGTON - KORTHWICH
CHESIRE -

'ENGLAND CW8 4DJ

DR. B. J. HARGREAVES .

NAPP PHARMACEUTICAL GROUP
CAMBRIDGE SCIENCE PARK

" MILTON ROAD

CAMBRIDGE
ENGLAND CB4 4GW

FRANK L. BART, ESQ.
CATERPILLAR TRACTOR CO.
100 N.E. ADAMS STREET
PEORIA, IL 61629

T.G. HAUFF

CONSOLIDATED FERTILISERS LTD.
P.0. BOX 140 -

KORNINGSIDE, QUEENSLAND
AUSTRALIA 4170

THOMAS .. HEDGE

ELTECH SYSTEMS CORPORATION
625 EAST STREET '
FAIRPORT HARBOR,. O 44077

JOHN §.. HEGEDUS

VICE PRESIDENT LICENSING
STERLING DRUG, INC.

90 PARK AVENUE

NEW YORK, NY 10016

'MAX HENNING

PERSTORP AB -
PERSTORP '
SWEDEN . $-284 00

IVO HENYCH

GEORG FISCHER AG
POSTFACH
POSTEACH
SCHAFFHAUSEN

_ SWITZERLAND SH 8201



ROBERT F. HESS
PATENT COUNSEL
FEDERAL-MOGUL CORPORATION
" p.0. BOX 1966 -
DETROIT, MI 48235

G.K. HILDER :
BRITISH PETROLEUM COMPANY PLC
BRITANNIC ROUSE

" MOOR LANE

_ LONDON

ENGLAND EC2

BENGT HOGBERG
PARAVAN AB
ERIKSBERGSGATAN L A
STOCKHOLM

* SWEDEN §-114 30

EDDIE S. W. HONG

BUSINESS DEVELOPMENT MANAGER
SYNTEX LABORATORIES, INC.
3401 HILLVIEW AVENUE, L-1310
PALO ALTO, ' CA 94304

_ DR. M. HORLINGTOM .
SMITH & NEPHEW RES. L1D.
GILSTON PARK

HARLOW

ESSEX

ENGLAND CM20 2RQ

GROVER K. HOUPT

SR. VICE PRESIDENT - TECH.
AUTOMATIC TIMING & CONTROLS COMPANY
201 s. GULPH ROAD ’
KING OF PRUSSIA, PA 19406

R. B. HOWIE

GEMERAL MANAGER

* COATES EXPORT LTD.
CRAY AVENUE
SAINT MARY CRAY
ORPINGTON, KENT

. ENGLAND BRS 3pp

J. JURGEN HEUMANN

HEAD OF THE LICENSE DIVISION
E. MERCK

POSTFACH 4119

6100

DARMSTADT

WEST GERMANY

M. S. HIRSHORN
NUCLEUS LTD.

112 BALFOUR ROAD
ROSE BAY M.S.W.
AUSTRALIA 2029

M. J. HOLLAND

LICENSING MANAGER
BEECHAM PHARMACEUTICALS
YEW TREE BOTTOM ROAD
GREAT BURGH

EPSOM, SURREY
ENGLAND KT18 5XQ

W.C.R. HOOGSTRATEN
DIRECTOR, PATENT DEPARTMENT
DSM

P.0. BOX 9

GELEEN

HETHERLANDS 6160 MA

MR. D. H. HORWOOD-BARRETT
PRITCHETT FOODS

46 BELFAST ROAD
NEWTOWNARDS

CO. DOWN

N. IRELAND BT23 47U

R. B. HOWIE
GENERAL MANAGER
COATES EXPORT LTD.
CRAY AVENUE ‘

'SAINT MARY CRAY

ORPINGTON BRS 3PP

‘DR. BERTRAM HUBER

ATTORNEY AT LAW _
ANT NACHRICHTENTECHNIK GMBH
GERBERSTR. 33
BACKNAKG

WEST GERMANY 7150




JACK L. HUMMEL
PATENT COUNSEL
_ MARATHON OIL COMPANY

" DENVER RESEARCH CENTER-

P.0. BOX 2569
LITTLETON, CO 80160 .

COMMANDER J, R. HUTTON
KINLOCKH ELECTRONICS
BURNHEAD ROAD

PORT GLASGOW .
SCOTLAND

IGNACE IRISARRI

CHEF DU SERVICE JURIDIQUE

L ABORATOIRES DELAGRANGE .
46, BOULEVARD DE LATOUR-MAUBCURG
75340 PARIS '
FRANCE CEDEX 07

GEN ISEKI

MGR. LEGAL DEPT.

FUJITSU LD,

MARUNOUCHI-CENTER BLDG.

6-1, MARUNOUCHI 1-CHOME, CHIYODA-KU
TOKYO '
JAPAN 100

_ JUNICHI ITO

PEGASUS SEWING MACHINE NFG CO.
PLANNING DEPT.

7-2 SAGISU 5-CHOME

OSAKA

JAPAN 533

NORMAN A. JACOBS

PRESIDENT & CHIEF OPERATING OFFICER
BIOTECHNICA INTERNATIONAL, INC.

85 BOLTON STREET

CAMBRIDGE, MA 02140

DR. R JAMES

PRUDENTIAL VENTURES MANAGERS LTD.
AUDREY HOUSE

ELY PLACE

LONDON

ENGLAND ECIN 65N

R. D. HUTCHISON
CIBA-GEIGY
PHARMACEUTICALS DIVISION
WIMBLEHURST ROAD
HORSHAM, WEST SUSSEX
ENGLAND RH1Z 4AB

TEIJI INOUE =

ADVISOR '

GENERAL ELECTRIC JAPAN, LTD.
KOWA NO. 35 BLDG. :
14-14 AKASAKA 1-CHOME, MINATO-KU
TOKYO

JAPAN 107

A.F. IRVING

BIOTECHNOLOGY AUSTRALIA PTY LTD
28 BARCOO STREET

ROSEVILLE

AUSTRALIA NSW 2069

HIROAKI ITO

MANAGER, LICEHSING DEPT.

TOYO ENGINEERING CORP.

12-10, HIGASHI FUNABASHI &-CHOME
FUNABASHI

CHIBA

JAPAN 273

YOICKIRG IWASAKI

DIRECTOR, INTERNATIONAL PLANNING
MITSUBISHI RAYON CO., LTD.

3-19, XYOBASHI, 2-CHOME

CHUG-KY

TOKYO

JAPAN 104

" CLAS 1. JACOBSEN

VICE PRESIDENT
NORSK SAFETECH.AS
P.O. BOX 614
DRAMMEN

HORWAY N-3002

"H. JANSEN

DIRECTOR - LICENSING .
DUPHAR B.V.

P.0. BOX 900

P.0. BOX 900

DA WEESP

NETHERLANDS 1380



MICHAEL S. JAROSZ, ESQ.
ARCO CHEMIEAL TECH

- 1255 LAKEMONT ROAD
VILLAKOVA, PA 19085

4. S. JOHNSTON
ROSEMOUNT LTD.
HEALTH PLACE
BOGNOR REGIS
SUSSEX ,
. ENGLAND PO22 9SH

PETER JORGENSEN

. SWEDISH TECHNOLOGY OFFICE
. 10880 WILSHIRE BOULEVARD
SUITE 914 :

LOS ANGELES, CA 90034 -

PETER KARDOS _ _
DEPUTY DIRECTOR GENERAL

OMFB '

STATE OFFICE OF TECHNICAL DEVELOPMENT
135746 - -
BUDAPEST, MARTINELLI TER8

HUNGARY

" ALFRED M. KATONA

PRESIDENT

NATIONAL RESEARCH LABORATORIES
3567 BLUE ROCK ROAD
CINCINNATI, OH 45247

THOMAS KEPPLER

LONZA AG L
MUNCHENSTEINERSTR. 38
BASEL .
SWITZERLAND 4002

Z.8. KHAN

DESCON ENGINEERING (PVT) LTD.
38 SIR AGHA KHAN 111 ROAD :
AKHAVAN HOUSE

LAHORE

PAKISTAN 5

ROBERT H. JOHNSON
PATENT COUNSEL
ARMCO INE.

© 703 CURTIS STREET
" MIDDLETOWN, OH 45043

H.P. JONGBLOED o
SENIOR LICENSING ATTORNEY

P.C. BOX 162
THE HAGUE

NETHERLANDS 2501 AN

S. DIANE J. KALINA

GLAXO CANADA, INC.
1025 THE QUEENSMWAY
TORONTO, ONTARIO
CANADA M8Z 586

" ICHIRO KATO
“MITA INDUSTRIAL COMPANY LTD.

PATENT DIVISION
TAMATSUKURI, 1-CHOME 2-28
OSAKA-SHI
JAPAN 540

E.D. KAUFMAN

" SHELL INTERNATIONAL RESEARCH MIJ BV

'DIRECTOR, NEW PRODUCTS & LICENSING

CYANAMID INT’L RESEARCH CENTRE

SHEARWATER  HOUSE
21 THE GREEN

'RICHMOND, SURREY

ENGLAND TWS 1PN

M. A. KERR .
IMPERIAL CHEMICAL INDUSTR

IES PLC.

WEXHAM ROAD- :

SLOUGH, BERKS

"ENGLAND SLZ 5DS

NEVILLE KIDD
CHIEF ENGINEER
MCCONNELL DOWELL
PRIVATE BAG

"NEWMARKET

AUCHLAND
NEW ZEALAND



MYUNG-SUN KIM . : : . : DONALD L. KISER
GENERAL -MANAGER OF PATENT DEPT. . RIS MANAGER OF INTELLECTUAL PROPERTY

. SAMSUNG ELECTRONICS CO., LTD. _ o ~ GRAIN PROCESSING CORPORATION
| 416 MAETAN-DONG, SOOWOK-CITY EEEEEE o B39 .
. KYUNGI-DO . . Lo - 1600 OREGON STREET
| KOREA 170 _ : S : MUSCATINE, A 52761
KOUJI KISHIMOTO = : - i _ WARD J. KLINGEBIEL
GENERAL MANAGER PATENT & LIC. DEPT. = = VICE PRESIDENT
| MITSUI ENGINEERING & SHIPBUILDING o ARCO CHEMICAL TECH
i 6-4, TSUKIJI 5-CHOME = - o 3801 WEST CHESTER PIKE
| CHUO-KU E L S : HEWTOK SQUARE, PA 19073
©oToKYO o '
i JAPAN 104
| KENNETH A. KOCH =~~~ . : - _ © DR. ERHST KOHLMANN
. ATTORNEY AT LAW - S ' ATTORNEY AT LAW .
! ASARCO, INC. ' : LT 1 BERGBAU- FORSCHUNG GMBH
i 55 ARGYLE ROAD o . PR o FRANZ-FISCHER-WEG 61
| SCARSDALE, NY 10583 | : S S _ 4300

¢ , _ _ Lo ESSEN, KRAY'
b ' s : S WEST GERMANY

YASUYUKI KOIE = o HIROYASU KOMAZAWA

TOSOH U.S.A., INC. AR : MANAGING DIRECTOR
2200 POWELL STREET, SUITE 560 . = = - ' POLYPLASTICS COMPANY LTD.
EMERYVILLE, CA 94608 SR _ . 2-5 KASUMIGASEKI, 3-CHOME
: - CHIYOTA-KU
© TOKYO
JAPAN 100

_PAUL KREISTENSEN - = . S - DR. FRANZ KREJS
MANAGING DIRECTOR . = . R : _ 'HORIZONTE o
EDPIDYNE LTD. . L g L . VENTURE MANAGEMENT GES. M.B.H.
P.0. BOX 263 - . . _ BAUERNMARKT 6 '
NEDLANDS W.A. : : C ) ' WIEN
AUSTRALIA 6009 - 3 o ' WEST GERMANY 1010

" ALF KRISTIANSEN : . I DR. WALTER KUKZ

AB SKF ' B - : ALCATEL-AUSTRIA
HORNSGATAN 1~ - . : ' SCHEYDGASSE 41

- GOTEBORG B - : . WIEN
SWEDEN $-415 50 - . N " AUSTRIA 1210
JUHA T. KURKINEN . : S _ NANCY W. LAMBETH
MANAGER R f L - DATA PRODUCTS CORPORATION
FINNISH SUGAR €O LTO ~ = ‘ . 6200 CANOGA AVENUE
P.0. BOX 105 : ; : SO WOODLAND HILLS, CA 91365
HELSINKI ' S '

FINLAND SF-00241



G. LANCEL :
HEAD OF JURIDICAL DEPARTMENT
METALLURGIE HOBOKEN OVERPELT

! A, GREINERSTRAAT 1

HOBOKEN
BELGIUM B-2710

7. LAWSON

RENTOKIN GROUP PLC

- FELCOURT

EAST GRINSTEAD, WEST SUSSEX
ENGLAND RH19 2JY

JOHN R. M. LEES
TATE AND LYLE INDUSTRIES LTD.

"ENTERPRISE HOUSE

45 HOMESDALE ROAD
BROMLEY, KENT
ENGLAND BRZ2 9TE

ALAN J. LEMIN, PH.D. :
DIRECTOR, RESEARCH CONTRACT LIAISON
THE UPJOHN COMPANY

KALAMAZOO, M1 49001

DAVID LIEBERMAN

" GENERAL COUNSEL & SECRETARY
-IBM AUSTRALIA LTD

COONARA AVENUE
W. PENANT HILLS NSW
AUSTRALIA 2120

ALEJANDRO LINARES
IBM DE COLOMBIA S.A.
TRANSVERSAL 38 NO. 100-25

. BOGOTA

COLUMBIA

1SSAC LOBO MARTIN
C.T.N.E. .
BEATRIZ DE BOBADILLA, 3
MADRID

SPAIN 28040

MS. JAYNE M. LANGE
BUSINESS DEVELOPMENT EXECUTIVE
FISONS CORPORATION

2 PRESTON COURT

BEDFORD, MA 01730

ALFRED F. LEATHERMAN

-GENERAL MANAGER

HELLERBOND TECHNOLOGY €O,
817 PHILLIPI ROAD
COLUMBUS, OH 43228

ROGER B, LEITHEAD -
KANAGER OF CORPORATE LICENSING
WESTVACO CORPORATION :
299 PARK AVENUE

NEW YORK, NY 10171

JEAN LEMOINE _
DIRECTEUR AFFAIRS SCIENTIFIQUES LAB

* LABORATOIRES DEBAT

60, RUE DE MONCEAU
PARIS
FRANCE 75008

WERNER LIECHTI
PROJECTINA AG
POSTFACH 138
HEERBRUGG/SG
SWITZERLAND 9435

ROBERT LIPPERT
ANAQUEST

2005 WEST BELTLINE HWY
MADISON, WI 53713 -

D. A. LOVELL

MANAGER, LICENSEES

:SCOTT BADER COMPANY LTD.
WOLLASTON

UELLIHGBORDUGH;'N. HAMPTONSHIRE
ENGLAND NM$ 7RL



ROBERT E. LOWE, ESQ.

CHIEF PATENT COUNSEL

WESTERN ATLAS INTERNATIONAL, INC.
P.0. BOX 2469 .
HOUSTON, TX 77252

WILLY MANFROY

LICENSING MANAGER

THE DOW CHEMICAL COMPANY
2030 WILLARD H. DOW CENTER
MIDLAND, MI 48640

DR. MARVIN MARGOSHES -

TECHNICAL DIRECTOR

TECHMICON INSTRUMENTS CORP. MS 6B
511 BENEDICT AVENUE

TARRYTOWN, NY 10591

JEAN-PIERRE MARTHE S

DEPARTEMENT VALORISATION DES TECH.

CDF CHIMIE
TOUR AURORE-CEDEX 5
92080.

PARIS LA DEFENSE
FRANCE 2

KAZUMI MARUYAMA

" MANAGER OF PATENT DEPARTMENT

SUI CHEMICAL CO., LTD. :
SEISUI KAGAKU KOGYO K.K. DBA SEXI
4-4 NISHITENMAN 2-CHOME

0SAKA

-~ JAPAN 530

LOUIS R. MATLACK
MARTIN MANCO & COMPANY
55 E. MAPLE AVENUE
MOORESTOWN, NJ 08057

SHOICHI MATSUMOTO
RESEARCH AND DEVELOPMENT

ZERIA PHARMACEUTICAL COMPANY, LTD.

10-11, NIHONBASHI XOTOBUK-CHD
CROU-KU :
TOKYO

JAPAN 103

'DOUGLASS S, LUBBERS

DIRECTOR, BUSINESS DEVELOPMENT .
AIR PRODUCTS & CHEMICALS INC.
ALLENTOWN, PA 18195

W. ALLEN MARCONTELL

CORPORATE ATTORNEY

WESTVACO CORPORATION

WESTVACO CORPORATION RESEARCH CTR.
COVINGTON, VA 24426 -

P. J.-HMARRIOTT

MICRO-IMAGE TECHNOLOGY LTD.
GREENHILL INDUSTRIAL ESTATE
RIDDINGS, DERBY

ENGLAND DE5S5 4DA

_PIERRE-RENAUD MARTIN

CHEF DE SERVICE

ELECTRICITE DE FRANCE

T AVENUE DU GENERAL DE GAULLE
CLAMART '

FRANCE 92140

ROBERT MARX -
MARKETING, MANAGER, LICENSING
SCHOCK

REHALDENWEG 33

7060

SCHORNDORF

" WEST GERMANY

PETER MATLOCK-

-'MANAGER, NEW BUSINESS DEVELOPMENT

CALGENE, INC.
1920 FIFTH STREET

DAVIS, CA 95616

" T. AL MATTHEWS

AUSTRALIAN ASSOCIATED SMELTERS PTY.
114 WILLIAM STREET

'MELBOURNE
vIe

AUSTRALIA 3000



DAN MAYUR -

_ MANAGER OF LICENSING

BECHTEL, INC.
P.C. BOX 2166
HOUSTON, TX 77252

R. MCCLELLAND -

I€1 AMERICAS, INC. _
CONCORD PIKE AND MURPHY ROAD
WILKINGTON, DE 19897

G. MCDANIEL -
SCHERING-PLOUGH CORP.
P.0. BOX 377

3030 JACKSON AVENUE -
MEMPHIS, TN 38151

JAMES L. MCNISH, ESQ.
CORPORATE COUNSEL

MARION LABORATORIES INC.
P.0. BOX 8480

KANSAS CITY, MO 64137

THOMAS J. MONAHAN

" UNIVERSITY GENETICS CO.

P.0. BOX 5117
1465 POST ROAD EAST
WESTPORT, CT 06881

SHOKICHI MORIWAKI _
MAMAGER, RE&D ADMINISTRATION
MITSUBISHI CABLE INDUSTRIES LTD.
SHIN KCKUSAI BUILDING

4-1, MARUNOUCHI 3-CHROME

TOKYO

JAPAN 100

JAMES L. MUCHA :
HGR. CORP. STRATEGIC PLANNING
MILES INC. '
P.0. BOX 40

1127 MYRTLE STREET

ELKHART, IN 46515

LOWELL H. MCCARTER, ESQ.
GENZYME CORPORATION
75 KNEELAND STREET
BOSTON, MA 02111

PETER MCCONNELL =
MANAGER MARKET DEVELGPMENT
SCM-GLIDDEN INTERNATIONAL
925 EUCLID AVENUE
CLEVELAND, OH 44115

BRIAN T. MCGRATH
MANAGER - CONTRACT MFG.

" JOHNSON & JOHNSOM PRODUCTS
501 GEORGE STREET

NEW BRUNSWICK, NJ 08903

J. S. MILLAR

MANAGER, PATENTS & AGREEMENTS DEPT.
IMI PLC

P.0. BOX 215

BIRMINGHAM

ENGLAND B6 TBA _

B F MONGER
MCPHERSONS LTD.
525 COLLINS STREET
MELBOURNE
AUSTRALIA 3000

DR. C. MORRIS'
SIMON CARVES LTD.

 SIM-CHEM HOUSE

P.0. BOX 17 CHEADLE HULME
CHEADLE, CHESIRE
ENGLAND SK8 5BR

DR. KURT MUENZ
DIRECTOR - SALES/LICENSING

. SCIENTIFIC DESIGN COMPANY

49 INDUSTRIAL AVENUE
LITTLE FERRY, NJ 07643



DAVID J. MUGFORD - - IR o " DAVID J. MUGFORD

STAFF v P. & ASSOCIATE GEN. COUNSEL . SR STAFF V.P. AND ASSOCIATE GENERAL COUNSEL
SCHERING-PLOUGH CORPORAT]ON _ R ~ SCHERING-PLOUGH CORP. -
ONE GIRALDA FARMS L .7 ONE GIRALDA FARMS
. P.0. BOX 1000 ' - R © P.0. BOX 1000
" MADISON, NJ 07940 - - B MADISON, NJ 07940
i DR. DAVID D. MULLIGAN o e S KLAUS J. MUNDO
ASSISTANT - LICENSING MANAGER - . - : ' PROKURIST
WESTVACO CORPORATION | - S : UHDE GMBH :
COVINGTON RESEARCH : o g L - ABT.LEITER NEUE TECH. & L!ZEHZEN
COVINGTON, VA 24426 i N i FRIEDRICH-UHDE-STR. 15
' ' ' C DORTHUND 1

WEST GERMANY

ARTHUR MURATYAN : . S ’ : JOHR J. MURPHY

DIVISION MAINTENANCE S L o PRESIDENT

FRAMATOME : _ . SONOCO LTD.

BOITE POSTALE N 3083 : _ : : S - 33 PARIC AVENUE EAST
-69398 LYON : ' _ ' P.0. BOX 1208
FRANCE CEDEX 03 o o BRANTFORD, ONTARIO

CANADA N3T 5T5

DR. KEISHI NAMIKAWA = ST : DR. DONALD H. NAMM

ASSOCIATE DIR., NEW BUSINESS pEPT. S DIRECTOR, PLAN. & BUS. DEVELOPMENT
NIPPON MINING CO., LTD. BURROUGHS WELLCOME COMPANY
3-17-35, NIIZO-MINMI - _ 3030 CORNWALLIS ROAD -
TODA-SHI . - I . : RSCH TRNGLE PRK, NC 27709
SAITAMA '
JAPAN 335
RICHARD W. NELSON - o Lo : REINER NIEDERGESAB-GAHLEN
" WALLACE LABORATORIES - T ATTORNEY
DIVISION OF CARTER-WALLACE, INC. - oo o .. BERGWERKSVERBAND GMBH
HALF ACRE ROAD : : o ' FRANZ- F 1SCHER-WEG 61

CRANBURY, NJ 08512 oo _ : © 4300 ESSEN
' : ‘ ’ WEST GERMANY 13

ROBERT E. NITSCHKE : o _ N '1SAO NOISHIKI

VICE PRESIDENT : B e : . MATSUSHITA ELECTRIC INDUSTRIAL CO.
_ EDO CORPORATION _ o R LEGAL DEPT.
14-04 111TH STREET _ - 1006 OAZA KADOMA, KADOMA
COLLEGE POINT, NY 11356 3 S OSAKA
' . : ' JAPAN 571
3. NOONE ' ' ' - IRWIN NORMAN
6. G. SOLAR ENTERPRISES LTD. : ' DIRECTOR OF LICENSING
~ INDUSTRIAL ESTATE o S ALLIED SIGNAL, INC.
BELMULLET : . : _ ENGINEERED MATERIALS SECTOR
£0. MAYO _ _ ’ = 1411 BROADWAY

IRELAND 147 - : _ ' f_ ~ NEW YORK, NY 10018




R. NORTHCOTT

MARKETING DIRECTOR

SMITH KLINE & FRENCH LARS
P.0. BOX 89-90 '
BROOKVALE -NSW

AUSTRALIA 2100

‘

JAMES R. O/BRIEN, ESQ.’
PRESIDENT

FIGGIE INTERNATIONAL -
LICENSING DIVISION

1000 VIRGINIA CENTER PARKWAY

RICHMOND, VA 23295

FUJIO ODA R
MANAGER - PATENT DEPARTMEN
FUJI XEROX _

2274, HONGOU, EBINASHI
KANAGAMWA-PREF

JAPAN 243-04

ROBERT OLIVIER .
CHEF DU DPT CONTRATS-VALORISATION
C.R.C. TOTAL FRANCE

ET DOCUMENTATION CENTRALE

5, RUE MICHEL ANGE

PARIS

FRANCE CEDEX 16

TAKAYUKI ONO
MANAGER - LEGAL DEPARTMENT
. DAINIPPON INK AND CHEMICALS, INC.

7-20, NIHOMBASHI 3-CHROME
CHUD-KU TOKYO
JAPAN 103

CHARLES H, OPPENHEIMER, ESQ.
LEGAL DIRECTOR
SCHERING-PLOUGH CORP.

" P.0. BOX 377

3030 JACKSON AVENUE
MEMPHIS, TN 38151

OLIVER OSSANNA, ESQ. _
DIRECTOR, TECH. SUPPORT SERVICES
ECOLAB INC. ' '
ECOLAB CENTER

ST. PAUL, MN 55102

BERNARDO NOUEL
FABELCA

" APARTADO 80680

CARACAS
VENEZUELA 1080-A

E. DENNIS D'CONNOR )
DIRECTOR - NEW PRODUCTS &_TECHNDLUGY

"MASCO CORPORATICN

21001 VAN BORN ROAD

TAYLOR, MI 48180

~ 4. D. OLIVIER

MANAGER, CHEMICAL & PLASTICS TECH.

- PHILLIPS PETROLEUM COMPANY

LICENSING BRANCH
270 PLB :
BARTLESVILLE, OK 74004

RICHARD A. ONANIAN
PRESIDENT '
LEARNING THINGS, INC

.. 6BA BROADWAY

P.0. BOX 436
ARLINGTON, MA 02174

KOICHI ONO -

HAHAGER, PATENT DEPARTHMENT
KYOWA HAKKO KOGYO CO., LTD.
OHTEMACHRI BUILDING .

6-1 OHTEMACH, 1 CHOME
TOKYO

JAPAN 100

JOSEPH ORSINI
ROUSSEL-UCLAF _

35 BOULEVARD DES INVALIDES
PARIS

FRANCE 75007

N.I. PALMER

W.R. GRACE AND COMPANY

C/0 PATENT DEPARTMENT

1114 AVENUE OF THE AMERICAS .
NEW YORK, NY 10036



RAJEEV M. PANDIA _
GENERAL MANAGER - PRODUCTS
HERDILLIA CHEMICALS LiD.

- AIR INDIA BUILDING

NARIMAN POINT
SOMBAY )
INDIA 400021

DR. M.A. PARRISH
HADRIAN HOUSE
STERLING ORGANICS L7D.
EDGEFIELD AVENUE
FAWDON

" NEWCASTLE-UPON-TYNE

ENGLAND NE3 37T

ROLF BJERKE PAULSSEN, PH.D.

DIRECTOR

NYCOMED A/S

NYCOVEIEN 2

P.0. BOX 4220 TORSHOV
osLo &

NORWAY N-0401

ROBERT I. PEARLMAN

GROUP COUNSEL

THE BOC GROUP INC.

100 MOUNTAIN AVENUE
MURRAY HILL _
NEW PROVIDENCE, NJ 07974

_ FRANCOIS PEROT
* STEIN INDUSTRIE )
19, AVENUE MORANE-SAULNIER

VELIZY-VILLACOUBLAY
FRANCE '

STELLAN PETRI
SAB NIFE AB

BOX 515
LANDSKRONA
SWEDEN $-261 264

J. S. PICTON

MANAGER, LICENSING DEPT.
BABCOCK ENERSY LTD.

165 GREAT DOVER STREET
LONDON

ENGLAND SE1 4YA

MS. JUDITH R. PARKER -

PRESIDENT
MITEK, INC.
416 MONTROSE DRIVE

SOUTH CHARLESTON, WV 25303

WILLIAM G. PATERSON

DIRECTOR, BUSINESS DEVELOPMENT
3N

3M CENTER - BLDG. 223-6N-02

ST PAUL, MN 55144

W PAY .
COOPERS ANIMAL HEALTH
BERKHAMSTED HILL

- -BERKHAMSTED, HERTS

ENGLAND HP4 2QE

-DONALD S. PEARSON

DIR., NEW PRODUCT PLANNING
WARNER-LAMBERT COMPANY

201 TABOR ROAD

MORRIS PLAINS, KJ 07950

JACK L. PETERSON -
M. W. KELLOGG CO.
3 GREENWAY PLAZA

HOUSTON, TX 77046

FRANCOIS-MARIE PICART

DIRECTEUR DU SERVICE PROPR. IﬁD.
. LABORATOIRES FOURNIER
_ 42 RUE DE LONGVIC

CHENOVE
FRANCE 21300

VYTAUTAS PILEIKA

COMBUSTION ENGINEERING, INC.
DEPT. 7110-G003 ’

1000 PROSPECT HILL ROAD
WINDSOR, CT 06095



DR. EGON JOHN PLANZ

DIREKTOR RESSORT TECHNOLOGIE
VILLEROY & BOCH =

5642 METTLACH -

WEST GERMANY

FERNANDO POLLASTRIN!

DRAGADOS Y CONSTRUCCIONES, S.A.E

ROSARIO PINO 5
MADRID

SPAIN 28020 -

R.Y. POTTS _
BRITISH NUCLEAR FUELS PLC

BUILDING 619 '
SPRINGFIELD WORKS

- PRESTON

ENGLAND DR4 OXJ

DR. T. D. PURCELL

ASSOCIATE - TECHNICAL DIRECTOR

BORG-WARNER CHEMICALS, INC.
INTERNATIONAL CENTRE
TECHNICAL CENTRE.
PARKERSBURG, WV 26102

. M.K. RASTALL

METAL BOX PLC
DENCHWORTH ROAD
WANTAGE

"ENGLAKD OX12 9BP

IGAL RAZ-

SENIOR VICE PRESIDENT
IMI-INSTITUTE FOR RES. & DEVEL.
P.0. BOX 313

HAIFA

ISRAEL 31002

DR. I.P. REYNOLDS
BREAKSPEAR ROAD SOUTH
GLAXO ANIMAL HEALTH LTD.
HAREFIELD

UXBRIDGE, MIDDX

ENGLAND UB9 6LS

" NORMAN M. POLLACK

CONTRACT CONSULTANT

THE UPJOHN COMPANY -
RESEARCH CONTRACT LIAISON
KALAMAZOO, M1 45008

ERNEST G. POSMER i .
SECRETARY & CORPORATE COUNSEL
THE PQ CORPORATION

* VALLEY FORGE EXECUTIVE MALL

P.0. BOX 846
VALLEY FORGE, .PA 19482

L. M. PUCKETT ,
LICENSING DIRECTOR .
B. F. GOCDRICH CHEMICAL COMPANY
6100 OAX TREE BOULEVARD
CLEVELAND, OH 44131

~ ANTHONY A. RASCIO, ESQ.

DIRECTOR, LEGAL SERVICES

" ROBERTS LABORATORIES, INC.

& INDUSTRIAL WAY WEST

EATONTOWN, NJ 07724

DR. ROBERT L. RAU
V.P. TECH. LICENSING & SERVICES

" AMERICAN CYANAMID

1937 WEST MAIN STREET
STAMFORD, CT 06904

J.B. REES

~ CHALLENGE HOUSE

DUNLOP SLAZENGER INTERNATIONAL
MITCHAM ROAD

CROYDON, SURREY

ENGLAND CR9 3AU

R.S. RICHARDS

RENTOKIN GROUP PLC

FELCOURT

EAST GRINSTEAD, WEST SUSSEX
ENGLAND RH19 2JY



DAVID P. RICHEY =
EASTMAN PHARMACEUTICAL
9 GREAT VALLEY PARKWAY

' MALVERN, ‘PA 19335

L. J. ROGERS

MIM HOLDINGS LTD.
GPO BOX 1433
BRISBANE
AUSTRALIA 4001

EDDY G. ROOSENDAAL, ESG.

GENERAL COUNSEL & MGR._LEGAL'DEPT.

GTE ATEA N.V.:
INDUSTRIEPARK KLEIN GENT
HERENTALS

BELGIUM 2410

DR. HANS PETER ROSENBERGER
RECHTSANWALT '
METALLGESELLSCHAFT AG
REUTERWEG 14

FRANKFURT M.1

WEST GERMANY 6000

. JOHN J. ROUND

GENE LINK AUSTRALIA
4 ROSWELL TERRACE
GLENRIDGE, NJ 07028

C.A. ROWLEY

MANAGER, PATENTS & LICENSING
MACMILLAN BLOEDEL RESEARCH
3350 EAST BROADWAY
VANCOUVER, B.C., ONTARIO
CANADA V5M 4E6

THOMAS G. RYDER _
SENIOR PATENT ATTORNEY _
AIR PRODUCTS & CHEMICALS INC.

ALLENTOWN, PA 18195

J. H. ROBERTS
ECR TECHNOLOGIES, INC.
P.0. BOX 3271

- "LAKELAND, FL 33802

WILLIAM E. -ROGERSON _
TECHNOLOGY SALES MANAGER

- -ALCAN INTERNATIONAL LTD.

1188 SHERBROOKE STREET WEST
MONTREAL

-MONTREAL, QUEBEC

CANADA H3A 3G2

MARIA DO ROSARIO DE LIMA

COFAB - CiA. FABRICADORA DE PECAS
AV. ALEXANDRE DE GUSMAO, 1395
SANTO ANDRE

BRAZIL 09000

JAY N. ROTHBART

BP AMERICA

4440 WARRENSVILLE .
WARRENSVILLE HEIGHTS, OH 44128

FRANK €. ROUTE, JR.

ASSISTANT SECRETARY/GEN PAT COUNSEL

GENCORP INC,
ONE GENERAL STREET
AKRON, OH 44329

JUR, KAND TIMO RUIKKA
MANAGER - CONTRACTS

TELENCKIA OY

LEGAL DEPARTMENT
P.0. BOX 33

ESPOO

FINLAND SF-02601

HOWARD E. SANDBERG
DIRECTOR

AMERICAN RED CROSS
15601 CRABBS BRANCH WAY
ROCKVILLE, MD 20855



”

"

HANS D. L. SANDBERG MCJ
GENERAL COUNSEL -

ATLAS COPCO AB

FACK

STOCKHOLM

SWEDEN $-105 23

DELOS MIGUEL DE LOS5 SANTOS LEAL
ENTEL '

PASED DE LA CASTELLANA 141
MADRID

SPAIN 28046

" LAURENCE SAVAGE
GENERAL MANAGER
THE BOEING COMPANY
BOEING ASSOCIATED PRODUCTS
P.0. BOX 3707 M/S 7E-14
SEATTLE, WA 98124

EDWIN H. SCHMIDT, JR.
MANAGER, TECHNOLOGY SALES

DU PONT COMPANY

POLYMER PRODUCTS DEPT., M5630
1007 MARKET STREET '
WILMINGTON, DE 19898

. PAUL B. SCHWARTZ .
LICENSING CONTRACT ADMIN. MANAGER
THE UPJOHN COMPANY -

7000 PORTAGE ROAD
'KALAMAZOO, MI 49001

ELIAS H. SHAER -

SR. SCIENTIST

THE DRACKETT COMPANY
5020 SPRING GROVE AVENUE
CINCINNATI, OH 45232

‘N. W. SHAW
AMCOR LTD.

4 SOUTH GATE
SOUTH MELBOURNE
AUSTRALIA 3205

HOWARD E. SANDLER -
VICE PRESIDENT - GENERAL COUNSEL
WAHLCO, INC.

3600 WEST SEGERSTROM AVENUE

SANTA ANA, CA 92704

ALLYSON J. SAUER .
ADMINISTRATOR, LICENSING & EXPORTS
AUTO-TROL TECHNOLOGY CORP.

12500 M. WASHINGTON

DENVER, CO 80233 -

EMER E. SCHAEFER

MANAGER R&D NEW VENTURES & LICENS.
S.C. JOHNSOM & SON INC. '
1525 HOWE STREET

RACINE, W1 53403

I. M. SCHOLFIELD

AUTOMOTIVE PRODUCTS PLC
TACHBROOK ROAD
LEAMINGTON SPA, WARWICKSHIRE
ENGLAND CV31 3ER

LOUIS J. SCOTTI

DIRECTOR, NEW PRODUCTS

REED & CARNRICK PHARMACEUTICALS
ONE NEW ENGLAND AVENUE
PISCATAWAY, NJ 08854

JOHN F. SHARP

VICE PRESIDENT, CORP. DEVELOPMENT
BOOTS PHARMACEUTICALS, INC.

8800 EILERBE ROAD

P.0. BOX 6750

SHREVEPORT, LA 71136

J. D. SHEEHAN

MANAGER, LICENSING DEPARTMENT
STAUFFER CHEMICAL COMPANY
CORPORATE HEADQUARTERS
WESTPORT, CT 06880



KERSTIN M. SIRVELL
PRESIDENT

KABIGEN AB

" STOCKHOLM

SWEDEN §-112 87

MR. PER SLETTEMOEN

HEAD OF LICENSING OFFICE
BMW BERGEN DIESEL A.S.
P.0. BOX 924

BERGEN N

NORWAY N-5001

K. SMITH

NETLON LTD,

KELLY STREET
BLACKBURN, LANCASHIRE
ENGLAND B2 4PJ

KYUNG-UP SON

LICENSING MANAGER

KOREA HEAVY IND. & CONST. CO., LTD.
CORPORATE PLANNING DIVISION

C.P.0. BOX 1826

SEOUL

KOREA 100

. ELIE SROUR

REGIE NATIONALE DES USINES RENAULT
8-10, AVENUE EMILE ZOLA

B.P. N 103

BOULOGNE-B1LLANCOURT

FRANCE 92109

S. STAGNI

INDUSTRIAS VILLARES S/A -
AVENIDA INTERLAGOS, 4455
SAO PAULO

BRAZIL 5P 04661

B. OME STORAKERS
VICE PRESIDENT
PROCOROIA NOVA AB
BOX 27 304
STOCKHOLM

SWEDEN $-102 54

G. SLATTERY - L
SHANNON DEVELOPMENT COMPANY
SHANNON TOWN

" SHANNON, CO. CLARE .

IRELAND

W. SMITH
FERNHURST -
ICI PLANT PROTECTION DIVISION
HASLEMERE, SURREY
ENGLAND GU27 3JE

RICHARD A. SMITH
MANAGER LICENSING

ELI LILLY AND CO.
LILLY CORPORATE CENTER
INDIANAPOLIS, IN 46285

PETER SORENSEN, M.SC
PROJECT MANAGER

RIAS A/S

INDUSTRIVEJ 9-17 -
ROSKILDE

- DENMARK DK~4000

JOACHIM STAACKMANN
LICENSING COORDINATOR
KRAFT, INC.

RESEARCH & DEVELOPMENT
801 WAUKEGAN ROAD

" GLENVIEW, IL 60025

DAVID R. STEVENS

. VICE PRESIDENT - RESEARCH

DIAMOND SCIENTIFIC COMPANY
2538 S.E. 43RD- STREEY
DES MOINES, IA 30317

GRAHAM STRACHAN

V.P. & COMMERCIAL DIRECTOR
ALLELIX INC.

6850 GOREWAY DRIVE

"MISSISSAUGA, ONTARID

CANADA L4V 1P1




MINORU TAHARA -

FUJ1 HEAVY INDUSTRIES LTD.
- PATENT DEPT.

7-2 NISHISHINJUKU 1-CHOME
. TOKYO

JAPAN 150

HIROSHI TAMAKA
MANAGER, OVERSEAS DEPT.

KUREHA CHEMUCAL INDUSTRY CO. LTD.
9-11 NIHONBASHI HORIDOME 1-CHOME
_ CHUO-XU ' :
TOKYO

JAPAN 103

YASUYA TANAKA

MGR. LICENSING DIV. -

JAPAN SYNTHETIC RUBBER CO., LTD.
JSR BLDG. 2-11-24, TSUKIJI
CHUO-XU

TOKYO

JAPAN 104

i CHARLOTTE A. TAYLOR
7 WEYERHAEUSER COMPANY
TECHHOLOGY MARKETING
TACOMA, WA 98477

. WALTER R. THIEL .
DIRECTOR, PATENTS & LICENSING
LITTON INDUSTRIES, INC.

360 NORTH CRESCENT DRIVE
BEVERLY HILLS, CA 90210

DR. SIEGFRIED K. THOMAS
PFLANZENSCHUTZZENTRUM MONHEIM -
BAYER AG :
SPARTENBURQ PFLANZENSCHUTZ
BAYERWERK )
LEVERKUSEN

WEST GERMANY 5090

WILLIAM S. THOMPSON
BRIALPA PTY. LTD.
G.P.0. BOX 4581
MELBOURNE, VIC.
AUSTRALTA 3001

JOEL D. TALCOTT - - -
SECRETARY & GENERAL COUNSEL

-AMPEX CORPORATION
401 BROADWAY MS 3-35

REDWOOD CITY, CA 94063

HISANORI TANAKA
- MGR., PATENT & LICENSING DEPT.

KITACHI METALS, LTD.
1-2, MARUNOUCHI 2-CHOME
CHIYODA-KU

TOKYO

JAPAN 100

R. V. TATE
PATENTS DIVISION

. UNILEVER PLC.

P.0. BOX 68, UNILEVER HOUSE
BLACKFRIARS

" LONDON

ENGLAND .EC4P 4BQ

BRIAN. TEMLETT _ _
SOCIETE WATIONALE ELF AQUITAINE PRODUC.
TOUR ELF - CEDEX 45 '
PARIS LA DEFENSE
FRANCE 92087

A. R. THOMAS
JAWCA PTY. LTD.
28 YORKTOWN ROAD

* MAITLAND:
"AUSTRALIA S.A, 5573

R. W. THOMPSON.

OVERSEAS DIVISION MANAGER

BYRNE & DAVIDSON DOORS (NSW) PTY.
P.0. BOX 235

REVESBY N.S.W.

AUSTRALIA 2212

DR. A. M. THRUSH

MGR. PATEHTS, LIC., & TRADE MARKS
SHELL INT’L. PETROLEUM CO. LTD. RSPL
SHELL CENTRE

LONDON

"ENGLAND SE1 7NA



P
i
i
i

THOMAS W. TOLPIN

PATENT ATTORNEY

STANDARD OIL COMPANY INDIANA-
200 E. RANDOLPH, MC 1904
CHICAGO, IL 50601

NENAD TOMOV
PATENTANWALT _
5 CHEMIN DU BEAU SOLEIL
GENEVE - '
SWITZERLAND CH-1206

R.M. TUDOR

DAVY MCKEE (LONDON) LTD.
250 EUSTON ROAD

LONDON

ENGLAND NW1 2PG

CHRISTOPHER C. TYMBIOS

SOUTH AFRICA PHILIPS PTY LTD
P.C. BOX 7703

JOHANNESBURG

SOUTH  AFRICA 2000

_ DR. ALBERTO UGONA

CHIEF OF LEGAL DEPARTMENT

GRUPPO FINANZIARIO TESSILE S.P.A.
CORSO EMILIA 6 ' :
TORIND

ITALY 10152

DAVID 8. UREY

GENERAL ATTORNEY - INTELLECTUAL PROP
USX CORPORATION :

600 GRANT STREET '
PITTSBURGH, PA 15230

DR. JOHN F. VAN DE CASTLE
VICE PRESIDENT

ARCO CHEMICAL TECH

38071 WEST CHESTER PIKE

" NEWTON SQUARE, PA 19073

N. TOMOR ) .
ELTECH SYSTEMS CORPORATION
470 CENTER STREET -
CHARDON, OH :44024 -

JUNICHIRO TSUKAMOTO

MGR. PLANNING & LICENSING
TAKI CHEMICAL CO LTD. '
2, BEPU-MACHI, MIDORI-CHO
KAKOGAWA=SH]1 o
HYOGG-PREF

JAPAN 675-01

MRS. P.C. TURNBULL:

3M RIKER -

1 MORLEY STREET )
{OUGHBOROUGH, LEICESTERSHIRE
ENGLAND LE11 1EP

DR. MARTIN UELLNER _
ZAHNRADFABRIK FRIEDRICHSHAFEN AG
LOWENTALERSTRABE 100, 7990 °
FRIEDRICHSHFEN

WEST GERMANY

JOSEPH V. URENOVITCH, PH.D.

VICE PRESIDENT RESEARCH & DEVELOP.
ATLAS POWDER COMPANY

P.0. BOX 271

TAMAQUA, PA 18252

NICHOLAS G. VALKO
CORPORATE LICENSING DIRECTOR

" ROHM AND HAAS CO.

INDEPENDENCE MALL WEST
PHILADELPHIA, PA 19105 ' ' -

LOUIS VAN.DER BURG

PATENT ATTORNEY

NV OPTISCHE INDUSTRIE DE OUDE DELFT
VAN MIEREVELTLAAN 9 ,

XE DELFT

NETHERLANDS 2612



M. VAN DIJX

COMPRIMO B.V.

POSTBUS 4129
AMSTERDAM o
NETHERLANDS 1009 AC -

. LOUIS JOOST VAN ROSSEM
CHEF DE DEPARTEMENT
SHELL FRANCAISE/URG BUTAGAZ
29 RUE DE BERRI
PARIS CEDEX 08
FRANCE 75397 -

MARTIN J. VAN SICKELS
V.P., KRW ENERGY SYSTEMS
M. W. KELLOGG €O.

THREE GREENWAY PLAZA

" HOUSTON, TX 77046

JACQUES VANDERMAESEN

ALSTHOM

DIVISION DU MATERIEL DE TRANSPORT FERROVIAIRE
TOUR NEPTUNE '

PARIS LA DEFENCE

FRANCE 52086

_ DR. KRISHNA VISWANATHAN
MANAGER, TECHNOLOGY DEVELOPMENT
OCCIDENTAL CHEMICALS

2801 LONG ROAD

GRAND ISLAND, NY 14072

P. VOS
AFROX LTD,
P.0. BOX 5404

. JOHANNESBURG
SOUTH AFRICA 2000

HERBERT H. WADDELL _
DIRECTOR OF CORPORATE DEVELOPMENT
ELECTRO-NUCLEONICS, INC.

368 PASSAIC AVENUE

FAIRFIELD, NJ 07006

ROGER P. VAN dRIESEH .

" MANAGER, PETROLEUM COAL PROC MKTG
" LUMMUS COMPANY _
".1515 BROAD STREET

BLOOMFIELD, NJ 07003

" E.C.E. VAN VAN ROSSUM
© AKZO ENGINEERING B.V.

P.0. BOX 237
KRUISWEG 855
HOOFDDORP

NETHERLANDS 2130 AE

~F. TH. VAN VOORS

PTT S
P.C. BOX 430 _
2260 AK LEIDSCHENDAM

" NETHERLANDS

- VERNON F. VENKE

ASSCCIATE DIVISION COUNSEL

* ASHLAND CHEMICAL COMPANY

P.0. BOX 2219

- COLUMBUS, OH 43216

HENRY VON KOHORN
HENRY VCN KOHGRN

945 TREASURE LANE
' VERO BEACH, FL 32963

)

TAKANDBU WADA.

| ASST. MGR. PURCHASE DEPT.

SHISEIDO CO LTD.
INDUSTRIAL PROPERTY SECT.
5-5, GINZA 7-CHOME

TOKYO

JAPAN 104

CHARLES G. WADE

- TECHNICAL MANAGER -

ATLAS POWDER COMPANY
BOX 271 _
TAMAQUA, PA 18252



MICHAEL WAGGETT

MAMAGER, PATENTS & LICENSING
CAMBRIDGE ELECTRONIC IND. LTD.
BOTARIC HOUSE ' '
160 HILLS ROAD

CAMBRIDGE

ENGLAND B2 1LQ

JOUKO JUHANI WAKOMEN
DIRECTOR '
FARMOS GROUP LTD.
P.C. BOX 425
TURKU _
FINLAND SE-20101

DAVID WALLWORK

GE ASTRO

RD #2 CREEK ROAD
DOWMINGTOWN, PA 19335

RICHARD WALSH
WARNER-LAMBERT COMPANY
201 TABOR ROAD
MORRIS PLAINS, NJ 07950

R. WARNER

" PILKINGTON P.E. LTD.

GLASLOED ROAD
ST. ASAPH, CLWYD
ENGLAND LL17 OLL

DR. WILLIAM J. WECHTER
LOMA LINDA UNIVERSITY

DEPARTMENT OF MEDICINE
8800 ELLERBE ROAD

LOMA LINDA, CA 92350

HERMAN S. WEISHAN
ASSOCIATE DIRECTOR, LICENSING
DU PONT COMPARY

MEDICAL PRODUCTS DEPT.

BARLEY MILL PLAZA - P252116
WILMINGTON, DE 19898

LAWRENCE A. WAGNER
DIRECTOR OF LICENSING
PENNWALT CORPORATION

900 1ST AVENUE

KING OF PRUSSIA, PA 19406

YOSHIHIKO WAKUMOTO .
GENERAL MANAGER, INTERNATIONAL DIV.
TOSHIBA CORPORATION

.1-1 SHIBAURA 1-CHOME

MINATO-KY

- TOKYO

JAPAN 108

" JOHN F. WALRAD

DIRECTOR, LICENSING
VICKERS, INC.

1401 CROOKS ROAD
TROY, WI 4B084

JOE R. WARDELL, PH.D.
MARTIN MARIETTA

105 OAK STREET

BEAVER, PA 15009

DR. T. W. WATSOM
COMINCO LTD.
PATENTS & LICENSING
P.0. BOX 2900

TRAIL, BRIT. COLUNMBIA
CANADA VIR 454

DONALD L. WEISE _
DIRECTOR OF LICENSING & ACQUISITION
ORTHO PHARMACEUTICAL CORPORATION
ROUTE 202

P.C. BOX 300

RARITAN, NJ 08849

JANE M. WELCH
MANAGER

EGXG IDAHO INC.

P.0. BOX 1625

IDAKO FALLS, 1D 83415 .



JAMES S. WHITTAKER

DIRECTOR, INTERNATIONAL LICENSING
L.’OREAL S )
CENTRE EUGENE SCHUELLER

41, RUE MARTRE

CLICHY

FRANCE $2117

BRUCE M. WINCHELL, ESQ.
GENERAL PATENT COUNSEL
MARTIN MARIETTA

P.0. BOX V )

OAK RIDGE, TN 37831

D. A. WOINARSKI : :
INNOVATIVE DESIGN COMPANY PTY. LTD.
162C QUEEN STREET

WOOLLAHRA

AUSTRALIA NSW 2025

D. XAVIER

FRAMATOME

DIVISION MAINTENANCE
BOITE POSTALE N 3083
LYON CEDEX-03

FRANCE 69398

P

_ DR. JERRY ZABRONSKY
TECHNOLOGY TRANSFER COORDINATOR
COLGATE-PALMOLIVE COMPANY
RESEARCH & DEVELOPMENT DIVISION
900 RIVER ROAD
PISCATAWAY, Nd 08854

JOHANNES A. VAN ZUTPHEN
SENIOR LICENSING ATTORNEY

SHELL INTERMATIONAL RESEARCH MIJ BV

P.C. BOX 162
THE HAGUE
NETHERLANDS 2501 AN

JAMES E. WILLTS _
V.P. SCIENTIFIC DEVELGPMENT

PHARMACIA P-L BIOCHEMICALS, IKC.
2202 NORTH BARTLETT AVENUE

MILWAUKEE, WI 53202

CHRISTOPHER L. WINTER
CHIEF DEVELOPMENT ENGINEER
HUMPHREYS AND GLASGOW LTD.
CHESTERGATE HOUSE

. 253 VAUXHALL BRIDGE ROAD

LONDON _
ENGLAND SW1V 1HD

V. WORDINGHAM
WRC PROCESSES
ELDER WAY
STEVENAGE, HERTS
ENGLAND SG1 1TH

S. R. YOUNG

INTERLOCK INDUSTRIES LTD.
P.C. BOX 15103

MIRAMAR

WELLINGTOK = -

NEW ZEALAND

LOWELL D. ZELENICK

DIRECTOR, LIC. & TECH. EVALUATION

ALLERGAN, INC.
2525 DUPONT DRIVE
IRVINE, CA 92714



