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Abstract

The U.S. has incomparable technolog-
ical advantages over all other nations.
It has the world’s most advanced tech-
nology, a unique entrepreneurial culture,
an unparalleied depth and:breadth of
industrial infrastructure; and the world’s
largest contiguous market with a com-
mon language. And yet this country’s
competitive position has been seriously
eroded in recent years in a number of

important 'industries. Leadership in

others is S|mllarly threatened

A Conference on “The New Climate
for Joint Research” was held May 13,
1983, at the mvuatnon of -the Secretary
of Commerce. It brought together lead-

ers from government, industry and aca-

demia to discuss the need for collabo-
rative R&D 'if the U.S. is to reestablish
and maintain industrial leadershlp in
global markets. | _

The Conference.focused on private
sector mechanisms and government
incentives for undertaking innovative
large scale R&D projects. Panelists dis-
cussed the heed for cooperation ‘among
Federal and State governments, busi-
- ness, and universities in-order to better

mobilize latent capabihtleé and meet
the threat of forelgn targetlng of U.S.
industries.

" Areas of maximum leverage were iden-
tified to be the modification of antitrust
‘laws that inhibit cooperative efforts, and
the provision of more effective tax incen-
tives for R&D. Anh R&D Lirmited Partner-

“ship. (RDLP) concept was articulated as

an off-balance-sheet method for fund-
ing new deveiopments through existing
tax incentives. Advantages of the RDLP
include: its availability to declining as
well as growth industries; its ability to
fund new developments without the loss
of equity ownership that usually results
from venture capital funding; and the
capacity to undertake large scale pro-
jects that would be beyond the skills
or resource capability of even the largest
individual company.

There was agreement that the appro-
priate government role in promoting
increased productivity, innovation, and
cooperative effort is as a noninterven-
tionist.agent that removes barriers, pro-
vides incentives, and coalesces private
sector initiatives where feasible.
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Preface

Successful trandlation of research and devel-
opment into technological innovation and new
products and processes is essential to eco-
nomic growth, job formation, and international
competitiveness. Advanced technology indus-
tries are’ |mportant contributors-to the econ-

-omy in their own right and, in addttlon ‘can

contribute new technology to upgrade the -

- competitiveness of our traditional industries,

Foreign countries are targeting technology
intensive industries. Accordingly, it is impor-
tant for continued U.S. leadership that we
work to remove barriers to innovation, and to
provide appropriate incentives for translating
new ideas into new products and processes.
Otherwise, much of the innovative, basic R&D
that is done in the United States will continue
to be underutilized. In addition, we need to
insure an adequate supply of scientists and
- engineers, access to capital at competitive
rates, implementation of a managerial style
which recognizes the technological and mar-
keting imperative of dealing with constant
changes, and a stable economic environment
conducive to business investment and de-
cisionmaking.

Cooperative R& D ventures can bring to-
gether a ciitical mass of resources necessary
for the development of today’s compiex, often
costly technologies, where individual com-
panies, even the largest, working alone, can-
not achieve the necessary scale of effort.

Joint research and development programs
can have major procompetitive effects. Con-
sortia can attack large-scale projects, other-
wise out of reach. in addition, they can create
new firms or rejuvenate existing firms. Small-
er firms especially can benefit by gaining access
to new technologies. Joint R& D programs
can also reduce costly duplication of effort,
provide efficient use of scarce technical
personne!, and lead to necessary economies
of scale in production.

in May, the Commerce Department brought
together senior level executives from govern-

ment, academia and the private sector to dis- -

cuss the factors affecting cooperative R&D
ventures. The Conference was called, “The
New Climate for Joint Research.” It presented
- seminal ideas for enhancing U.S. productivity
and competitiveness by strengthening the pro-
cess by which technological innovations are
created and brought to the marketplace. The
. consensus was that Federal and state gov-

ernments, businesses and universities must
waork: together to: promote greater numbers of
cooperative research projects.

There also was general agreement that
research and development limited partnerships,
which are being used increasingly in a number
of different technology areas, are a viable
alternative financing mechanism.

Government - policies. must support industry
in the development of new technologies. The

. comprehensive Administration strategy that

is being pursued to do this, targets the many
faceted process of innovation itself rather than
selected end-products of the process. Basi-
cally these initiatives fall intd the categories
of: removing barrers to innovation, providing
incentives. for private sector initiatives, and
catalyzing these initiatives in non-interven-
tionist ways.

U.S. firms continue to express the view that
they are handicapped in competing in inter-
national markets because antitrust laws inhibit
joint R&D. The Departments of Commerce
and Justice, as well as a number of Congres-
sional committees, are seeking o remove anti-

" trust barriers to innovation. Since the time of

this Conference, the Administration has sub-
mitted to Congress “The National Productivity
and Innovation Act of 1983,”" which would
ease antitrust iaws related to joint research
ventures.

We possess the world's most advanced
technotogy in numerous areas, an enviable
industrial infrastructure, incomparable en-
trepreneurial and venture capital ability, and
a large, integrated market. As the world econ-
omy undergoes major changes, we must work
together to insure that the U.S. retains its
leadership in innovation.

Conferences such as the one held in May
are important-to bring together the different
groups that contribute to the innovation pro-

cess. | would lke to extend a special thanks

to those who worked to make the Conference
so successful, the speakers and invited
participants; and the Department of Commerce
personnel who assembled this document—Ago
Ambre for his editorial expertise, and Carolyn
Walker and Elaine Cardone for their secretarial
assistance on the transcript and proceedings.
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L Nature of the Problem

Secretary Malcolm Baldrlge stated that
strengthenlng our industrial competrtlveness is
the' miost pressrng need facrng the United States_
today.” Political'and economic pressures ‘are’

developing in every industrialized and devel-
oping country to increase exports and reduce
imports. These' pPressures can‘be relieved by
expanding’ the global economy, ‘and expan-
sion can only. come through new techn_ology

Moreover, new forces of change will cor- .

tinuously restructure U.s. .and world. econo-

mies. At the same time, lncreasrng interna-
tional competition, will accelerate and mtens:l‘y
structural changes caused by new technolo— i
gies. These structural changes will'be marked |
by increasing unemployment in. decllnrng mdus-.

tries, but with a growth..of jobs in hew. areas.

Greater attention will be given both to the'

promotion of high technology and to the
reskilling of those who lose their jobs. ... -

“Other nations aiso are turning to- 'technolo-"

ay development ang applrcatron as a substi-

tute for’ unsuooessful economrc rnterventlon :

However, promoting “national . technologres

could generate’ more protectionism, ‘and trade

and investment distortions. The U.S. will need to
take positive actjons in the face of these ohang-
es that are occurring, not just. reactive “‘coun-
termeasures’ to other countries’ actions. -

A decade ago, the: United States with only

five percent of the world's population, -gener- .
ated about 75 percent of the world’s tech-’

nology. Now the U.S. share Is about 50-pércent
and will continué to decline,”but not because
the U.S. will be generating less. The other 95

percent of the world is contributing’ more,
since every nation understands that the ap-

plicatien of technology is requrred tor mcreased
quality of life. S

For example, according to-Senator . Mathlas
spending for research and development :as
a share of GNP in the United: States, has
declined by one-fifth, while Japan's ratio has

Increased by one-third. Japan's- positive trade-

batance in high technology products grew-35
percent from 1962 to 1980, while that of the
United States grew only 12 percent. The U.S.

world market share of hlgh technology prod-
ucts declined by 15 percent during this perrod
whlle Japan'’s-rose by 25 percent

- Policies of Japan “and-other governments"
to promote technology mclude

. Subsrdles for private sector development

. anate sectorfGovernment/Unrversrty co-'
: operatron and coordination.

. Provrd:ng for government-rndustry commu~
nication, -cross-fertilization of ideas, and a
. common perceptron of trends. .

. Shreldrng home markets from forergn-
products S '

The underlylng questron is’ then, what should
U.S. policy be in the faoe of rapidly 1ncreasrng
world competltlon’7 o .

Il. Pollcy Optlons

Howard Johnson'-of' MlT called for developrng
a 'stronger national consensus for the U.S: to
remain In the forefront of technological prog-
ress. Congressman Zschau said the U.S. should
target the process- of innovation, not indus-
tries. The government role in this process
shouid-be to-ensure: .1} a commitment to
basic research; 2) -incentives for investment;-
3)  trained’ personnel and 4) export op-
portunrtles - RN

Harald Malmgren pornted out that the way‘
R & D programs- are organized is crucial.
Abroad, cooperation and coordination of effort
are combrned with-a modest amount of official
support to reduce risks.- Also, information shar-
ing is seen as: one key to reducing redundant
exploration ‘by individual firms. . Separate efforts
are-coordinated -so that an overall new tech-
nological: system can be introduced, and some
foreign governments. are attempting to develop
a.common perception of future trends.

According to Malmgren, there is no such
effort underway in-the United States.-There is
little formal- cross-fertilization of ideas, with
the result that some industries do not fully
understand the extent of the technological




‘changes that are occurring Results of govern-

ment-sponsored. R & D must be - dissemina-

ted so that even medium andsmall oompanres
can benefit from this work. There is also a

need to allow declining- industries to con-

solidate-—to alter antitrust laws not only to
encourage R&D, but also to permrt basic
rndustrles to ratronalrze

Strengthenrng the competrtrveness of Ameri-
can industries in the international arena calls
for an economic climate that encourages the
market to work as well as possible. Noninfla-
tionary growth, incentives to invest, and rea-
sonable regulations. provide the framework
within which specific approaches can produce
.optrmum results.

“With technology seen as’ the Key to com-
petitiveness of U.S. industries, the symposium

dddressed (1) ways to increase efficiency in

developing and applying advanced technol-

ogy through’ cooperative efforts; (2) tax policy .

and financing R&D between the basic dis-
covery phase and full scale commercializa-
tion; and (3) antrtrust consrderatrons in. jornt
R&D Lol r :

III Technoiogrcal Cooperahon

;The u.s. perto_rms about half- of_ the world's
R& D, much of which-is redundant and frag-
‘mented among many companies. Foreign
nations, on the other hand, allow or-encour-
age pooling of skills and technology in col-
laborative efforts subsidized by the govern-
ment. As a result, no individual U.S..company
can compete against a nation that targets its
product ‘line. Therefore, competitiveness in
- global markets increasingly will require col-
laboration among U.S. companies. Moreover,
the government role can no-longer be an

adversarial ‘one, but rather must:be a collabora:-

tive.one that temoves barriers, provides incen-
tives, ‘and catalyzes' cooperative private sec-
tor initiatives - wathout dlrect government
mventron :

Argurng for: broad based mtra rndustrla!
cooperatlon ‘wasWilliam. Norris, who pointed
to Control-Data’s successful participation .in
five caonsertium- organizations: The. United

States is suffering needlessly from wasteful -
duplications of R&D among. large firms. For-
tunately, the ‘move is underway to address
this problem in the electronics area through
cooperatlve research ventures, according to
Norrls : :

Cooperatwe rndustry efforts were exemplr-
fied by. the Semiconductor Research Coop-
erative (SRC)- and by the Microelectronics
and Computer Techneology Corporation:
(MCC). SRC funds projects at many univer-
sities, partly to attract talent into the field and
to develop many academic centers of excel-
lence. MCC will be staffed to a considerable
extent by. personnel from shareholder com-
paniés. Its goals include R& D projects that
rndrvrdual firmis could not afford on their own,
reducrng duplication of effort, and creating a
better rdentrfrcatron of R & D needs.

- As Erlch Bloch of IBM polnted out, research is
the key not only to innovation but to produc-
tivity .as well. Increased productivity in the
computer industry has been based.on a con-
tinuing flow of new. ideas., George.Low
{Rensselaer Polytechnic Instrtute) agreed. that -
lack of U.S. competitiveness in world markets
stems,_ from a- relative decline in - productrvrty
and. qualrty He called for experimentation .
and flexrbrlrty, directed toward improved .inno- -
vation, qualrty, and. productrvrty :

Technological cooperation between indus-
tries and- universities is. a compiex process.
Low noted the basic differences between the
output orientation of industry and the pursuit
of knowledge for its own'sake by the universi-
ty. Reviewing eight categories .of university-
industry relationships, he pointed out that such
linkages will be successful only if they are
based .on educational programs of intrinsic
academic.value.

- State government efforts to encourage tech-
nological cooperation were ‘addressed by John
Mutz, who' reviewed Indiana’s activities to pro-
vide venture capital and to set up an exten-
slon system. similar to the agricultural exten-
sion system to supply expertise to business
firms.. These efforts have been put on a
permanent basis with institutional structures




like the Corporation: for Science and Tech-
nology, which will-allocate $150 million to
R&D over the next eight years. Private-public
partnership corperations were found.to-be an
effective means of creatlng a forum for. reachlng
£onsensus in Indlana R

IV. Tax Policies for R&D'and the
Use of Tax Incentives through
R&D Limited Partnerships

" Besides increased spending for basic re:
search, the U.S. must increase its efficiency
in deve!cprng and applying . technology Tax
incentives can be a powerful stimulus to thé
application of advanced technology for in-
creased productivity. Provisions of the Eco-
nomic Recovery Tax Act (ERTA) and reduc-
tion of capital gains taxes from 49% to 28%
has stlmulated an explosron of venture capi-
tal funds over the last three years. However,
rncentlves now in place are still uneven and
reqwre modlfrcatrons and extensmns '

Bruce Merrifield. pointed out that there is a ,

significant gap in incentives for funding applied
research and- development. The result is- that
foreign countries are ‘acquiring advanced U.S.
technology at very low cost and- at a vulnera-
ble (under capitalized) stage of development.
Research and ‘Development Limited Parther-
ships (RDLPs) offer a’ tundlng mechanlsm to
fili this gap. : . _

RDLP’s are not new but did not begln to be
widely used until after the Supreme. Court's
ruling -in the 1874 Snow case. RDLP advan-
tages include:

» They draw upon previously untapped ven-
~"ture capital—rather than on more traditional
" retained earnings or borrowing by cor-
' =poratlons—for off- balance-sheet fmancmg
- of R&D. b

. They reduce or minimize rrsks for producers
_or users of innovations by transfernng that
risk to a larger number of limited partners..

« " They permit the general partner to pursue
R & D objectives that would' be beyond the
“capacity of individual companres’ in terms
of skill or resource avartabrlrty .

. They generate a contmumg source of in-

come to fund additional R& D which is

furtherfrom. commercaalrzatlon (beyond

five years), for which’ prlvate tlnancmg is
" very difficult to obtaln and royalty pay-
~ ments are deductlble to the corporatlon
' paylng them :

+ They offer the possibility that some govern-

ment R& D might be financed through
private sector funding if government labs -
were allowed to establish RDLPs or perform
research for them.

John Chapoton of the Treasury Department
agreed that, if there is a gap in funding of
product development by the. private sector,
we should consider use of tax or. other gov-
ernment pollctes to help fill it. S

However tax pollcses for R& D were gen-
erally found wanting. The incremental R& D
tax credit .is not available for R& D, limited
partnerships, or for start-up companies, which
may be more than doubling their R&D spend-
ing. Also, it is not.-permanent.-The consensus
was for making-the R & D incremental tax credit
permanent and taking.into .account the spe-
cial situation of small, rapidly growing firms.
R & D tax. credit. provisions were cited by Erich
Bloch as a major factor in launching the Semi-
conductor Ftesearch Corporatlon e

Chapoton acknowledged the Iack of tax
credits for RDLP arrangements and agreed to
consider the need for new tax Incentives for
R&D and RDLPs. He also mentioned that
software reguiations would be Significantly
altered, and called for assrstance in defrnlng
software and R & D _

Nlcholas Moore of Coopers & Lybrand

- described -the ‘advantages: and- drsadvantages

of RDLPs, explaining that their payback is
realized: in long-term capital -gains. rates. He

_concluded that the concept |s techmcauy




sound. Charles Kokesh (Technology Funding,
Inc.) pointed out that tax benefits are not. the
only incentive to setting up an RDLP: The
expectatron of a reasonable risk- werghted
return is an equally |mportant tncentwe

Kokesh stated that “as the flnancmg of
these kinds of arrangements becomes more
generally known, both to companies and to
investors, a oor_npl_etely new financing indus-
try will be created.” He estimated that $2-3
billion per year would be invested in high tech-
nology companies through this mechanlsm

V. Joint Research and the Issue of
Antltrust

Forelgn natlon targetlng of specn‘so tndus-
tries can overwhelm the capacity of individual
U.S. companies to be competitive. It takes
advantage of U.S. antitrust laws that inhibit
both collaborative efforts in R&D, and ratlon~
allzation of decllnmg rndustnes '

Professor Jesse Markham (Emory Law Cen-
ter) emphasized that-the U.S. is the only nation
that has a-comprehensive antitrust system
under which its business must operate. Our
system, drafted to suit needs of the. nineteenth
century, will not necessarily best serve us.in a
global economy. For, as Peter McCloskey of
the Electronic Industries Association pointed
out, even if American companies don’t export,
they still must compete against foreign-coun-
tries in the domestlc market

The U.S. needs to modlfy ItS antitrust Iaws
Senator Mathias stated that traditionally, there
has been very little joint research. In order. to
increase the number of these ventures, we
need to make clear up front what business
can and can't do. Uncertainty is a key by-
product of the present system, and this lack
of clarity in the antitrust laws unnecessarily
hampers legitimate resource. pooling in R&D.. -

The industry view offered by Peter McClos-
key is that antitrust needs simplification and
clarification, regardless of existing guidelines.

Congressional. support for R& D cooperation

-appears to-be growing. The bill introduced by

Senators Mathias:and Hart on Joint Research

“and. Development .Ventures would' permit self-

certification. by .companies that warit to- start -
a joint.venture. According to the bill, only if-a
firm has a 25 percent or greater share of the
world market of a product, and its participation
would cause the R& D joint venture’s coliec-
tive market share to exceed 50 percent, would it
have to obtain spemat perm|SS|on from the

.Justlce Department

However Wlllram Baxter stated that the
Justrce ‘Department’s antitrust. enforcement
role.is perceived to be more of a threat to
R&D; cooperation than it aotually is. While
considering rivalry in R& D _highly desirable,
Baxter does not .view joint . R& D as being in
the same . category as other- actlwtres that
clearly restraln competltlon

But treble damage suits do Inhibit R& D
according to Baxter, who sees the need to
eliminate such suits, as well as change anti-
trust with regard to patents and copyrights,
which affect incentives to invest. He stated
his’ willingness to “take away” all private anti-
trust. actions against joint research, including
treble damages, as long as Justice retains the
prerogative to seek an |njunct|on against actM-
ty it deems harmful ; .

Baxter also rndlcated that the .© relevant_:. m_ar~
ket” In. determining market share often is now

. the international rather than the domestrc

market

Irvmg Margulles statement (Department
of Commerce) outlined the tailoring: of palicies

. and antitrust laws by our major trading partners

to permit joint R& D; as well as the fears of
U.S. industry that joint R& D arrangements
may risk treble damages and criminal sanc-
tions under. ex:stmg u.s. antitrust laws.
Although recognizing the strong sentiment In
the Justice Department and in the Congress
to remove treble. damages and criminal sanc-
tions with regard to R& D ventures, several
mdustry representatives expressed the view
that clarification of the application of antitrust
law. to R & D joint ventures is overdue.’




Conclusmn

The consensus was: that mcreased joint -re-
search and development ventures are essen-

tiaf to ecohomic growth and international com-’

petitiveness. Cooperation among government,

industry, and academia.is required to bring "

_ this about. As a form of financing large-scale
'R &D projeéts beyond the technical or finan-
. ¢ial capability of an individual firm, research’

and development limited partnersh|ps are an
effective national response to fore|gn indus-
trial targeting strategies.”







Economrc Recovery The Stage is Set

Malcolm Baldnge
: _Secretary of Commerce

Good” mornmg It s Fnday the. 13th so you'

know you must be in Washington today | was
supposed to talk about the economic scene. |
will touch on it, but first, | would like to state
clearly that in my opinion, increased produc-
tivity and the fostering of technology are among
the most important endeavors that American
business can be involved in today. We're in a
worldwide race; everybody here knows it. But
the importance of that race .to our future is

perhaps more than any of us can quy appre—-

ciate at this time.

| think the miost pressing need facing the

United States today is to strengthen our indus-
trial competitiveness both at home and abroad.

Jobs, a rising standard of living, even world

leadership is going to depend upon industrial
competitiveness, perhaps more than any other
single factor in the future. And competitive-

ness will require confinual adaptation to the.

basi¢ structural changes that are taking place
all around us. These are great changes, and
they are proceeding at a more rapid pace
than most of us can assimilate. In effect, no
one can fully comprehend everythrng that's
going on.

There is growth in the output of sophisti-
cated products in Third Weorld Countries, and

this growth will continue to accelerate. This
growth is fueled by the increasingly rapid trans-
fer of technology from developed to under-
developed countries. The U.S. no longer has
a monopoly on technology; we're all aware of
that. But, one of the important facts is that

nine out of ten scientists and engineers, who‘

have ever lived in the history of the world, are
now living and working. That means that
althaugh the United States currently has more
than its share, not all of these people, by any
stretch of the imagination, are living in the

U.S. And that means that-there is no area of
technology in which we can count on main-
taining clear leadership since others in the
world will be continually trying to get ahead of
us. : : - : :

" The President has certalnly tried to create
a better climate for economic growth. There's
no way we can't have a recovery. So, let me
just put that to one side. | do worry about
future years because of the Federal budget.
deficit. Theory says that large budget. deficits
histerically have never been correlated with
high.long-term interest rates. But no one can
prove that, . and | den’t want to be in an
Administration that tries to prove it one way
or the other, I'm_afraid of the way the proof
might turn out; and we can’t afford to take the
chance. As it is, nine.out of ten people in
financial markets believe that high budget
deficits do 'create the expectation of more
inflation, and therefore, - force Iong-term mter-
est rates up. '

Also, |og|c tells us thatif a lrttle over srx
percent of the GNP goes into savings, and the
budget deficits are taking up four or four and
ong-haif percent of the GNP, then it doesn't
take much to see that only one and one-half
percent is left for 1ob creating productive
investment. Traditionally, half of what's left
over for productive investment has gone into
housing in"the United States. So, If you cut
that one and one-half percent in half again
for job creating investment ‘in areas other than
housing, then not enough is- left to accom-
plish what has to be done in this country. So, |
view budget deficits as’a very serious prob-

lem. | thirk it should be Priority. Number One.

I'm worried about whether Congress has the
political will to face that problem squarely.
There are some who believe, that even with a
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deficit higher than I'd like to see, the coming
recovery will be strong enough to create suf-
ficient additional mvestment capital.

- As for our policies for technological inno- .

vatlon i think they need 10 be focused on
improved product performance and quality.
I'd ke to underline quality three times, because
I've been in management for some time myself,
and | know what American quality is and couid
be. Too many industries have slipped in rela-
tion to their competitors in other countries.
We had the best managers anywhere In the
1940s and 1950s. But in-the 1960s, we began
to slip. it wasn't that American management
went backward, it just didn’t go forward, while
other countries were going forward. '

I've seen good Mexican managers, for

instance; that are as competent- as any we
have in the United States. That may be hard

to believe, and the President -of Mexico doesn’t:

even believe it. He-thinks that Mexican busi-

ness has to be subsidized. | had a chance to-
tell him on this last trip that | have great faith.

in what his businessren could do if they were
just turned loose without' Government subsi-
digs. If these subsidies were just removed
you 'dsee some amazmg results.

The same is true, obwously, about Japan

Germany, or.any other country. American man-
agement has been too complacent, has rest-
ed on its laurels in. too many instances. So,
when | talk about quality, | mean the kind that
comes from-having people really understand,
in the manufacturing ‘and engineering process-
es, the difference between top quality and
just run-of-the-mill performance that can be
beaten by other oountrres -

We have graduated to0 few. englneers and

too few skilled people who want to work in the
factory. I've personally advised about 200
young people. coming..out of school. I've given
the same pitch to. all of them | told them if
were your age, | would go right into a plant
because that's where we're short of good

management. That's where we're getting beat-.
en.:It’s no good to have a.computer up in an
ivory tower building models of quality control;’.

wheh carrying out the model down on the
shop floor is the real problem. It's imperative

: that we get that across. My success rate in

giving this advice probably has been about
two percent. Everybody wants to wear a white
shirt and work in the main office, This has to

" be changed around either by a combination

of pay incentives or the right kind of recruiting. -

The problem is that we talk more about -
quality than we produce it, in too'many of our.
industrial operations. And innovation 100, cer-
tainly has to be of high quality if it's going to
be. successful. The responsibility for innova-
tion rests, obviously, with the private sector.
The Government has an.important support
role, wherever there are problems that busi-
ness alone can't haridle. And these problems
have to be addressed in a cooperatwe man-
ner between the two sectors :

“On the Government side, -the 1984 budget
contains an increase of 17 percent in research
and development funding, including a=10
percent increase in basic research. I'm not
sure those statistics are the way they should -
be. Maybe that's one of the thfngs we can talk
about hére.

We've proposed specific’ actions to upgrade
science and math . instruction’ and provrde
awards for new Ph.d's in technical disciplines.
We've strengthened the Federal patent policy
to enable most Federal contractors. to obtain
title of the inventions they produce with Fed-
eral funding. We passed the Export Trading
Companies blll last year, That removes some
antitrust barriers at the international market-
ing end of the innovation process, and we will
talk today about the Commerce _Department’s
new Industrial Technology Partnership Pro.—
gram In helping with development costs.-

But there 's much. more that needs to be
done. We need to reshape business manage-
ment practices to emphasize the kinds of
improvements we’ve talked about. We've got
to get into long-term strategic. planning and
research planning with a clear view of the
global market, not just the domestic market.
We in Government, have to work with you in
addressing the expected technlcal manpow-
er shortages. and in improving measures for
worker retraining, to insure a reasonably



smooth transition in this period. of |nduetr|a|-_.- _
- that has to be paid off in hard currency. That
~ ‘means that those countries must either export

restructuring. That's a’big’ ‘job that does not
admrt 1o any easy answers.

._The challenge is to make use of aII resources,
both public and private. The Government

challenge is to remove barriers and pro_vide‘

incentives where necessary. And it’s the job

of the private sector to make the implement- -
ing decisions that get'us back on track and’
keep us -on the frack. Some of those deci- -

sions may be painful in the short run, but
we've got to think about the long run now.
We've thought too much about the short run
rn the past.- ‘

This Administration has a strong feeling which
I'm sure you share, that the Government should
not target or direct industries, -or pick winners
.or losers, or try to reallocate the money flows
to any particular sector or group of sectors.
We don’t think anybody is smart enough to
be able to do that as well as the marketplace
can. :

.| don't think that point Is in question. But |
hear s0 many speeches that are negative about
what the Government-can do. A-speaker will
spend 15:minutes on a list of things that:the
Government shouldn’t do, and take one min-
ute to suggest what the Government should
do. I'would like to-stop talking about what the
“Government shouldn't-do. I'd rather have this
discussion cenier around what the Govern-
ment rightfully can-do in partnership with. our
kind of market economy. We will have to devel-
" op policies that will enable. us to stay ahead in

- the technological race -and to-deal with, .not:

just the Japanese, but other competitors who
deliberately target.our industries, protect. their

infant industries, and subsidize others, while

_protecting -their home market. They then cali
for free trade when a given emerging industry
is Up to speed and can compete abroad.

-~ Right now we have no effective responses
to such tactics. We have an even more com-
plex’ situation, with the developing countries’

$550 billion dollars worth of external debt,

‘more, or import less (or some combination of
the two), to earn the hard currency necee
sary to pay off their debt,

At the same time, industrialized countries
are -experiencing a lower rate of economic
growth than they did in the 1960's and 1970’s.
And that causes great political problems at
home. There is massive unemployment in
Europe because vrrtually no new jobs have
been created there in the: last decade.. U.S.

' unemployment also is too high, but it is on the

way down. In contrast, however our job cre-
ation has grown rapidly in the last tenyears,

So there. are tremenidous polrtlcal- pressures’in
the developed countries to raise GNP by
increasing exports. Of course, the develop-
ing countries have to increase exports too,
because of the IMF strictures. As a result,
almost every country in the -world is under
great pressure to ncrease exports. At the
same time those countries are under great
pressure to reduce imports. These are con-
flicting needs and it's. mpossrble for them to

be reahzed at the same tlme

How do we address thrs problem’? The only
way is to expand the global economy. And
this ¢an happen only through continual inno-
vation and technological changé: World leader-

‘ship more than ever will be determined by

technology leadership, since advanced tech-
nology is the critical factor not only in military
security, but also in trading relations, and' in

* rising productivity -in the home market. Free

trade will not be pdssib|e without an expandg-
ing world economy, ‘and U.S. |eadersh|p in
technology can make th|s happen

So this is an rmportant subject that we
address here today. We have an outstandlng
group of speakers and | wrsh you weli in thrs
Conference :
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Forces of Change Need for
Innovatlve Actlon

D. Bruce Merril‘ield
. Assistant Secretary for .
Productrwty, Technology and Innovation
U S Department of Commerce

* Thank' you, Mr. Secretary. The introducto-
ry comments you have just heard underscore
the ‘urgency of understandmg and coping with

the great forces of change that are going to .

continuously restructure U.S. and world econ-
omies over this next decade.

In fact management will be, by definition, a
management of continuous change. There are a
number of forces now operating worldwrde

‘that are of overndmg mterest

One of these has been an a'dvers‘e syner-'

gism between chronic inflation and former
U.S. tax laws. The bottom line is that much of
smokestack Amerlca has eroded its assets,
in real terms, in seven or elght of the last ten
years. A second great force for change is the
technology explosion that has created. s0me-
thing like 90 percent. of all the knowledge we
have in the world in the last 30 years. It will be

.contmually obsoietrng facilities and equrpment

long - before their useful lives can be realized.
A third force is the ‘“‘targeted industry strate-
gy” that the Japanese have modeled so effec-

tively, that it now.is. being copied worldwide;

and a fourth is what | call the petrochemical
shift. It really is the emergence of lesser devel-
oped eountries into the world scene, captur-
ing market share in industries that are depen-
dent upon scarce natural resources over whrch
they have control .

The over- srmplrfled arlthmetlc:belc')w 1IId’s.'—
trates the adverse synergism ot inflation wrth
former tax laws. :

- Return on equity is an after-tax number,
supposedly representative of retained earn-

_ Inf'lati'on"-
a Direct Tax on Equity

RETURN|  [DIVIDENDS REAL
TON- | = | PAID" 'NF;:.IEON RETAINED
gaury |- L oour | | EARNINGS

B% = % - 0% = 2%

ings; available for new investments, acquisi-
tions, R&D, etc. It averages about 15 percent
in the United States. But it first must be cor-
rected for dividend payout, which averages
about 47 percent in this country. So, let’s
take about 7 of that 15 percent away. Then,

- secondly, inflation has to be subtracted since

it is a direct hidden tax on equity. if inflation is

10 percent, the result is that real retained

-earnings are negative, even with a starting 15 -
percent ROE. And, of course, most of smoke-

stack America has an average ROE in the 5 to

10 percent range. Many of these companies

have been eroding their assets in real terms

for much of the last decade. -

It you follow the Kidder Peabody Financial
Quality Profiles, which are a much more sophis-
ticated analysis of this effect (they are ‘an

. inflation-corrected. discretionary cash flow
. analysis) they demonstrate that most of the

companies that make up the Dow Jones Aver-
age have actually ercded their assets in real
terms for 7 or 8 of the last 10 years.

To illustrate this in another way, if infiation
is plotted against sales divided by total assets,




even a 15 percent ROE company, at 10 percent

inflation, will have a breakeven point at 60¢ of
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Sales/Total Assets = Asset Turnover

fixed assets per dollar of sales. Above 60¢,-

assets will be eroded- m real terms. And of

course, the average ratio of sales to fixed ;
assets in much of smokestack America is well

over $1.00. As a result, these: companies have

been eroding their assets over ‘much of the :

last decade.

invested in a facility or a piece of equipment
that has a 20-year life, under former tax laws,
the IRS would allow recovery in that period of
time. But, at 1@ percent inflation, it would
cost $8 million to actually replace the facility.
And, of course, the other $7 million has not
been reserved. It has been falsely reported
‘on the balance sheet as profits, 46 percent
taxes have been paid out and 40-50 percent
of the remainder has been spun out in divi~
dends. it isn't there, and the company is in
trouble. Ths effect has been pervasive and

- will cause a continuous process of restructuring
in rhany U.S. industries over this decade.

The technology- explosion is another of the
great forces of change. This graph plots the

accumulation of scientific knowledge from the -

beginning of cw:i[zatlon 10,000 years ago to
2000 A.D.

The graph is infended to i_II'UStrate‘ that about

90 percent of everything we know in the sci--

ences has been generated in just the last 30

years. Moreover, the knowledge base will prob-

0 20 . .40 &0 - .80 - 1.00 120 140

_ably double agéin in the next 10 or 15 years.

Of course, 90 percent of the scientists and
engineers who have ever lived also are now
living and working, and they probably will dou-
ble again in the next 10 or 15 years.

The Technolody E"xplosi:on'

|

|
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Most of them will be outside the ‘United
States. It is important-to realize that the Unit-
ed States, with only about five percent of the
world's population, up until a decade ago,

, S . had been generating about 75 percent of the
Another way to look at this is, if $1 million is .

world's technology. Now, the U.S. share is
down to about 50 percent. In another. decade, it
could be about one-third, not because we
are generating less: actually, we will be gen-
erating much more. But rather because the
other 95 percent of the world is now par-
ticipating. Every nation now sees technology
as the essential ingredient for quality of life,
and intends to particlpate., The Chinese alone,
with a billion people, one out of four in the
world, intend to be at the leading edge of
every technology by the end of this century.

It's hard to overstate the effects of this
knowledge explosion, because in addition,

‘there is an unexpected interaction among disci-
plines. that produces surprise factor interven-

tions that were not ant|0|pated in the ortg:nal
work. :

‘The result will be a continuous process of

- obsolescence that will telescope the average

life cycle for any given product or process.

Of course, there is a proliferating array of
high growth areas. The field ‘of material sci-
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‘ences is one of these. For example, graphite

fiber reinforced epoxys that are stronger than
steel and lighter than aluminum, don’t cor-
rode like steel, and don’t stress fatigue, are
going to have a major impact on steel and
aluminum. The materials business, long served
by steel and aluminum, is fragmenting into
hundreds of niche markets, served by a pro-
liferating array of engineering plastics, com-
posites, laminants and ceramics. A fundamen-
tal restructuring of the materials business is in
process. Not that steel and aluminum will go
away, rather they will become smaller seg-
ments of the total materials business, just as
the railroads now are a smaller segment of
the transportatron busmess .

In ceramlcs, the Japanese are now testlng
ceramic engines. These are adiabatic systems
that operate up to about 1200°C, with no
cooling systems, and are about one-third lighter,
and .one-third more efficient than conven-
tional engines. They are in an early stage
of developmerit, but could have a major impact
on this business within a few years.

The explosion in the worlcf of material sci-
ences will predictably restructure many busi-
nesses over the coming decade, and these
are just examples.

Biochemistry is another great growth area
where coming developments will modify our
lives in many ways. Genetic engineering will
have a major impact on agriculture, on medi-
cine and in chemical manufacturing. Also,
major advances in immunology may lead in
this decade to a total conquest of most of the
viral diseases, including cancer. Aging for

‘example, seems_to.be primarily associated

with low grade viral diseases that we carry in
our bodies all our lives. Barney Clark, as you
know, had three different viruses that destroyed
his heart, and requured the mechanical trans-
plant. But as viral diseases are eliminated, the
life span may be increased rather dramaticaily.

The electronics revolution, of course. will
continue to be pervasive in our society.. Elec-
tronic mail could have a devastating impact
on the fine paper -business, as fiber optics
and satellite communications may. have on

the copper business, and others.: These forc-
es of change are interactive and: will continu-
ously restructure such older mdustrles

One major |mpact of electronlcs will be on
the educational system. The-opportunity now
may exist for the first time since the invention
of the printing press to make a major advance
in the productivity of education. The coneept
would use videodisc and videotape technol-
ogy, tied in with interactive computer systems,
such as the Plato-system, developed by Con-
trol Data Corporation. The quality of educa-
tion, in science and math, for example, can
be quickly escalated in primary and second-
ary schools to levels beyond anything that’s
gver before been possible. Beyond that, the
great frontier of education will be in- adult
education, as the need for continucus anti--
obsolescence programs increases rapidly.

‘These examples are just the tip of the ice-
berg. There are hundreds of detivatives in all
of these areas. Moreover, most of the advanced
technology in all areas is being developed in
the United States. For good reasons, we have
by far the most advanced technology of any
country in the world, and. if we mobilize our

‘ resources effectively, there is. no. questron that
~ we. can maintain world leadership in technol-

ogy and innovation. We now are not doung
that very well. .

The targeted- industry strategy is the third
great force mentioned earlier. The Japanese
have modeled this most eﬁectwely it is based
on the learning curve first. developed as.a
strategic planning device by the Boston Con- :
sulting Group in the late '60s. Japan was one
of their first big customers and at that time,
they had targeted shipbuilding, steel, consumer
electronics, motorcycles, etc. for major efforts.
Of course, they have been exceedingly effective
in doing thls :

The concept is simple. When the log of the
cost of the product over its life history is plotted -
against the log of its cumulative volume, a
downward sloping line results. Every. time the
volume doubles, the cost goes down about
25 percent pius or minus. . :




" Learning Curve Strategy
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Prica History -
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BCG had plotted hundreds of products and
found that this was a generality. The tradi--
tional price history followed the upper line on
the graph where a company marketed a new
product out of their. pilot plant beneath their
actual cost. But then, as volume grows in-full
production, economies of scale occur, and
costs move down the line. The typical general
manager, though, where bonus is based on
this year's profits—will leave his_price un-
changed and in so domg aliows competitors
to enter the market under his price umbrella;
Of course, he is really tradmg market share
then, for short term profits. And traditionally,
after about half the market is gone, the price
structure’ collapses and no one makes any
money. '

BCG had two pomts One is that the strate-

~ gic course would have been to bring the price -

down incrementally with decreasing costs until
the price is below the entry point of any com-
petitor. Then, market dominance can’ be
‘permanent with long term profits.

Alternatwely, a late entrant can “forward '

price” to a point below other competltors
costs, and take all the new market growth,
until ‘economies of scale eventually catch up
with that prlce : . .

-Of course, the penalty there is to carry the’
negatlve cash flow in the interim. For a major
business, the negative cash flow is prohibi-

tive, -and-an individual company in '_this coun-’

try can't do that effectively even if antitrust
would allow it. But a nation can. And Japan
understood this and adopted the strategy.

The strategy has-been very effective. The:

industry ‘is first targeted and all the players
brought together. Small players are eliminat-
ed to concentrate the business in the home
market. The next step is to close out imports
to further base load the economies of scale in
the home market. The third step is to- parcel
out the R & D among the remaining players S0
that redundant effort is. avoided.

- This R&D is focused on- manufactunng engl-
neenng improvements, not on innovation, and
often starts with licensed technology, from
the U.S., of course. Resulting developments

are leveraged 80 to 90 percent, with low-cost.

capital. Finally, two-tier pricing is now possible
because. of the captive home market. All costs
are collected into the first elght hour shift for
that home market. The next two shifts can be
exported at lower cost,-and the product is
forward-priced into the U.S. market, at a level
deS|gned to take all new market growth. '

The Japanese have captured. something’ Ilke
50 percent of the numerically controlled

machine tool market in a few years; nearly 70.

percent of the 64K RAM market; 85 percent
of the motorcycle business, and so forth. It's
a very effective strategy that takes interest-
ing advantage of U.S. antitrust {aws which
prevent our companies from collaborating on
an equivalent scale. These antitrust laws now
are” anti-competitive, forcmg ‘us to lose mar-
ket share, concentrate businesses, and reduce
competition, rather than the other way around.
It's very Importanit that ‘we begin to modify
these laws so that they no longer operate as
impediments "to compehtlveness in world mar-
kets. The point can be made that the antitrust
laws are at best irrelevant in a period of explo-
sive change. Even a 17 year patent’ life may
rarely be realized because of the pace of tech-
nological change that will tend to obsoclete it
before it runs out,” o
‘Moreover, in commodity industries whete
other nations' are” subsidizing -their business-
es, there's no way-in which any -comipany:in
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this ‘country can possibly dominate a world

market. Times have changed and modlfica-
tion.of these laws is greatly required.

Another aspect is that the antitrust laws
also prevent rationalization of impacted busi-
nesses. The steel business is an excelient
example, where enormous global over-ca-
pacity will require the shut-down of many
operations. The relatively few modern plants
in the U.S. should be ‘allowed to be putinto a
new consortium with- equity participation by
the contributors so that a viable worid class,
competitive industry can survive. But antitrust
laws now do not allow this. in effect, antrtrust
laws are_some of the barriers that prevent us
from effectrvety utilizing the tremendous
resources that we have

The “targeted—rndustry strategy, of course
has been so effective now, that many other
countries are begtnnrng to follow the Japan-
ese. model These countries are targetrng
robotrcs satellite communications, engineering
plastics, bsogenetrcs and many .of the other

emerging industries. And this will continue to -

be one of the great forces operating to restruc-
ture U.S. and world economies over thrs next
decade

-The fourth great force is illustrated by the
petrochemical shift. It too. will result in major
restructuring of world economies over the next
few: years. A computer simulation of a typical
cemmodity_petrochemica,l is Illustrated here.

Commodrty Petrochem:eals Sensrtwity Analysrs
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| developed the system many years ago for
operations analysis, acquisitions, and strategic
planning. It uses an. internal rate of ret'ujrn on-
the left as a quantit’ative measure of produc-
tivity. The IRR in effect is the boitom line, of
all the factors that go into maklng or domg
something. ;

This plot shows an ethylene plant in the
Gulf Coast. it would be making about a five
percent internal rate of return, if it were
operating at 100 percent of capacity. Actually,
it is only operating at 60 percent of capacity,
which is about average for the commodity
petrochemical group worldwide.

The U.S. has about $80 billion in sales of
commodity petrochemicals in this country,
and the conclusion is that much of this would
disappear over some period of years. Part of
the reason for this is that like steel and other
commodities, this industry has enormous global
overcapacity and is operatrng at a negatlve
cash flow ' :

" But the most important factor is that 50-
80 percent of the cost of most of these $80
billion worth of commodity petrochemicals is
in the natural gas feedstock that goes into
them. In the. U.S., natural gas must be charged
in, of course, at the opportumty ‘cost of ener-
gy in this country, which is about $3-4 per
million BTUs. On the other hand, anyone who
has ever flown over Saudi Arabia at night, has
seen the flares 100 miles away. They flare
their-gas. In fact, 90 percent of the -gas outside
of the U.S. is-flared; because it's being pro-
duced in underdeveloped countries that have
no industrial infrastructure. They can't use: it;
they -can't. pipe it anywhere. it’ S too expen-
sive to hqurfy it; they just burn it

Many of these countrres now are putting in
turnkey plants to make methanol, ethanol,
polyolefins, acetic acid, ammonia, and other

commodities. The Mexicans are targeting

ammonia. About 80 percent of the cost of
ammonia is the cost of the natural gas feed-
stock here in-the U.S. But they can charge
natural gas in at neglrgrble costs: It is obvious




“that we cannot compete when natural gas is -

50-80 percent of our costs.

- The result will be gradual worldwnde shut
down - of basic petrochemical businesses in
developed countries. The Supply Demand
pncture is lllustrated here.
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Capacity of lndusmallzed Countries Continues
To Decline.

The bottom demand fine shows worldwide
" operations at about 80 percent of capacity—
enormous overcapacity in this business. And
as recovery continues, capacity may increase
to about 80 percent by 1985, but that is not a
break-even point for most plants. The best
industry growth estimates of four percent per
year never quite match the worst case, lesser
developed country add-ons that are now pro-
jected. And those are possibly conservative.
‘This, of course, is the tip of the iceberg. |
suspect that much of the primary reduction of
metals could go offshore; and anything that is
labor intensive, of course, like the Atari
operations will go offshore, wherever there is
cheap labor. And this is a process that will
require major adjustments. The Petrochemical
Study is.one of a series of competitive assess-
ments. that we are developing in Commierce
- for many of the critical areas of industry. -

What response can we make to all these
forces of change? Basically, we have to remove
the regulatory barriers ‘to innovation and to

increased productivity. 'We have to modify
our antitrust laws so we can collaborate and

- be competitive in world markets. We have to

increase incentives for R& D and for manu-
facturing investments, and we have to clarify
the limits and amblgu:ttes in many of our regula-

' tory laws.

"The R&D Limited Partnership is one mecha-

" nism we have developed to facilitate cooper-

ative R& D. We have a detailed document
that explains exactly how to establlsh R&D

‘Limited Partnershsps

This :grap'h illustrates the R&D Limited
Partnership concept. Briefly, it requires estab-
lishment of a separate legal entity called a
General Partner.. |t is based on a 1954 law
that has been around for a long time. Howev-
er, it was not used for many years, until it was

‘tested and validated by the Supreme Court in

1974. The Economic Recovery Tax Act, and
teduction of capital gains to 20 percent, have
combined with this law to stimulate an explo-
sion of new venture caplta! busmesses over
the last three years. Most of these are small
start-up companies. The big companies
haven't reognized, until now, that the law
also could apply to them.

The benefits of the concept are impressive.
Companies can, in effect; fund efforts with
off-balance sheet funding. The process avoids
redundant R & D, distributes the risk, and allows
projects to be undertaken that are beyond
the skill or cash flow capability of any individ-

- ual company. The General Partner, of courss, is

a-separate legal entity and therefore, can
manufacture on-a scale that is competitive in
global markets, or alternatively can: contract
with interested companies to do the manu-
facturing. Because of the antitrust laws, it is
someéwhat cumbersome to structure but still
manageable

- Commerce’ Iiterature ‘explains the process
in detail and anyone interested can contact
my office for information and help. We see
this as a powerful stimulus to innovation in the
U.S. and we hope that it will multiply the total
amount of R& D in this country :
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In summary, we should remind ourselves
that the U.S. now competes in world markets.
It's no longer a U.S. province in which we
operate. Moreover,. these great world forces
of change will- continuously restructure’ both
U.S. and world economies over this decade.
The challenge is to manage continuous change,
and management by definition will be the man-
agement of continuous change. We will need
to struoture 10 manage change

But the U.S. has major advantages over all
other nations. We have, by far, the world's
most advanced technology. In 1984, we will
spend about $12 billion for basic research.
No other country in the world even begins to
match that. In addition, we have -an incompa-
rable industrial infrastructure in terms of depth
and breadth and scope that can transiate
new concepts into useful products and pro-
cesses. We have a unique entrepreneurial .cul-

ol Manulaciurmg
Oporatnons

H||||l||l|| |

ture that takes risks and does things that
nobody else seems able to do. Finally, we
have the best capital formation capability,
and the world's largest continuous market.

We have overwhelming advantages and the
basic role of the Government is to remove
barriers, provide incentives, and be the catalytic
agent that can convene people and promote
private sector initiatives. But the important
thing is to keep the Government out of the
management and the direction of activities in
the private sector. It is th|s role that we are
trying to pursue

‘Let me just make one further comment. |
put this chart up to help crystallize our think-
ing. This is a simplified innovation chart start-
ing with an idea; and going through a techni-
cal feasibility stage in the laboratory; through
a serles .of development stages; into a proto-
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type, pilot plant stage, where you get. engi-
neering, cost and size data; and an interim
manufacturing stage, where you get feedback
from the marketplace before you go full-scale
commercial. Now, as we go through these
stages, the cost goes up exponentially, then
comes down rapidly.

‘We have the Economic Recovery Tax Act
which provides incentives for commercial

operations. Again, simplistically, we think of
this as a iwo—step process. This is the inven-
tion, and this is the translation of that inven-
tion into something useful. Ninety percent of
the cost of the risk is associated with this
second step. The first step is heavily funded.
$7.6 billion will be spent by the Federal Gov-

ernment on basic R&D in 1984. This gives

you a basic projection to next stages.
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Technologrcal Challenges to U. S |
| Competltrveness

Harald B. Malmgren
President, Malmgren Inc

| didn't coordinate at all with Bruce Merrifield,

but | must say that | agree with the thrust of.

what he had to say. After starting in Washington
in the early 1960’s in the defense area look-
ing at new techneology and thinking about the
purpose of the weapons systems and their
cost effectiveness, 1 got into the -weapons
trade field in 1964, and spent about 19 years
negotiating with other governments, gradually
getting deeper and deeper into issues of indus-
trial policy.

The way our _Gove'rn__ment has looked ati
industry prablems has been more or less in

response to complaints. The American sys-
tem is a complaint system. If people have &
problem, they come to Washington and tell
you what the problem is. Very rarely do officials
ask anybody what's going right. In other words,
in_public policy we tend to be led by losers
who have gotten behind the curve.

That's not a sound way to do things. A
good example was our response in the 60's to
the formation, of the European Community.
We were concerned about tariff structures
and the discrimination that creation of the
EEC could bring about. So the U.S. Govern-
ment harnessed itself and went to work for
five years negotiating tariffs internationally.
We finished in 1967, and the industry reac-
tion was, well, that's fine, nice job, but it's
irelevant to our problems. The problems today
are really non-tariff barriers, standards, cus-
toms valuatlon Government procurement
pohcres etc.:

So in 1967, we began an inventory of non-
tariff barriers in Geneva, getting:the U.8. and
other countries together. That-took four or
five years, and was followed by another seven
years: of world negotiations. These were com-

pleted in 1979,.and industry people said, well,
that's fine, you did a nice job,. but it's not
really. relevant to our problems. .Our problems
are industrial policles, targeting policies, tech-
noiogy policies of foreign governments.

It takes a number of years to put an agree-
ment on new rules together internationally,
and the Government tends to be behind the
curve, ‘because It Is reacting to complaints
from specific companies.. It very rarely antici-
pates anything. And, indeed, rarely does any-
one in Government ask some winners to come
to Washington and tell us what's gorng on.

. But §.think our government Is coming to that
stage now. It is trying to understand what
other countries are doing. | did a study for the
U.S. Government about a year and a half ago
on methods other countries use to manage
their technology and industrial policies. What
is it that makes them work effectively? And,
what is happening in technology? There is a
lot of mythology invoived, but the first thing |
want to point out is that it's not the level of
government spending that makes the differ-
ence. If you look at the amount of money
spent, most governments of other countries
spend much less than the U.S. does on R&D,
particularly in private non-defense R&D.
Except for West Germany. West Germany is
probably the government that spends the most
for R& D as a percentage of total public and
private R& D funding. But Germany does it
more quietly than everybody else.

Seventy-five percent of Japanese industrial
R & D is privately funded, which is a much
higher -percentage level than in the U.S., which
is about 50 percent. The amount of money
spent by the Japanese government on R& D
as a percentage.of GNP Is far lower than the




U.S., even for non-defense R & D. Therefore,
the difference in effects of technology policies is
not attributable to the amount of money spent.
It's the way in which the government programs
are organized, and this relates to the issues
that Dr. Merrifield was talking about.

Now, it's clear that the technological changes

currently underway are-rapidly changing the
office environment as well as manufacturing
methods and environment. | think ail of you
are well aware of the trends. Once capital
spending surges, it will be difficult to predict
how rapudly the changes will come, but my
guess is that the transformation of manufac-
turing will be much faster than many people
think. There will be revolutions in, for exam-
ple, the machine tool business.

The advances in"information and commu-
nications technologies will greatly transform
all the service industries, as well. The fact that
you see Sears Roebuck, Merrill Lynch and
other such institutions entering financial ser-
vices is very logical. They're building com-
munications grids, and once you have a world-
wide grid, the incremental cost of adding addi-
tional services of any kind is very cheap.
Increased competition that squeezes profits
will require increased volume, which is galned
by offering addltlonai SEFviCes.

~ We'll see very strange agglomerations:
manufacturing companies going into service
businesses.. We already see some oil compa-
nies doing banking for other companies. We're
going to see service companies going into
engineering services. Citicorp already offers
engineering services to other companies to
build their worldwide communications grids.

_There also will be tremendous progress in
new materials. | have followed the Japanese
developments .in_this area, and if a survey of
technology - investment were to be taken in
Japan now, the number one priority in Japan
is not what you would think. it's not comput-
ers. The number one industrial investment
area is in new materials. That means ceram-
ics, composites, particularly carbon fiber, and
areas like fiber optics. The auto companies in
Japan think that they can produce a car by

1990 that contains no metal at all. And there-
) :

fore, they can make a much larger, lighter
vehicle. They're planning similar applications

. for aircraft. By-1990 they, and we, also plan

to make very light aircraft with very powerful
engines, which can carry heavy loads and
land on short runways. This means that air
transport . will become more competntwe with
trucking.

These changes are not so far away. They're
in the pipeline now. Traditional sectors will
undergo enormous change as well. Petro-
chemicals is one of the areas just mentioned.
The Japanese are now scaling down their
petrachemical industry through an industry
cartel arrangement with the government. Com-
panies exchange views:on dropping different
product lines. That kind of cartelization is also
beginning in Europe. Everybody agrees it has

" to be done. | think people here will have to do

something 3|mtlar |n the next two or three
years, _

There will be excess ‘capacity for as far as
you can see, and increased production by
countries using otherwise flared gas will aggra-
vate the situation. The Saudi’'s say they only
want to take five percent of the world petro-
chemical markets, but they will have eight
major complexes coming on-stream almost
all at once, and those m'ay account for much
more than five percent; and that is just one
new suppiylng country. o

The intensified world competition that we
can expect from industrialized and newly indus-
trializing countries in ‘a widening range of manu-
facturing areas, will combine with continuous
technological change. We're going to see more
and more countries entering fields that we
didn’t think they would be in. Brazil, for exam-
ple, is exporting executive jets and coastal
surveillance aircraft. The Braziians, more than
the French, are the ‘major developers in" the
Iragi nuclear power complex.

Technology transfer in the next few years
also will be much faster, because of on-iine
worldwide communications systems. if an engi-
neer can work on'a CAD CAM system down
the street from a plant; there’s no reason why
he can't live in-Florida and work with a piant in
Singapore. Many people will breéak away. from
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large companies and from salaried positions
to set up their own consulting firms, in order
to run factories in distant places. The gov-
ernments of Singapore, Hong Kong, Korea,
and the Philippines are all anxious to quickly
upgrade -their technology, because they see
the end of the line for traditional businesses in
their economies.

- A dramatic example is @ company in Europe

that is looking at the robotics of sewing. Within a
few years it will .be possible to move to the
point where people won't be necessary for
mass production of apparel. And think of what
that will do to the world textile industry. It
would be a tremendous transformation, since
textiles and apparel manufacture is the big-
gest single employer in. the: world in manu-
facturing. : .

Such changes in the future could be very -

dramatic. The possibilities are better under-
stood in more countries than we might expect.
There will be new ‘little Japans.” We see
Japan coming at us_ in every direction but
there also will be new Japans in specific sec-
tors where, with acquired technology, a product
can be mass-produced. :

" 8o, what American industry faces is a con-

tinually changing set of problems. For exam-
ple, what has struck me over the years in
negotiating ‘with Japan, Is that the problems
have changed every two or three years. The
Japanese have kept moving. We fought with
the Japanese about textiles in the 1960’s and
thought that was the end- of the world, that
they were going to inundate us. Now they
don’t export many textile products to us at
all. In fact, they have a textile import problem,

In the 1970's we fought with the Japanese
about steel and consumer electronics, such
as TV’s, CB radios, microwave ovens, and
those problems too have faded in importance.
Now we're fighting about. robotics, chips and
machine tools, and | think that tco will pass.
Because the Japanese will keep moving, and
so will we, and the nature of the prob!em will
change again. - S

very profound regional, sectoral and employ-
ment effects. | think the European govern-

ments are gradually waking up. The German
government believes, for example, that if
there’s a capital spending surge in Europe

within the next few years, that this: will increase
unemployment, not decrease it. The surveys
of the German Ministries of Industry and Eco-
nomics have indicated that the main thrust of
capital spendmg by business in Germany, if
there is a capltal spending surge, will be in
labor displacing innovations, rapidly pushing
people out of the factories. That is the only
practical way to get past the labor laws in
Europe, and increase. efficiency.. So, they will
see rising unemployment for the next seven
or eight years. What makes this. worse for
them Is that their baby boom came later than
OUrs. . .

Now, what does that mean? Given the poor
performance of the Western economies over
the last decade and the growing employment
problem, there is tremendous political pres-
sure on governments to do something, to
experiment. But the experiments, so far, have
not been very successful, and there’s an
increasing attention to technology as the way
out. _ . A
Most governments today, including those
of developing countries, are increasingly trying
to guide structural change and to promote
national technologies. That automatlcally gen-
erates protectionism and trade and investment
distortions. So, industrial -policy is being struc-
tured, as Secretary Baldridge pointed out, to
limit imports and boost exports. The result
will be world market gridiock, and the system
could collapse if we're not careful.

In this context, the relative |mportance of
subsidies in most countries is not that impor-
tant. The Japanese, for example, actually sub-
sidize less than the Federal Republic of Ger-
many, France and Britain. In the. U.S. defense
and non-defense expénditures have to be
separated, but in my view there is. a growing
convergence of defense R& D with civilian
applications. For example, in defense we spend
money on development. of new materials io

: = lighten vehicles so they can carry more weap-
One consequence of these changes wnII be

ons. and control systems. We spend money
on. computers and telecommunications so we
can access ‘information, provide earlier inter-



ception with more accuracy and more speed.
We spend money on ceramics to shield reen-
try vehicles from space, and to get greater
thrust and fuel efficiency in engines. | asked
Toyota and Kyocera, the ceramics firm in Japan
that is the world's leader in ceramic research,
where they made their breakthrough. They
said the tiles on the U.S. space shuttle was
one of the most important breakthoughs they
had. They became interested in exactly what

that shielding characteristic was, and wheth—'

er it could be used in engines. .

Most of these countries are- bundlng on’

acqunred U.S. technology. Their basic strat-
egy is that domestic cooperation-and coordi-
nation between government-and industry,
research institutes and. universities, increas-
es.the pace of technological change, and also
increases the efficiency of R&D. In the U.S.

we have normally considered such coopera-
tion and coordination of effort.to be anti-

competitive.

In foreign countnes cooperahon and coor-

dination of effort combined with 'a modest
amount of official support, are perceived as'a
way of reducing risks. Information sharing :is
believed to reduce the redundant exploration

of blind alleys by individual firms. it also focuses-

efforts.in complementary patterns of devel-

opment, exploits division of labor among firms

and national institutes, builds momentum in

the promising areas because money follows. -
the momentum, and reduces the risks: due to.

timing.

can be brought into place in- parallel The

Japanese, the Germans, and others all think .'

that way: How do'we make sure that each of

the separate effarts will coofdinate so that an -

overall new system can be introduced? Some
governments ‘believe that to achieve this
requires a common perception of where every-
thing is going. AAd so, the Japanese, have
their MITI “Visions™, but there is a lot of mis-
understanding about what these visions are.

Some people say’ that” the Japanese govern--

ment picks winners and losers., | don't think

the Japanese believe they do that. What they

 Within the-Bell: Systen'i' the Bell 'Labs Ré‘ep'
track of different developments so that they-

do is to get everybody together in a room and
ask, “What's happening? What do you think
is the main thrust of where we're going?"
They. gather people from different areas and
different companies, to consider what direc-
tions should be pursued. Commercial secrets
are not shared, but they do share the general
thrust of their thinking. .

That _system may be breaking down a little
bit because Fujitsu, Hitachi and a few others
are reaching the frontiers, and would. like to
feel more independent of the government.
Increasingly, they’re refusing government
money because they don't want MITI to acquire
rights to their patents, and they don’t want to
share thern with other companies. So they
may become less cooperatlve

 Except for some areas of. coordmatlon in
West Germany, thers has’ ‘been no compara-~
ble- mechanism in the U.S: or in Europe, or in
any other country. And yet, some such global
viewpoint is important. The new materials busi-
ness is a case in point. | know of no major
metals company.that fully understands the
full sweep of the new materials revolution that
is occurring and the tremendous changes that
will result in their industry. The copper com-
panies are not following closely enough the
work in ceramlcs ‘and superconductors and
fiber optics. | gave & talk to the Lead and Zinc
Institute recently, and following that talk i had
many calls from individuals saying that they
had no idea of the impact that new materials
would likely ‘have on the zinc business. Our
system doesn’t effectively generate cross-
fertilization of ideas across the tradmonal
industry boundaries.

.In foreign countries the cooperative ap-
proach has generally-been combined with small
official subsidies and. has generally been
focused on commercial applications. Japan
is now shifting its official funding more towards
basic research. That would be a change in
their pattern, which colild mean that they will
develop some independent technologies. | think
Bell fesls that long-wave laser technology. in
Japan may be ahead of the U.S. now. And
that's very |mportant to communlcatlons a
strategacally wtal f|eld o ‘
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In pursuing their national policies, many
governments also try to shield their home mar-
kets from foreign competition, in. order to
exploit economies of scale at home. They
encourage export. activities-and induce for-

eign enterprises to transfer technology to them.

Developing countries will-in the future be doing
much more of that. Investments in Mexico or
Brazil require that technology be brought in.
Canada does a lot 'of that. The question is
whether or not you participate in a market. To
participate, you'll have to provide technology
in order to get the key to the door.

So, the thrust of all of this lies in working
together. And where an industrial sector is in
trouble because technology overtakes industri-
al performance, the view in many countries is
that it is then the job of government to ration-

alize the industry, shake it out, force merg--
ers and consolidation, or else convene meet-

ings where companies talk to each other about
shaking out. This will happen more and more
in Europe. Right now, the European govern-
ments are talklng about how to rationalize

petrochemicals, steel and all of the nonfer-

rous metals. It is assumed that these sectors
will have to contract between 20 and 40 percent
in the next few years. Thls simultaneous con-
traction in all of Europe's smokestack indus-
tries will take place in a relatively short time
period. The unemployment effects will be
serrous :

So there has to be an American response
to these changes, which will preserve the diver-
sity-and_the- competitiveness of :our own-sys-
tem. But countermeasures alone won't work:
The House Ways and Means Committee a few
weeks ago was thinking about rewriting the
countervailing duty law to allow countervail-
ing action against the so-called subsmiy effects
of targeting policies of other countries. But
members wondered whether that makes sense.
| commented that we should beware of biting
our tail chasing ourselves around the tree.
The U.S. govermnment, actually subsidizes major
sectors like computers and telecommunica-
tions even more than the Japanese. We might
find that if we enshrine the pringiple of coun-
teraction against official aids of other nations,
we could get zapped ourselves by a number

of foreign’ governments. It is important to think
this through.- There are countermeasures and
countermeasures, and we really haven't care-
fully -analyzed the specific nature of possible
foreign” advantages.” We’ve concentrated too
much on the idea that it must be: subsidized
fundmg of technology And that s just not
correct. . =

One of the thing’s that we need to do is 1o
trace, for example, the impact of our own
government R& D programs on’ certain sec-
tors. But that is very difficult, If you ask any-
one in Defense or NASA, or DOE or DOT how
much money-is spent on a particular product
line or a particular sector, they say they don't
look at it that way. The Office of Management
and Budget has no idea. For example, no one
knows- how .much money the American Gov-
ernment spends-on machine tools. There are
a number of programs that all approach it
from different ways.- There are several Army,
Navy, and Air Force programs, as well as
DOD programs, but no one knows which ones
deal with machine. tools, and how much money.
is involved: o :

‘And yet, these programs have tremendous
commercial applications. We need to dissemi-
nate broadly the general thrust of Govern-
ment funding so that our medium and smaller
sized companies can follow developments and’
exploit them too. As'it is now, the corporation
working -on a particular program gets the
advantage, but hardly anybody: else knows
what’s going on.

The antitrust drea is another vital area, not
just-for R& D cooperation, but also in the
rationalization of basic industries. |- don't see
how we're going 1o get -through the decade
without allowing declining industries somehow
to consolidate, allowing a certain.amount of
merger activity. If companies must just drift
through the difficult transition, they will be
forced to make decisions inappropriate for
the industry as a whole, and their rate of return
on investments is going to be very low.

Their ability to finance. change wrll be small,
as is the case now. The steel companies have

“unfunded pension liabilities and no profits.
- Any pension fund would be ill-advised to put




money in the steel industry right now. ‘And, ..

those that own steel stocks are just lucky that’
the stocks are staying where they are. If | had
to make a judgment about basic smokestack
industries without a change in antitrust poliicy.
in the U.5., I'would say, seil all of it. Don't hold
such stocks or bonds in-any fiduciary portfolio,

because they're alf in trouble. Moreover, those "

companies can’t easily shift.

Nippon Steel, for exar'nple, has a clear strate-
gy to phase down the role of steel in their
overall business activity. Nippon is the number
one steel producer in the world, but.-by the
early 1990's, they want to be in a lesser
position. They want to diversify into new materi-
als,” where they want to be number one. But
they don't want to be the number one steel pro-
ducer. Mannesmann in Germany thlnks the
same way. Mannesmann is moving into new
materials and telecomrnumoattons because
they think the steel business is just not a
busines$ to stay in. There are other compa-
nles thinking that way in Japan, particularly in
copper, aluminum, and almost all the nonfer-
rous metais. These are considered to be
unattractive businesses.

: Nego’tiating with other 'governments to try
to straighten this all out is not going to be
easy. The political pressures from unemploy-
ment in Europe are such that no country there
is In any mood to negotiate industrial policies
with us. The Japanese probably would. nego-
tiate their policies to some extent, but | don’t
think the Europeans will. And the developing
countries are not going to agree to anythmg
that would limit their freedom of action. So, if
we start global negotiations, we won’t get
very far. And then, if we get very angry, there
would be domestic pressure to institute all
sorts of countermeasures which will I|m|t
|mports That won't help us'very much.

in the meantime, if we continue to worry
about exports of technology to other places,
we're also going to have problems. For exam-
ple, Kyocera had a subsidiary in the' U.S. called
Dexcel that was recently sold to Gould so that
it could continue to 'sell to the DOD Some
bureaucrat in the DOD said, Dexcel is not a
segregated _defense facility. Its parent is Jap-

anese, so we can’t buy from it. Kyocera's
problem was a simple one. Their lawyers told
them they could segregate Dexcel, but then,
they would lose close contact with it. The

. Japanese don't like to work that way, so they

sold it. Was it a bad decision to sell it? Kyocera
management must have thought, “No, we'll
make money on the sale, and we’ll give Gould

'today's best technology. -Of course,- tomor-

row's technology we'll keep in Japan, and
we'll never gwe |t to the U.S. agam "

Some wortd—scate companies are gradually
redeploying R& D to Japan right now, in order
to avoid future export controls from the LS.
base. That problemis also one we- have to
avoid. 3o | can only encoufage the kind of
thrust that Dr. Merrifield and his group are
pursuing. It takes courage to raise these fun-
damental issues. We've got {o consider how
best to organize to find an American solution
to these problems, and to worry less about
how much money other nations are spending.
Because it isn't that much, and frankly they
don't do it that well :

The European expenence of throwmg money
at’ technology problems has not been produc-
tive, The British programs have not been ter-
ribly successful as you all know. Innovations
are generated in Britain, but Amencans com-
mercialize them. The French government is
spending a lot of money and getting very little
from It because they're managed from the
top. They are unable to duplicate the Japan-
ese system, which is deoentral:zed and based
on consensus building. -Bureaucrats and media
can't .effectively pick winners-and losers. All
they can realistically do is to make sure that
everybody talks to everybody. And that is the
kind of approach we need here before we
begtn any lntemational negotiations. -

Internatlonal negot|atlons reqUIre consen—
sus at home and abroad. The process of nego-
tiation .is one of explanatlon and building con-
sensus by getting ‘everybody more or less in
agreement. Then when everything is almost
settled, it takes about one evening of cigars
and brandy to arrange the final deal. We don’t
yet have a _consensus on what needs to be
done in this country, and that will be essential. '
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: COOperation in R&D p

. W|II|am Norrls *
Cha:rman and Chief Executive Offtcer
"+ Control Data Corporation

Let me begin by providing an answer to the
question. ‘‘Can intra-industry technological

cooperation become a plausible strategic

option without neutralizing competitive tech-
nological advantage?’’ The answer is a re-
sounding yes. Yes, urgently yes, not only is it
plausible, but mandatory if this country is to
reverse its steadily eroding position as the
world’s. technological leader, and in the pro-
cess, competition will in fact be enhanced:

.My answer is not based on theory. | have
been advocating broad-based cooperation
for two decades and my company has been
practicing it on a broad scale for more than a
dozen years. Control Data is currently
parhcapatlng in five consortium organlzaﬂons
They are all successful. The largest is Magnetic
Peripherals: Inc., -in which five companies
participate. The product is a line of magnetic
memories for input to and output from com-
puters, and the annual dollar value of output
exceeds $1 billion. :

Before providing further evidence of the
merits of cooperation and rewewrng a struc-
ture for efficiently accomnplishing” cooperation,
we should be reminded of the challenge the
U.S. faces with respect to its oompemwe
posmon |n world hlgh technology markets

QOur once strong oompetltlve pasition .in tech-
nology has been steadlly eroding as other
countries have taken a number of steps to
accelerate their development and application of
advanced- technology. Broadly speaking, our
foreign competitors have greatfy accelerated
research and development expenditures, have
dramatically increased the number of trained

scientific and techmcal personnel ‘available

to them, reduced the cost of capital for their
key. mid:ustnes___reduced needle_ss and waste-

ful duplication of technology- deveIOpment, and
fostered growth in targeted areas.

Clearly, the greatest progress in advancing

"and ‘exploiting technology has been made by

Japan in targeted industries where the Jap-
anese Government has promoted coopera-
tion among industry members at the base
technology level as a key ingredient for suc-
cess. Automobils, steel, ShlprIfdlng and _con-
sumer electronics were the. principal Japan-
ese industries targeted for development in
the generation after World War il..| need not
remind you of Japanese successes in these
areas.

Today, m|croelectron|cs and computers have
replaced them as the most highly subsidized
industries. This strategy is an ominous threat
which has serious impiications for wrtually all
modern industries because of the pervasive
and raprdly growmg appncatlon within them
of mlcroelectronrcs and computer teohnolo—
gy products and services. In other words, supe-

rior microelectronics and computer technol-
ogy provide the critical basis for competitive

advantages In almost all other industries.
Beyond the threat to Industry is the threat to
our national security. This country can’ill ‘afford
to lag in semiconductor and computer tech-
nologies since they underpin the superlority
of most of our weapons systems. |

An adequate response reqmres myrlad
actions: However, by far the greatest and
most rapid progress can be achieved by
increasing our efficency in developing -and
applying technology. This, however, will require
a vast increase in technological coopera-
tion—which must include cooperation among
large companies, between large ‘and small
companies, and among industry, academia
and government. | will elaborate on each area,



'Large Companies -

- The United States is needlessly suffering
from.an enormous and wasteful duplication
of research and development among large
corporations. The use of basic knowledge by
one party should never preclude. its use by
another. For every corporation to rediscover
what others have already iearned represents
waste of the most pernicious sort. Not only to

each company—but also to society. Many.
different applications of the same base tech-

nology can be derived to promote effective
competition 'in a broad spectrum of final prod-
uct and service markets: _

Companies in high technology mdustraes

have practlced a varlety of forms of coopera-
tion over the years. Cross-licensing ‘of patents
is common. Joint ventures, mainly short-lived,
among two or three companies have proven
to be useful. There are technology exchange
agreements-——hbut none of these adequately
‘addresses the dual needs for large scale efforts
plus a minimization of wasteful -duplication in
the use of technical resources. o

" Fortunately, these needs are beginning to
be recognized. The Semiconductor Industry
Association has created the Semiconductor
Research Corporation. A second venture will
commence -operation next month. The Microe-
lectronics and Complter Technology Corpo-
ration (MCC), a research and development
venture, will be owned, operated .and man-
aged initially by twelve companies in the U.S.
computer and semiconductor industries. | -will
comment further on MCC in a few minutes.

Small & Large COmpames

In order to fully appremate the enormous
potential of greatly increased cooperation

between large and small business, it is neces-

sary to rewew a few relevant factors.

First, in addition to the prodiglous amounts -
‘of unused or underutilized technology in-their

laboratories, -lafge companies have assets in
the form of underemployed management-and
professional personnel.

Second, small business is uniquely impor-
tant in American society. It was the founda-
tion on which our country was built and
achieved greatness. It still is the primary means
for encouraging and rewardmg individual ini-
tiative. And it provides more products ser-
vices and jobs, relative to our GNP, than does
small business in any other country. -

Third, studies show that small companies
produce 24 times more innovations per dollar
than larger ones. Fourth, we have a well devel-
oped securities market where equity capital
can be raised by small entrepreneurs s
unique to America.

By making available its underused techhoio-
gy, and by offering its professional and man-
agement assistance to a small company, a
large company can realize additional income
from past investment, ‘and through equity

“investments in and R & D contracts with small

companies, large companies can gain more
economical access 1o new products and mar-
kets. Three years age, my company started
making equity investments in small compa-
nies, many of which are now developing prod-
ucts and services. which will be marketed by
Control Data. In fact, quite a few of those

_products and services were developed by the

small companies using Control Data tech-
nology. :

Such programs accentuate the stronQeSt
attributes of both large and small enterprise.

‘Small companies which are inherently more

creative and flexible, with lower overhead,
can: frequently develop new products and ser-
vices sooner for less cost; whereas larger com-
panies, with greater resources, can provide
e’rﬁmencles in production and marketing.

The potenual of cooperation between Iarge

* “and small businese can hardiy be overempha-

sized. Since this opportunity is not as readily
availabie to other countries, we must capital-
ize on it, just as the Japanese capitaiize on

- the unique attributes of their culture,

University-Industry-Government

An essential underpi:rir'}ring for expanded
industrial cooperation is a closer link between
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industry- and academia—both to more effi-
ciently create and transfer new knowledge
and to better train more people.

Critical U.S. shortages of scientific and tech-
nical personngl, inadequate Iaborétory_facil-
ities in universities, and lagging support for
academic research have all been well docu-
mented. Fortunately, the need for much clos-
er relationships between industry and univer-
sities is being recognized—as evidenced by
the growing number of cooperative research

and development programs. While this trend

is encouraging, much remains to be done..
MCC

Next 1 will expand on my earlier reference
to the Microelectronics and Computer Tech-
nology Corporation—MCC for short. Present
participants are shown on the chart. MCC
represents a cooperative effort to develop a
broad base of fundamental technologies for
use by members who will each add their own
value and continue to compete with products
and services of individual conception and
design. ' ' S

Projects will be undertaken by MCC that

‘are stretching to go beyond the state of the

art. Initially, four projects have been identi-
fied, fasting from five to ten years. All share-

holders are not required to participate in each
project. But each s required to participate in
at least one. The organization of MCC is shown
in-skeletal form by the chart. A major function
of the R& D advisory committee is to select
the most promising research projecis to be
undertaken by MCC. ‘

' Microelsctronics and Computer
Technology Corporation (MCC)

Allied
Advanced Micro Devices
Control Data '
Digital Equipment
Harris '
Honeywell
.. Martin Marietta

- Mostek
Motorola
NCR .
National Semiconductor
RCA I :
Sperry

Microelectronics and Computer Technoldgy- COrpdration

Board ot Directors

. President & C.E.O.

Technical

Advisory :

Commitiee Administration

and Finance
/

Project Progect -Prcgect | Project | - Assessment Program
A : . : D : - Office -




MCC projects will be staffed to 4 consider-
able extent by personnel from shareholder

companies. At the compietion of a project,:

these “‘borrowed™” personnel will return to
their respective companies. This flow of tal-
ent to and from shareholder companies is key
to the success of MCC . projects. In addition,
such a process greatly facilitates the transfer
of technologies to participating companies.

For :convenience, MCC will-hold title to all

know-how and patents.: Although participating
companies will have initial rights to the tech-
nology and receive preférential treatment,
technology will be licensed to other compa-
nies on reasonable terms. This is extremely
important, especially for small companies. ©

National Resource

The formation of MCC represents a new

national resource having significant and wide-
spread benefits that include:

» The pooling of many of our most talented

scientists and engineers into teams capa-
ble of most effectively conducting the com-
plex multidisciplined research and devel-
- opment required for the derivation of
advanced technology which can ultimate-
ly be of great beriefit to our national defense.

» " Licensing policies which resuit in broad
diffusion of techno!og1es

* An open, industry coalition which offers a

unique way for armed services to obtain
high quality research and development with-
out providing undue competitive advantages
to a single company.

« Improved trade balances and more Amer-

icary jobs.

Beneflts to MCC shareho|ders/are very great
and include:

« A _sig‘nificantly expanded scope of research
and development to include projects; that
individual ‘companies could not or would
not undertake alone due to the costs and

“ risks mvolved

» A reduction in the needless and waste-
ful duplication of research and develop—
ment:

« A lower ratio of invested capital to specific
research and development results

« A better definition of research & devel-
opment needs and pitfalls; and last (but
not least) :

s A more efficient utilization of scarce ecaentlf—
ic and techmcal talent.

These benefits individually and in co'rﬁbi-

_nation, will serve to enhance the competitive

position of shareholders and licensees in mar-
kets at home and abroad. As noted earlier,
each company will draw upon MCC funda-
mental technologies, add value and compete
in chosen markets with products and services
of individual design. And the country wil be
the ultimate beneficiary—through the expan-
sion of employment opportunities in’ emerg-
ing growth industries as well as through. an
expansion in the choice of products and ser-
vices available to individual consumers. -

Significantly, the Japanese have a long tradi-
tion of undertaking cooperative research pro-
grams at the basic and applied levels to achieve
broad and rapid diffusion to individual Jap-
anese companies. The policy has been highly
effective—as we all know toc weéll.

Deterrents

In wew of the obwously attractlve picture
just presented, why hasn't technological coop-
eration been widely practiced in the U.5.?
There are a number of complex and interre-
lated reasons. They include:

- Qur anachronistic business culture;

» Qur emphasis on short term horizons, a
corresponding lack of fortitude in corpo—
rate management;

» The tunnel vnsnon of our busmess schools
and : : :

« A fear of antitrust cha|lenges to successful
cooperation. -
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-There isn’t enough time today to elaborate -

in detail on each reason but | W|II provide a
few highlights. .

Business Cufture: With respect to our busi-
ness culture, its evolution was greatly influ-
enced by the availability of a huge and expand-
ing domestic market. Thus historically, com-
petition for most U.S. corporations was mainly
other U.S. companies. Until the Japanese came
into world markets with a business approach
different—and more effective in important
respects—there was little pressure for change.
Indeed, given our great resources, we chose
to tolerate a certain amount of waste and
inefficiency for the sake of preserving each
company’s “mdtvuduallty" Japan on.the other
hand, a resource-poor country devastated
by war, was forced. to take another approach—
and | suggest that perhaps the most impor-
tant difference was the development of a Jap-
anese. tradition of ‘cooperation in developing
and exploiting base technologles

Horizons: Ancther difference is the greater
willingness in Japan to finance longer term
investments, in large part, Japan's business
is funded by banks through debt; debt-equuty
ratios are high and capital costs average 40
percent less than in the U.S. Also, Japanese
companies can settle for lower earnings and
the market price of their stock |s not of day-
to-day concern to their managers.

In contrast, U.S. companies must mamtam
much higher earnings on a continuing basis in
order to sell equity—which is its principal
means of obtaining an adequate capital base
to. sustain growth. In addition, there is always
the threat of a takeover—which | character-
ize' as whife-collar thugs waiting for-an op-
portunity to mug any -.company whose earn-
ings fall or stock price dips. These problems
push U.S. management to a quarter-to-
quarter short term thinking syndrome.

None of this is easy to cope with, to say the
least, but it's also true that U.S. corporate
management has not aggressively tackled
these problems. Legislation, otherwise unre-

strictive, could be obtained to prevent hostile-

and socially destructive takeovers. And, as

_previously noted, the cash required to shoul-

der. the risks. and costs of new technologies
could be markedly reduced through R&D
cooperatton

'Business Schools Whtle mdustry is Iosmg_
gr_ound to overseas compet_lt_lon our business
schools continue to refine old approaches
instead of being in the vanguard to design
and promote new ones 1o meet present and
future needs. Most of them don’t yet even
perceive the need for wide-based technolo-
gy cooperation, let alone jom in. the articula-
tion. of its merlts :

Antitrust:. Busmess .school absence is also
visible among those advocatlng changes in
out-dated antitrust Iaws which' are. impediments
to pooling resources in- research and develop--
ment :

Fortunately there has been some . recogni-
tion of the need for change in this area. For
example, in response to complaints about -
lack of clarity and cther problems with.-antj-
trust laws, the Justice Department has devel-
oped what it calls its “business review proce-
dure” -and the FTC will in certain:cases, issue
“advisory. opinions.” However both: procedures
are incredibly time consuming and in.virtually
every sltuation, the legal opinions which emerge
are inflexible, ambiguous and non-binding
on either the agency which issued them or,
obwiously, courts or treble-damage claimants.

QOur experience. with MCC is typical.. While
we did not seek a formal business review, the
antitrust division of the DOJ initiated investi-
gation on its own in July, 1982. For five months,
our lawyers answered questtons submitted
boxes of documents and held meetlngs with
the DOJ.

Finally, on December 27 1982 the DOJ
issued a press release which said it wasn'
going to challenge the formation of MCC. But
the press release went on to say that this
decision "must not be construed as advanced
approval of all (MCC) activities.” That would
depend, it said, on ‘'a number of factors,”
including the percent of the industry that chose
to participate as shareholders, which share-
holders were in which researct‘; projects, and

whether the costs and risks of a research |,



project were of such-magnitude as to warrant
a joint undertaking. -

So after five months, our government issued a
generic press. release that it could have writ-
ten had it never-heard of MCC and which, -in
addition to not being binding on  anyone, pro-
vides zero guidance to the MCC companies
involved. Surely there is.a more positive role
which the Government could assume

During 1983 several bl||5 have been mtro-

duced in the Congress of the United States

which recognize the shortcomings of the busi-
ness review procedure and other problems.
The one embodying the most comprehensive
solution was introduced by Senators Charles
McC. Mathias, Jr.. (R-MD) and Gary -Hart
(D-Colo.) and three other sponsors. It pro-
vides a set of specific standards against which
companies that want {0 cooperate in research
and development can plan and implement
their activities. It includes a provision requir-
ing that suich companies notify the Justice
Department that they are forming an R&D
cooperative organization -and provide Justice
with a statement explaining how the new
organization complies with the standards..The
bill should become law. If it does, it will replace
the present environment of legal ambiguity
with a straightforward and simplified approach.

Conclusion .

lL.et me conciide by noting that |'am
optimistic about the growth of broad-based
technological c¢ooperation because | believe
that the deterrents | have described can be
alleviated, removed or |gnored by those with
enough foresight ‘and courage to do what is
clearly in their own best interests and those of
the country. Interest is growing in coopera-
tion. Because of its national visibility, MCC

will helpto further increase it. There is a high

~ level of enthusiasm developing among par-

ticipants., Already they can begin to see the
tremendous benefits to be derived from. coop-
eration. The scale of the effort is significant
and | believe its implications as a national
resource will be widely perceived.

“Understanding and’ support for R&D codp-

eration is growing in Congress—| have learned
that first hand, during personal meetings with

a large number of Members in connection

with my efforts to build support for legislation
to encourage R & D cooperation. -

Awareness of the need and support for more
cooperahon is also growing in the executwe
branch . of government. The subject is on Cabi-
net -Council agendas. The Department of Com-
merce is fostering R & D cooperation, as is
the Office of Science and Technology Policy.
Most significantly, late last year OSTP pro-
mulgated a new policy towards the aeronautics
industry which encourages cooperation in
research -and technology. The aeronautics
R&T policy statement is expected to be fol-
lowed by additional statements pertaining to

other 1mportant high technology flelds and'

industries.

In the light of a recepti_\'/_e governrnent envi-

ronment, and with resource shortages ag--

gravating the increasing risks and costs assoch

ated with R& D across the entire spectrum of

U.S. industry, the stage is set for mdustry
initiatives to rapldly expand. R&D coopera-
tion, Only through such ‘cooperation can the
u.s. reverse the deterioration that is undef-
mining its position of world leadership in tech-
nology, and thereby preserve and enhance
free-market competition while expanding the

employment opportunities. of. its citizens and

broadening the cho:ces avallable to |ts con-
sumers. _ ‘
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Dlscussmn

FROM THE FLOOR: I riote in thie list of MCC'

companies, that IBM, AT & T, and Tl aren't
present. What positions did they take, and
are they likely to provide antitrust challenges
to MCC in the future, should it be successful?

NORRIS: They were all invited to participate.
Tl'came to the first meeting and then decided
to drop out. IBM was asked to participate.
They're very much in favor of cooperation as
you know. They are part-of SRC but they
thought that they might create antitrust prob-
lems for. MCC and decllned on- that ba3|s I
don t know about AT & T '

BOER: Mr. Norris, I'd Ilke to ask two ciosely
related questions that relate to the competitive
aspects of MCC. Since there are 12 companies
in the consortium, do you feel there's adequate
Incentlve for any one- of them to commercialize
proprietary technology given the fact that the
other 11 also would have access to it? Second-
ly, if you license to the.outside, do you have
a basis for. discriminating among the licensees?
For example, can MCC license to a small U.S.
company versus a large Japanese one?

NORRIS: The first .question was about ade-
quate incentives. If you look at the technolo-

gy in many of these companies, it's pretty
hard to maintain a propnetary position.. | don’t

think’ you're going to get a Iong leadtime on’
anybody with. anything. That's a very general

statement, but throughout the entire history
of the computer, we’ve all been usang the
safme base technology. The problem is to get
it. And if you don't have it, you can’t com-
pete.“So, | dont beheve that's a problem. ‘|

thirk the incentives are positive because this

cooperatlon provides the technology.

As far as the licensing is concerned, I’m in

tavor of cooperation worldwide, not just
domestic. But before we get invoived in-licens-
ing Japanese companies, we need to know if

Also, there are restrictions on the transfer of
technology. So from a practical point of view,
I don't think it's an issue right now.

Phllosophlcally speaklng, untll the Japan-
ese are willing to provide us with equal access
to their technology,:I'm not in favor-of’ licens-
|ng MCC technology, or any other technology

ANCKER-JOHNSON. I'd like to_ restatethe
same questions as they might apply to the
relationship between very large companies
and- startup companies. Control Data has such
examples. For example, you mentioned equity
incentives. How closely do you allow your
corporate officers to be involved in startups?

'NORRIS: - It isn’t a question of allowing.’ We

encourage them to be involved from the man~
agement point of view.. And any corporate
officer who wants to be on the board of a
small company is encouraged to do s0. On
the other hand, if any executive wishes to
participate in the ownership, we encourage
that also. But then, he would leave the com-
pany. In fact, we have an‘internal: office where
anyone who wishes to start his own company
comes on a confidential basis, and will receive
help in reviewing his concept. If-he wishes to
go ghead with |t we I| even help him fmd-
capital. - . P

If the company is in our ﬂeld of busmess
we'll even invest in it. The program has very
been successful. Only 10 percent who con-
tact the office actuaily. do it.. That means, of
the 600 people who have come in, only 60
have started companies. Those other 500 have
gone. back to work with r_eneweq dedication.
Had we not helped them make that decision,
then they would always be uncertam and
possmly Iess productlve '

FROM THE FLOOR Mr Norrls would your
expectations be that MCC would be doing -
largely knowledge-oriented research, or would
a substantial portion of it be what I'll call

. product concept ofiented research?
there would be an antitrust problem there. .. Proctict concep : eare

NORRIS: The Chief Executive Officer of MCC
is in the audience, and let's let h|m answer
that question.




INMAN: in on_e' program we are undertaking
packaging of integrated circuits, which is an
advanced development, very much product

oriented. In computer software technology,
CAD-CAM, and advanced computer archltec-:ﬂ:; :
ture, we find’it necessary to push the state of-

knowledge at the olitset. But' before they are
spun off to the- partlorpatlng companies, the
product concepts will be well’ developed, at
least to a point just below the engmeer:ng
development stage.: ; :

FROM THE FLOOR: {'d like to go back-to a
topic that Mr. Malmgren brought up. He
touched very briefly on the effect expért ¢con-
trol was going to have on the views of one
particular company. | would like you to expand
on the effects you think the pending changes
in export conirol laws are going to Have on
R&D. A good deal of attention has been paid
to the effect on trade, but very little to, the
effect on R& D itself.

MALMGREN: Well, the Administration is not

in a position to comment on this effectively so
{ can, and I'll be very frank. | do move around
and talk rather regularly to industry and gov-
ernments in Europe and Japan. Feelings are

guite strong in Britain, France, and Germany

against the new U.S. proposals. Mrs. Thatcher,
in particular, is very negative about the
orientation of our proposals. She's been excit-
ed about extra-territoriality for years, ever
since the Iranian assets seizure. That created
problems that never went to court in the U.K.
but if they had, it would have been horren-
dous. The results might have changed world
banking, because our government d|d over-
reach itself.

Bui in this particular area, 1 would say that
the relevant Ministries in Bonn, Paris, and
London are quietly advising their companies
to go slow on doing anything with U.S. com-
panies, that could be caught in the U.S. con-

trol net. Therefore, their guidance in. certain

areas of technology development is to be
very careful, and to see if there aren't other
ways in which research or licensing can be
carried out. There Is a certain way of thinking

in-some big companies. You can more or less
~ bbok your patents in many different places,
just as you might bock a loan. And some

companies are beginning to .think about doing

"R &D in one country and moving it to another
" for the final development, so that it's outside
~ the reach of the U.S. | think that's a very bad

SItuatron but it has logic.

An example is sensor technology, whlch is
terribly important, as you know, for manu-
facturing automation, but it's also important
for national security. We will not get the cooper-
ation of other governments if we pursue the
particular approach we're taking right now.
They will just back off and shield themselves,

" and companies involved will increasingly look

for ways to get around our controls.

The most mterestlng examp!e was when
Dresser was asked to unplug communications
between their operations in Texas and in
France. I've heard that particular lesson dis-
cussed in several foreign capitals. No one
wants to be in a position of having whole
factories or operations aborted, because
there’s a particular fiow of information from
an engineer in Dallas, or Houston, 1o a plant in
another country. And that concern already is
generating some attitudes about security of
communications and the need for coding: This
is not very good for us at all.

Our recent actions have been starting a
train of thought abroad that's Inimical to U.S.

- interests. And, just like some of the other

things we do, it will tend to push technolegy
out even faster than it would otherwise fiow,
which doesn’t make any sense, since we have
such a strong base. | may be disagreeing with
the thrust of the Administration, but | think
most people in the Government agree with
me. L _
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Introduction

. Howard W. Johnson -
- . Chalrman, MIT Corporation

“Our subject, ladies end--fgentlem'en: is tech-

nolagical cooperation. We're fortunate to have
a gteat panel on technological cooperation
as a response to the challenges of America’s
position |n world technotogsca! competstlon

What do we mean by technologma! coop-
eration? The definition certainly embraces
cooperation between industries and univer-
sities, between government and industry, and
cooperation among members of particular
industries. it ceftainly implies greater aware-
ness| In these different sectors of the needs of
the dthers, and a reduction In the tensions of
advarsarial relationships that clearly hinder
our ability to compete in world trade.

The time has come for building a stronger
national consensus to advance technology
as a vital factor in trade competition; and for
actions to back U.S. intentions to stay in:the
forefront of technological progress. The mes-
sage has several elements: Advanced tech-
nology is a key to our future economic and
mmta?g strength, and we will pursue the benefits
of frant-ranked technology through appropri-
ate policies that encourage investment in, both
mateﬁal and intellectual capital.

Thmd we will continue negotnatuons 0. mod—
erate the policies of our trading partners, which
often:place single American enterprises in
competition with foreign combinations that
include governments and entlre segments of
mdustfy :

Some of you have seen the report of the
Nataohal Academy of Engineering and the
National Academy of Sciences, labeled “Inter—
nationél Competition in Advanced Technolo;;y
Decisibns for America.” It makes many of the
same points we're making here, points on
‘which participants from industry, aoademm
-and gdvernment agree. .

. The ¢apacity to innovate and to develop
-does not just refer to a single sector, |t refers

to education, research arid development, but
it also refers to the ability to translate ideas

-intd marketable products, including the in-
~ creasingly important intangible products repre-

sented by services, and to press them into
international competition. We're not talking
about particular industries or companies, or
processes or professions, but rather an elab-
orate process that must be sustamed in full
vigor. ‘

There's one aspect ot today s mterachon
that | would like to talk about, which-is
particularly pleasmg to me. And that's the
willingness of officials from so many parts of
our government, both legislative and execu-
tive, Federal and state, to meet in the spirit of
frank exploration of facts and ideas relating
to this Nation's competitiveness in world com-
merce. As-people in the private and public
sectors aill probe forsound policies, it's
heartening to see our leaders today venturing
a bit in search of a range of measures and
pressing forward, and | for one, would like to
thank Bruce and all of his colleagues. for giv-
ing us this chance to come together.

We will now hear from George Low, Presi-
dent i.ow of RPi, who is well known to many of
you here. You all have the biographical state-
ments in your notebooks, and | promised our
speakers ‘| won't introduce them again. -But
it's always impressed me that Gecrge Low
not only leads a great university, but in his
earlier life as a.leader of NASA and before
that NACA, he was a principal practitioner
and manager of bringing together the leading
edges of technology in the solution of a major
problem. And In that role, he won not only
one DSM of the NASA, but three of them. It's
a great honoar to introduce Dr. George Low.
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Industry-University Cooperative
Research |

George M. Low ;
President, Rensselaer Polytechnic Institute

American universities are an extraordinary
resource to the Natlon, and to industry, for
the stimulation of new ideas, the application
of these ideas, and especially for the educat-
ed and trained people they provide. It is no
wonder, therefore, that there is. a renewed
interest . in industry-university cooperation. This
interest stems from the following factors:

1. The realization that the lack of United States
competitiveness in world markets stems
from a relative decline in -productivity and
quality, and the concurrent hope that an
infusion_of new people and new ideas will
help turn this situation around.”

2. The fact that the lines between basic knowl-
edge and its application are becoming
blurred in a number of fields; and that fun-

. damental research often provides solutions
to industry’s problems.

3. The cutback in federal funding of research,
and the need for universities to seek other
sources of funds, notably from industry.

The linkages between industry and educa-
tion are sometimes yviewed with suspicion,
and aften with |gnorance of each other's ways.
This should not be surprising because indus-
try's and the academy’s motivations are so
different. Industry is output oriented: The end
result must be the efficient production of goods
and services In a competitive environment.
The university is knowledge oriented: Knowl-
edge for its own sake is not only an accepted
result—it is a desired result.

Industry must be protective of its Idesié and
processes, of. its rights of ownership. Open
communication and publication are often anti-

thetical to industry’s objectives. The university,
on.the other hand, with its mandate of educat-

- ing students and generating new ideas, must

be able to communicate Its ideas freely, and
to publish the results of |ts research as soon
as possible. '

- These dlfferences are basuc Nonetheless,
there are also many common objectives and
common needs. Universities produce a stream
of educated people and a store of fundamen-
tal knowledge. Companies, especially those
working at the cutting edge of knowledge,
need a steady inflow of bright people and
fresh ideas. University professors will teach
better, and do better research, if they can
bring to their classrooms and-laboratories
knowledge about the latest applications in
their field; such. knowledge can onIy -come
from close ties to industry.

Public opinion is often swayed by the teach-
ings and writings of university faculties. Hence,
a better understanding by faculty members
of the motivations and ways of industry will
lead to greater public acceptance of the cor-
poration. In turn, expanded dialog bétween
the university and industry may. fead to a height-
ened awareness by mdustry of its public
responsibilities. : .

Finally, the quality of a university educ_aticn
depends heavily on external support, on.funds-
and on gifts of equipment. Much of this sup-
port must come from private sources, especially
from industry. For all. of these reasons, it is
essential that universities and industry indeed
be partners in the research enterprise, that
each learn to understand the other's ways,
and that each be prepared to give as well as
to take, without either partner glVlng up |ts

basic respcnsnbtlitles to society.




There are many ways in which successful
relations between industry and universities
can be forged. In all of these | would state an
overriding principle, as foliows:

University»:fndustry !inkages will be success-
ful only if they are based on educational
programs of intrinsic academic value,

Perhaps | can best explain this with an exam-
ple from my own institution. Today, one of our
most _successful relationships with industry is
in computer graphics—in computer-aided
design. This relationship is all encompassing.
It involves an affiliates program with many
companies: specific research and problem
solving afrangements with individual firms; con-
tinuing education and training programs, both
broadly based and specifically tailored for a
company’s needs; consulting by facuity mem-
bers and an exchange wherein peopie from
industry serve as adjunct faculty in our institu-
tion. It also involves the payment of fees by
industry, and gifts or loans of equipment and
software. Above ali, it involves an exchange
of ideas and knowledge that is beneficial to
both partners. Today, we can count more
than 100 separate arrangements and agree-
ments with industry in this program alone.

But we did not start out with industy rela-
tions:in mind.. In fact, our computer graphics
effort had its genesis about seven years ago
in a desire to improve undergraduate engi-
neering education. We were concerned about
the loss of all “hands. on™ experience in the
curriculum—such as drafiing, surveying, and
shop courses—and searched for the modern
equivalent of these. The answer was in the
then emerging new tool of the engineer—the
interactive computer graphics terminal. We
set up a classroom of 36 terminals, driven by
two minicomputers, and developed demon-
stration programs. for most of our undergrad-
uate engineering courses. Soon 2,700 stu-
dents, our entire undergraduate engineering
enroliment, passed through that classroom
every year. ~

Next came graduate education and research.
Graduate students were first involved in devel-

oping the computer programs for undergrad-
uate teaching demonstrations. From this, they
and. thelr faculty saw opportunities-for fun-
damental research, both in the development
of graphics techniques, and in their. applica-
tions. Physically, this research is conducted
in the same laboratory complex that includes
the undergraduate classroom, thus assuring
linkages between graduate and undergradu-
ate education. :

Al of this happened in a period when industry
recognized computer-aided design as a fun-
damental tool in its quest for improved quality
and .increased productivity. The all-pervasive
ties with industry, which | described a moment
ago, thus were a natural outcome of our edu-
cational program—a program that clearly had
its own intrinsic academic value, and that value
s still maintained today.

Categorles of Umverslty Industry
Linkages

Over time, many diﬁerent types of relation- .

ships have evolved between universities and
industry. in general, they fall in one of the
following categorles

. COnsuItmg—-Faculty members enter into
individual agreements with a firm to pro-
vide consulting services in their field of
expertise. To encourage professional devel-
opment, universities generally allow and
often expect their faculty to spend.up to
one-day per week in consuiting activities.
When faculty members are on a nine month
contract, they may also spend their sum-
mers in consulting work. -

« Research Grants and Contracts—In con-
trast to consulting, here the arrangement
is -between the university and a company.
In response to a formal contractual agree-
ment, a faculty member (or a group of
faculty), generally supported by graduate
students, will agree to perform research in
a specific field. A critical question.is' the
right of ownership of the results of the
research.

“+ Major Contracts—A:Special case of the
research grant or contract is the major .
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contract, wherein :a university enters into a
multi-year, multi-million - doiflar contract with
a company to do research, generally in a

broad -arga. Examples are Monsanto's $23.5- .

million, five-year contract with Washihg-

ton University to conduct product-oriented -
genetic- studies, and Exxon’s $8 million,
ten-year agresment with MIT to study com-
bustion methods. The sheer magnitude of -
these contracts has spurred a debate about

the university's potential loss of its basic
academic values.

Affiliate Programs—In these programs,

companies bedom_e “affiliates’” of a pro-
gram, a department, a group’ of depart-""

ments, or of the university as a whole, for a
membersh|p fee. In return, the. affiliates
receive a window into the umversny S
research, through mutual visits, confer-

_ ences, and publications. The affiliates may

also participate in spemal tralnlng programs
or short courses. The university receives
advice on the needs of the marketplace,
and may wish to alter its curriculum accord-
ingly, These relationshlps in turn, often
result in additiohal consultlng arrangements
or research contracts. Companies also get
to know capabilities. and people, and often
get an insight into where to:recruit the best
graduates with advanced degress. The
outstanding exampie . of -such an. affiliates
program. is the-'MIT Industrial Liaison
Program—a massive effort that earns about
$6 ‘million annually in membershlp fees from
nearly 300 member. companles

University COnsortla—There emst a

number of university consortia, which bring
to bear the combined: strengths of several
universities on a specific problem, or set of
problems. Most of these, in the past, were

established to operate research facilities -

for the Government. Today, however, there
are some moves to form such consortia to
ald in the economic development of a region
by fostering university-industry ties. One

example is the Microelectronics Center at.

Research Triangle Park in North Carolina.

Another is a consortium of 15 New York ‘

State unhiversities, recently. formed - in
partnership with industry. -

Industry Cooperatives—In fields where
an entire industfy perceives a need for more:
basic research, and more educated pro-
fessionals, companies have férmed coop-
erative arrangements for dealing’ with uni-
versities.”A good example is the Semi-
conductor Research’ Cooperatwe a sub-
sidiary of the Semiconductor' Industry:
Association, which will support centers of
excellence and individual research pro-
grams. Funding of several million dollars,
collected in fees from member companles
will be distributed to- unaversmes in response
to specn‘lc proposals. '

Exchanges of People-—-Many of. these cat- -
egories of cooperation.-lead. to exchanges
of people: engineers, scientists, or .man-
agers from industry. coming to campus to -
deliver lectures or as.adjunct faculty, and-
faculty members spending a sabbatical .
leave working for-a-company. Both indus- -
try and-the university gain from these
relationships-~the university through an -
exposure to the “real world,” and mdustry;
through the infusion of new-ideas. ;.

Incubators and Research Parks—-A natyu-
ral result of advanced technology activity
on campus is the spawning of entrepre-

neurial enterprise—initiated by recent grad- -
vates-and faculty, or by outsiders who are

attracted to-the ‘university environment. Uni-
versities have - encouraged such ventures-
by helpmg start-ups- to- incubate-—by -

providing them advice, laboratory and library
services,: and’ often inexpensive space; and
through -the ‘development of affiliated indus-
trial parks. The best example, of course, is
Stanford Industrial Park," the springboard.
for the Silicon-Valley semiconductor and

biotechnology industries. The outcome for -

- the companies and for the university is a

mutually supportive: environment, an' excite- -
ment that spawns new 1deas and dynamlc :
enterpnse i, o

| have descnbed bnefty, elght categorles -

of university-industry relationships. | believe

that all existing linkages can be classified in
one or more of these categories. They are
often interconnected’ and nurture each other.




Industrial affiliates programs lead to consult-

ing and research contracts, and vice versa.

New companies may-spring from any of them,
and in turn, will lead to more corsulting and
research. Consortia and cooperatives ‘are
formed whenever un|ver3|t|es or companies

see a gain from_ working together for mutual

benefit.

At my. own institution we are inv-otved in
seven of the. eight categories. Perhaps a brief

account of how some of these relationships.

came into being will help focus the issue of

how one organizes for university-industry rela-.

tions while preservirg academic values,

| have already desoribed our -effort-in com-

puter graphics: Over time, ‘we started similar
efforts in manufacturing technology and in
integrated electronics: All -the programs started
with an- educational thrust, involving teaching
and research at the undergraduate and grad-
uate levels. All three eventually led to signifi-
cant industry. linkages, involving consulting
and research, as well as affiliates programs.
They all now have-industry advisory councils;
to help guide the direction of research; but all

three cherish their educational heritage and

are governed with full understanding that their
basic mission resides in thetr educational goats
and objectives.

With these programs came the entrepre—
neurs; graduate students, instructors, and
"research assistants who had ideas of their
own for a product or service, and who wanted
to develop those ideas. We decided to facili-
tate their efforts through our Incubator: Pro-
gram. ‘We provide. them with inexpensive. space,
and easy access to faculty.consultants, ‘man-
agement expertise, and library and: comput-
ing services. Thus, we become a resource to
them that is the equivalent of a corporate
R& D laboratory. We also provide introduc-
tions to appropriate financial institutions or
venture capitalists. The result has been the

startup of about 16 new companies, in the

‘last two years, with 12 currently active in HPI'
Incubator Program.

Finally, mostly because we do not have

around us the high technology -environment
that is so essential for a thriving research

university, we decided to develop’ Rensselaer
Technology Park, our own'research park..On
land: owned by RPIl, we have installed the
roads and utilities for' the' first phase of this
development, and the first tenant—National
Semiconductor—is building its facility,

The result, for us is an enwronment that we
cannot ‘Create in the classroom alone, an exten-

~ sion-of our Eaboratortes to demonstrate to

some ‘of our students and faculty what is
involved In starting and maintaining the stuff
of which American mdustry Is made

COnoerns About Umversuy-lndustry

Cooperation

Cooperatton between mdustry and univer-
sities is not without potential danger to both
institutions. The principal concerns are:

1. The possible erosion of basic academic
values, of the educational goals of teach-
ing and research; of giving faculty mem-
bers their choice of questions to pursue,
and of maintaining the untversny as a oredi-
ble and impartial resource. .

2. The conflicts of ‘interést that may arise
when-trade secrets interfere with the free-
dom to. publish; or-when managing one’s
investments interferes with one’s com-
mitment to teaching and scholarly work.

3. From industry’s point of view, the possible
leakage of information to domestic and
foreign competitors when research results

- are communicated openly in tradltlonal
academlc tashmn

I will.not discuss these concerns in detail.
Instead 1 will briefly set forth a few principles
that, if followed, will allay the concerns with-
out precluding viable university-industry
relationships. They are:

1. The choice of the research-or projects to
be undertaken must reside in the universi-
ty and jts faculty; there must be absolute
freedom to accept and to reject the work
that is to be done.- -
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2. .The vast majority of the work to be done
- must be of a kind that. can be communi-
.-cated and published freely. Scientific. com-
munication must.not:only. be open, but it
must-also be complete-in that it must include
all relevant: information about methods: and
techniques. Such communication. assures
the expansion of knowledge and provrdes
the only’ valid measure of the quallty of
work of doctoral students, the faculty. and
the untversny ' :

3. At times it may be necessary to deiay publl-
cation for a short period of time—of the
order of three to six months—for patent

 filings, or perhaps for-a sponsoring ‘or-
ganization’s review. These delays: are"not

. considered detrimental to open commu-
nication, - provided the-ultimate nght of the
unlvers:ty o publrsh is absoiute

4, Propr;etary work, that is work the results
of which cannot be communicated freely,

~ ghould oniy be done in. exceptional cases. '

When such work is undertaken, the uni-
wversity and its faculty must exercise great
'cautlon to. assure that basw academlc val-
ues are malntalned

5. Members of the academrc COmmunlty
involved in commercral enterprise must
avoid real or apparent. conflicts of interest
and conflicts of. commitment. Adminis-
“trators and faculty members must devote
most .of their energies to the unwer3|ty-~
- to their pnncrpal dutles of’ teachlng and
- research

For further disousaion-of“these principles |
refer you to the proceedings of a National

Conference on University-Corporate Relations
In Science and Technology held last Decem-
ber 15.at the University of Pennsylvania, and
especially to papers deflvered by PreS|denf
Giamatti of Yale and by me '

: Concluswn

"l have descnbed many forms of industry-
unrversrty cooperation,-and then ‘discussed
some of the potential dangers inherent in these
relationships. The basic conclusnons that |

ould draw are: S :

1. :There are many ways. by whlch mdustry
‘and universities may .cooperate in the
_research. effort, and the best way will

depend. on each specific situation: the spe-.
cific company, the spscific unlversrty, and

- the speclfrc work to be done.

2. Both partners have to recognize: the other's
.concerns in- forming ‘these relatronshlps
and have to'be prepared to give and take
in a true spirit of partnership,. in an effort to
feach common understandmgs and com-

- mon goals : '

In short it 1s @ time to experiment, and a'
time to be quite flexible, but with a clearly
establrshed set of purposes:’ : ,

To form the kind of relatlonshlps that WI||
assist American industry in'its quest for inno-
vation, quality and -productivity while provid-
ing: the ‘best possible education for the engi-
neers and scientists who wrll have: fo seize the
extraordlnary opportunities that will surely
present themnselves for future development_s o




The State Perspectlve on
Technologlcal Cooperat|on

L John M. Mutz
Lreutenant Governor of lndrana

The Indiana _General"'As"ser_nbly a_number of
years ago assigned the responsibility of Com-
missioner of Agriculture as well as Director of
the Department of Commerce to the Lieuten-
ant Governor. It's against that backdrop that
|- appear - here ioday to talk about the. Middle
West's perspective.. In Indiana and in other
Midwestern states, an agonizing reappraisal
is going on among those who have govern-
mental responsibility. That reappraisal is the
résult of fear that suddenly became a reality
when the recession became a great deal more
difficult to deal with.

We began to.analyze what was going on
the East Coast and the West Coast, and in a
few other parts of the country, where unique
cooperative reiationships had been’ takmg
place. We found that.in Indiana, and I'm sure
this is true in the other Mldwestern states, the
major research unwersltles and colleges are
not private institutions, They are publicly sup-
ported institutions, subject to review by the
_ legislature, -which substantralty changes the
ground rules.

“We also found that there was @ t_remendo.qs
amount of skepticism on the part of the public
and those who represent the public. For the
unemployed auto workers, the relationship
between R& D and jobs is not readily discerni-
ble. How do additional activitles between busi-
ness and industry and the academic world
put thern back to work? Many of them may
never go back to'work in an auto plant, and |
think we have to realize that this is a social
problem that is unlikely to be solved fully:by
these relationships, no matter how good a
job we do. :

There already is'a skepticism wi_th;in -the
legislative bodies of many of our States about

what goes on in. our pubhcly supported uni-
versities. What is-the role of these institutions?
Should they. concentrate on teachmg or should
they grant a great deal of latitude for facuity

members with bright ideas to perform other

functions that benefit somety’?

© We also found doubts among faculty mem-
bers of our major institutions, Doesn't a rela-
tionship with industry jeopardize academic
freedom? Doesn't it jeopardize the rlght to
publish research results? The State- govern-

ment had doubts as well. They didn't like the
idea of an mdwldual company merchandtsmg

its product on the basis that it was developed

at Purdue University, for example. It became
clear that “‘economic dévelopment’” was the
magic phrase that sold the cooperative pro-
cess. During the -last ‘'session of the Indiana
General Assembly, virtually-anybody who
Wanted anything from the"legisldture used
‘"'state’ economic development’’ to advance
his cause, whether' it was banklng reform or
utllrty regulatron :

‘And so, we found |t to be an |dea| time to
make some substantial changes. In the past |
had about a.$23 million budget for ecoromic
development Today, as a result of the legis-
lative session that ended in April, weihave a
$121 million state commitment to economic

" development in indiana. That remarkable

change resulted from fear and genuine con-
cern about the changes in the structura| base
of our economy

Whlie mechanisms or approaches may dif-
fer, most Midwestern states are trying to cre-
ate an atmosphere in which the best that the
human mind can offer can be brought into the
entrepreneurial world. We are aware of how
important bright minds and bright ideas are
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to the success of our society. So we're trying -

to cuitivate an atmosphere that attracts. this
talent to our communities. One big reason the

East and West Coasts are on the ieading edge

of technologies is that they offer environments
that appeal to people with such expertise and
abllities.

After looking at our situation in the Middle
West, we decided that four essential ingredi-
ents are necessary to encourage cooperative
R & D in our region. They. include: (1) a new
emphasvs on venture capital, (2) -access on
the part of emerging and small busanesses to
the expertlse that exists on college campus-
es; (3) the creation of joint ventures between
the academic world and the private sector;
and. (4) state tax ihcentives to encourage
these activities. SR .

As for venture capital, Indiana had vrrtually
no organized, formal venture capital ‘activity.
To be-sure, there always have been individuai
investors, but we had no venture capital

'organrzatlon such as you find in certain parts

of the country. For example there were no
active SBIC's headquartered in"the State of
Indiana two years ago.

. 8o, to get that kind of alternatlve mvest—
ment going, we created- a profit-making cor-
poration at the State level, through the legis-
lature, called the Corporation for Innovation
Development. And through a 30 percent tax
credit, we encouraged the investment by Indi-
ana private_citizens and corporations in the
common stock of that venture. We have now
raised nearly $10 million of equity for the
Corporatlon for Innovatlon Development

We also have the ability to invest in SBIC’
And when we do, the tax credit automatically

" becomes available to. the equity participants

in the SBIC’s. The result is that we now have
two active SBIC's, and | believe four others
have applications pending. The: two SBIC's
have already started to-make investments, in
Indiana ventures that employ people and
enlarge the tax base i m the state

- The venture capltal corporatlon is a proflt—

making venture.  Its- only. relatronshlp o gov-
ernment is in the tax credit, and: certain exemp-

- tions lt receives from state tax liability. Also,

three of the sever-member board are appoint-
ed by me; the other four. members are elected

. by the shareholders. The Corporation is staffed

by individuals who have experience and back-
ground-in the venture capital business. They

“are rewarded with rather handsome salaries

compared with what State government pays,
and a bonus program similar to those in other
venture capital concerns. So, what we start-
ed is the beginning of a network of venture
capltal activity. That addresses the first of our
concerns. -

The second concern was access to exper-
tise. A lot of people who start a new business
venture do not realize that there are many
things that have to be done before you go to a
venture capital company for funding. They
need advice on how to prepare financial esti-
mates and business plans, and present proof
of the technology. A variety of things have to
take place before venture capltal becomes
available.

" To help new ventures with these preliminaries
we created anothet public-private partnership.
‘The purpose of the Institute for New Business
Ventures is to provide access for individuals
who want to start a new business, test-a new
technology, or a new idea. One of the backup
mechanisms for the Institute is a new exten-
sion program established by. Purdue University.

| mention it as an extension system because it
functions very similarly to the Agricultural
Extension system that has been part of the
land’ grant college system for over a hundred
years. In this case, it is an extension system
from the engineering school. The idea is to
make available the expertise that is available
on the campus of Purdue University.

The issue of foint. ventures between the aca—
demrc and the business worlds was addressed
by yet another public-private partnership.. In
the Corporation for Science and Technology,
board members. represent the academic com-
munity, the business community, and the public
sector. Its major functions are to develop
policies for recommendation to the boards of
trustees of the public institutions, and to' con-

vinge the legislature and the trustees of the .



merits ‘ot all the’ relahonshnps we have de—
scnbed :

We are maklng it very clear that there is a
public policy concern in Indiana about encour-
aging academic-business relationships, and
that there are ways to structure business con-
sortia that contribute to a research efiort while
preserving the academic rights of institutions.
Among the people who participate in the Cor-
poration for. Science and Technology are eight
chief executive officers of the major compa-
nies in Indiana that do research, and the :presi-
dents of the eight major universities and col-
leges. They are the people who have to get
their beards of trustees 1o agree to policy
matters. The organization also supports exist-
ing research projects, and provides forums
for interchanges of ideas and activities. The

goal is to group together compan:es with ssmllar '

concerns.

~ Five major steel companies operate in Indi-
ana. We are now the largest steel-producing
state in the United States. That certainly gives
us incentive to take an interest in advanced
materials research. There is also a large die-
sel engine industry in Indiana. So research
and development of engines would be anoth-
er important area for consideration.

' ‘We asked the legislature to make a State
commitment to research and development
activity for the first time in the history of our
State, as is happening in other Midwestern
States. We said that $150 million over the
next eight years should be allocated from
State resources for direct aid to R& D activi-
ties in the state of Indiana. The money is allo-
cated to the Corporation for Science and Tech-
nology which decides how it is to be spent.
And it can be spent on any one eight catego-
ries of relationships between business and
institutions as previously described. '

We already have a consortium in action at
Purdue University. Five major U.S. companies
have joined in a program involving the com-
puter and the advanced manufacturing plant
of the future. In this manner, the State is con-
tributing to the research effort on that particular
campus. Researchers and institutional struc-
tures tend to follow money. We think that if
. we take the lead at the State level, we can

éh'c'owa'g'é additional 'Iinka.ges be’;Ween'. the
private sector and the academic world. That

“is-the goal of the Corporation for Science and

Technology. The $150 million commitment is
no longer a.pipe dream because the first
installment of $20 ‘miilion was approved by
the last session of the legislature. We are now
in a position to put the program Into actlon.

The fourth part of our program is a series of
tax incentives. There are tax incentives to
encourage investment in venture capital, and
tax incentives to encourage R & D activities in
Indlana. We are one of, | think, four States
that now have a parallel tax credit for R& D,
similar to the 25 percent Federal tax credit.

QOurs is a 5 percent tax credit against State .

tax liability, based on the incremental expen-
ditures for research activity.

These four appro'aches are designed to foster

_the relationships we've been talking about

here, and to send a clear message to the
business and academic communities that we
want to create an atmosphere that encour-
ages a mutually beneficial relationship. There
are very good reasons for the approach we
chose. Cne, we found that public-private
partnership corporations are the best way to
develop a consensus among the leadership in
the state. About three years ago, | went to
see J. irwin Miller, the board chairman of the
Cummins Engine Company In Indiana, who
said, if you got the key people in Indiana in the
same room more often, exciting things would
happen. The fact is_that the traditional busi-
ness organizations have not been accomp-
lishing that job. But the public-private
partnership corporation with its specific agen-
da, bolstered by available funds and expert
staff, have prowded a forum for consensus
building. :

The second reason is that we live in the
world of politics. As a politician, 1 would like
very much to see the results of all these efforts
occur in September and Octotier of the even
numbered years, so that | could go to the
electorate and say, look at what we accom-
plished here. But these investmenis in human
capital are not likely to produce results just in
time for the elections. A major concern was
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what's going to happen if people are elected
who have different points of view. And so,
we've created institutional structures. They're
put in place in such a way that they will be

very difficult to destroy. Similar statutes and-

similar approaches exist in-most of the Mid-
western States. '

in short, the two things that | believe we
have achieved are consensus and continuity,
both extremely important in making coopera-
tive R & D ventures work. - a '




: Cooperative Industry Efforts

Erich Bloch
.Vice President, IBM

| will skim the surface of cooperative indus-

try efforts in general and.focus in depth on the
Semiconductor Research Cooperative, which
can serve as a model for smlar efforts in
different industries.

Let me review what fed up to the formatson
of the Semiconductor Research Cooperative,
or SRC. In 1980, the association that repre-
sents the semiconductor industry, the SIA,
focused on self-help action by the industry

vis-a-vis increasing competition from abroad,
especially from Japan. The semiconductor’

industry recognized the problem early and
unlike many other industries, took serious
action in its own behali. It recognized that

research has been and will continue to be the .

base of this industry. The battle in the mar-
ketplace is often won or lost in the laboratory.

Research is a key, not only to innovation,
but also to productivity. Many of the produc-
tivity improvements of both the computer and
semiconductor industries can be traced. not

necessarily to economies of scale, or better.

tools, but to innovative programs, ideas, and
concepts. A key strategy, therefore, is to out-
innovate your competitor. While the U.S. has
5|gn|f|cant strengths in the area of R&D, it
does not have a monopoly. As for the mix
within R & D, it is mostly development and not
much research. We need to turn this around
and focus more on research; in addition to
development. '

“Another realization was that the compiexi-
ty of the technology is increasing: therefore
requires a higher investment; lead times are
increasing, equipment is getting more com-
plex; and there's a shortage of skilled research-
ers and technicians. It was also clear that: our

universities represented an underutlllzed

capablhty

The SRC is a reality today. It has increased
its membership to over 20 companies. It has
funded about 50. projects so far in various
universities, sorme large, some small, and we're
looking at future activity beyond what we ini-
tially anticipated. :

Let me discuss some of the reasons for the
SRC. Attached is-a chart of worldwide semi-
conductor sales covering the largest merchant
companies. There are five companies that
are Japanese among the eleven top compa-
nies. If one had looked at this chart 5 or 10
years ago, one would have seen a heavier
preponderance of U.S. companies. And the
danger is, looking at this chart five years from
now, if we don't do anything about it, the
number of U.S, compames mlght have declined
again.

If one considers how much s spent on R&D,
U.S. companies spent around ten percent of
their sales on R&D, Japan's spending rang-
es between thirteen and fifieen percent. if
one considers the total R&D expenditure  of
companies such as NEC, Fujitsu, or Hitachi,
one sees an entirely different picture: Their
total R& D effort is five or six percent of sales.

But their spending in this one important area,

called “semlconductors is quite different.

There have been cooperative efforts in
Europe, in Japan, in the United States in the
past. T'll spend very little time on. Europe, but
we should not underestimate some of the new
efforts that are going on. The ESPRIT pro-
gram- (European Strategic Program for Re-
search and Information Technology,) is aimed
at semiconductors, telecommunications, and
computers., There is a plan ‘to spend a billion
dollars on R & D over the next five years.

‘By far the most imporiant cooperative effort
is in Japan. Rather than refiecting on the past
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VLSI effort, let me refiect: on the-future. The
following research efforts are underway: an
opto-electronics program, which is important
for telecommunications and computers.

There’s a high-speed scientific computing
effort to produce a high-performance com-

puter, with five companies participating but
no academic involvement. The program that
has probably gotten the most publicity is the
fifth-generation computer program -that is pri-
marily funded by MIT! and staffed by academics
with cooperation from mdustry :

| don't know what the upshot of these pro-
grams will be. But | would warn that we should
not underestimate their effectiveness.. At the
very least they will have done two thtngs trained
a large. number of people and .on a grander
scale than in the past;. involved Japanese uni-
versities in a research effort in a challengrng
technology .

 Let's turn to the SRC; and talk & little bit
about its geals, objeotlves, and accompllsh—
ments. . ;-

The goals are simple: to plan and to_' pro-
mote, conduct and sponsor research to
improve the understanding of semiconductor
materials, devices, and phenomena and devel-
op new design. and manufacturing technolo-
gies. We're thersfore not only focusing on
science research, but alsc on engineering
areas. We also want to increase the number
of highly trained microelectronic scientists and
engineers available to the industry in the long
haul, and make research results available to
the semtconductor mdustry on a timely basrs

The objectlves are: to get a clearer view of
the limits, the directions, the opportunities
and problems in semiconductor. technology;
to decrease fragmentation and control the
redundancy in U.S. semiconductor research.

As Bill Norris, mentioned, the latter.is a seri- .
ous problem. A critical mass of research is -

needed in areas that many companies cannot
afford by themselves. We also seek to enharice
the image of the industry in order to attract
talent at the university level, enhance univer-
sity-industry cooperation.

" The program operates on a contract basis.

‘These are not gifts or donations to universi-

ties. We're doing the research in the universi-
ties, using university faculties, graduate stu-

‘dents, and- undergraduates, We're, not investing

in bulldings. We’re investing in knowledge.
Through contracts, we want to build up cen-
ters of competence that can evolve and under-
take broad areas of mvestrgatlons

We alsg are iookrng forward to super cen-
ters that link a few uUniversities. Just as. coop-
eration in industry is important, cooperation-
between universities is also important because:
a single university may not have the where-
withal to’ perform a complex, long and diffi-
cult task. It is the sharing of knowledge and
equipment that is important. The areas we
are looking at are silicon materials, micro-
science, device fabrication, design of auto-
mation’ system components reilablhty and
quahty '

- Qur educataonal objectwe s to -attract stu-
dents to graduate schools by funding some’
programs and providing the: funding for uni-
versities to attract competent instructors and
professors. We established two centers, a.
computer-aided design center at Carnegie-
Mellon and Berkeley togsether and a micro-
structures center at Cornell. We are negotiating
with MIT on a materials .contract; North Caroli-
na's MCNC on manufacturing research, and
with RPl on beam technology.

In addition, we have negotiated, or given
out 38 other contracts of a smalier nature to
various universities. One of our principles is
that we will involve not just first-tier universi-
ties, but aiso second-and third-tier universi-
ties. It will be important for us in the future to
have more schools like MIT, CMU, RPI or
Berkeley. The United States should not have
to depend on a hali a dozen that are in the
forefront of technology. :

In 1982, we rarsed about $5- 6 million of
funds. In 1983, we will be running close to~
$11 million. We want to get to $15-$20 mil-
lion in 1984 and 1985. Remember that 1982
and 1983 were probably the worst years for
launching a program of this sort. However,



the fact that we survived those years gwes me
great hope for the future, . '

| should say something about our member-
ship. We have 20 members today, compris-
ing large. and -small companies; merchant semi-
conductor makers and captive producers. We
have a very innovative relationship with SEMI.
SEMI is an association of semiconductor
equipment manufac_tures r_nost!y small com-
panies, with sales of $10 million, or $20 mil-
lion, that cannot participate in a program by
themiselves. But.they can get the information
through their. association.

Now to focus on the future. We are look-
ing, at Government participation through DOD.
We also are looking ‘at a leapfrog project in
memory, hot leapfrogging Japan, but leap-
frogging the-technology to develop perhaps a
four or ten megabit chip.

These are some of the approaches. We're
depending very heavily on industry. But some
other things could hélp us. For instance, R&D
tax credits. They have helped to launch the
SRC program. Unfortunately, the R&D tax

~credit expires in 1985, | think an extension of
“the R&D tax credit is extremely Important.

However, the R& D tax credit is incremental.
It depends on past expenditures and looks at
the increment over the last three vears. “Where
universities conduct research funded by indus-
try, it would help both the university and indus-
try, and the Government if the R& D tax credit
were allowable on an absolute basis, instead
of an mcremental one.

Let me summarize. Cooperative research
is an idea whose time has come. Five years
ago, one could not have launched such a
program in the semiconductor industry. We
must go further, We need university-industry-
governmeht cooperation, not confrontation.
Having this meetmg today is a sign that we
afe starting on a promising path. Let us keep
in mind that we want to use our technological
base more productively. For the semiconductor
industry the strategy is simple: to cut-innovate
our competitors, and to make sure that there’s
rapid translation from research into quahty
products
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| Discussi_on -

JOHNSON | can sense that there are many
seconds in the audience to your motion on
research credits. The: floor is now open for
your questions, or comments

FROM THE FLOOR For. Mr. Bioch Would
SRC welcome contributions from companies
that are not now involved in electronics work?

BLOCH: One of the prerequisites of member-
ship is that you have to manufacture semi-
conductor. devices or materials_in the United
States, either for your own use, as with IBM
and .GDC, or for merchant sale, as wath intel,.
AMD, and others. This is one of the provr-
sions. We made an exception for SEMI, the
association of small or medium firms that
manufacture equipment. But.that is a related
activity. We do want to stay pretty close to
that kind .of relatronshrp ' S

FROM THE FLOOR:'I think Mr. Bloch touched
a critical point that should be very broadly
supported. The present treatment of the R&D
tax credit is rather ineffective in its present
form. And | also call to your attention the fact
that defense contractors have only a partial
recovery: Part of their R& D is not recovered.

. Béth in the area of recovery and in the gener-

al tax law, we’ve got a long way to go.

FROM THE FLOOR: One of the proposals in
the Commerce Department’'s material is that
a university might serve as a general partner
for a R & D partnership. Can either you or Dr.
Low comment on the attitude of your organi-
zations toward such initiatives?

JOHNSON: It is a relatively new idea. At MIT
we're looking at it with a great deal of inter-
est, and we're open to offers.

LOW: | think it offers a very interesting new
arrangement. .

MUTZ: May | comment on that? At MIT, are
you willing to let the underwriter of such a
venture use MIT as the sales tool for the
securities?

JOHNSON: That's a delicate point. It's not so
rmuch. the reluctance of an institution like ours
to be entrepreneurial or suppertive of profit-
making. But it is, rather, that our franchise is
from a Commonwealth that stipulates we are
not to compete with private industry. We are
very conscious of that problem. | don't think
it's insoluable, but there would be a lot of
opposition among our ‘corporate supporters
if a profit-making organization were to use a
State or.a private educational rnstltutlon as a
sales device. -

MUTZ: We're thrashrng this issus out because

we have had a couple of R& D promoters
propose to.make an institution the general
partner. So far, none of the boards of trustees
of our major research universities has been
willing to go outright commercial. They are.
wiliing to perform research under contract
from a- partnership. There can be special
arrangements so that patents can be jointly
owned by the partnership and the university
research foundation. This is being done. But
it would be difficult for the university to be the
general partner. It's not going to happen very
soon. '

MERRIFIELD: John, you might want to check
with Arizona State. The State legislature there
has given them special dispensation to do
that sort of thing. Basically you set up a sepa-
rate legal entity that reverts to.the university
as a non-profit organization once it goes com-
mercial, and then revenues flow back tc the
university. So that could be a powerful tool
for private sector funding of university opera-
tions, salaries, better facilities, equipment,
and so forth. | think there's a mechanism for
doing this, but you might also want to check
with Columbia and several other schools.

FROM THE FLOOR: | haven't heard a single
mention of the role of the National Labora-
tories. Mere you have a huge technological
resource and a huge investment. To be more
specific, I'd like to ask Dr. Bloch whether this
SRC would run programs at the National Labs?




BLOCH: The SRC has had discussions with .

national laboratories, especially with Los' Ala-
mos. The labs offer excellent skills as well: as
other resources. We have talked to them. But
keep in mind that a prime objective of the

SRC is to focus on universities because we
want to attract talent. That would get: lost if

one focuses entirely on natlonal laboratories.
But I think there is an in between situation
that needs active exploring. You are abso-
lutely right to mention it.. - - ,

MERRIFIELD: Of course, the national labo-
ratories are an-important national resource.

We would like to propose legislation that will
-allow them to ‘set up limited parinerships as

well as general partnerships. All the labs are
interested: Sandia, Los Alamos, Livermors,

“Qak Ridge, etc. I'm not sure just yet what Kind

of legislation would be required. In addition,

_ the labs can operate as a contractual source

of enormously capable skills. 1 we could get
the national laboratories to collaborate with
the industrial sector, it would enhance: the
resources. of the labs as well as benefit indus-
trial R&D. C B Lo ‘
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Luncheon ‘AddreSS R

, Edwm L. Harper _
Ass:stant to the President
for Policy Development

1 am delighted to be here. Even though
giving a talk after lunch violates one of the
fundamental rules of wise decision making in
Washington: Never give a talk during the day.
Always be an after dinner speaker because,

by then, nobody will be sober enough 1o

remember what you say. Facing a sober audi-
ence is always a sobering experience in itself.

My Adam Smith tle was mentioned in the
introduction. H's like my Union League tig in
Phifadelphia. The Union League tie is all Repub-
lican elephants. | always try and remember to
wear it when the Republican leadership comes
to the White House for the weekly meeting,

and | try to remember not to wear it whén the.

bipartisan leadership comes to the White
House. My nightmare is that some morning
I'm going to watk into the Cabinet room and
be there with the wrong uniform on.

A friend of mine, Jim Miller, former colleague
and Chairman of the Federal Trade Commis-
sion, always wears Adam Smith ties, regard-
less of the occasion. It led to an interesting
breakfast colloguy at his home the other day.
His five year old asked the six year old if he
knew who Adam Smith is? And the six year
old volunteered that Adam Smith was a tie-
maker. The five year old sald, no, that's wrong,
he was an economist. He was that famous
economist who found that fundamental eco-
nomic truth that free men don't eat lunch.
That's a true story.

s a pleasure to be with you. And, we're
here about an important and timely topic.
Only yesterday, the Wall Street Journal devoted
a full column. to the new Microelectronics and
Computer Technology Corporation. They are
going to spend as much as $100 million a
year on research and development. And |
know from personal exposure that cities across

the country were vying to have MCC locate in
their backyard. Because-not oniy will they
make that expenditure on R& D.and employ
some 400 engineers and COmputer smenhsts'
but ‘across the country there's a recognition
that R&D is a very important element of our
future. '

In contemplating the future of American
R&D in an increasingly competitive world,
the ancient Chinese curse comes to mind:
May you live in interesting times. And indeed,
we live in interesting times. In just the last 30
years, something like 90% of all scientific
knowledge has been generated. Furthermore,
this pool of knowledge will probably double in
the next 10 to 15 years. And if we can predict:
anything with certainty, it is that the pace of
change will accelerate and ‘be even more diz-
zying in the future than it is now.

Yet, 1 don’t think we need to regard this
prospect as a curse against which we -have no
talisman to protect us. Rather, maintaining
America’s technological edge in an increas-
ingly competitive world is a challenge to be
faced and-met, and | think, one we can meet
successfully

Our future as a commercial power depends
on improving the guality of our R& D. But we
need to meet this challenge in the right way.
At the present time, there's a lot of ink being
spilled and a lot of hot air being expended
over what | regard as an inappropriate response
to this challenge. And that's the notion of a
national industriai policy. Maybe I've overstated
it. Since there's no agreement on what any-
body means by an industrial policy, dlfferent
advocates have d|fferent schemes

But. for the purpose of this discussion, I'd
iike just to deal with those who think that the




Government can ericourage new- technologies
by investing .in the winners. The idea has some
superficial appeal: Let the Government:direct
resources to thoge: industries that are most
likely to be successful in the future. The diffi-
culty is-that we don’t know which firms and
which industries are going to be really suc-
cessful. : e

It's only by see:ng where investors and work-
ers devote .their resources and which prod-
ucts consumers are wllling to buy that we
know who the winners are and who the losers
are. And by that time, I'm not sure we need
Government aid. The role for Government
would make sense only if Government were
better at foreseeing the future than our invest-
ors, workers, and the marketplace. -Is. that
likely? ‘Well, not when Government. decision
makers are risking 'other people's money.

We can point 10 'some classic instances, in
fact,. where governments have ‘made bad
investment decisions. The British ‘and French
governments sank billions into the Concorde,
the supersonic money loser. Japanese industri-
al policies, which are often held up to us:as
models, once fried to persuade Honda not to
manufacture automobiles because of the belief
that. Honda would not be competmve enough.
Of course, Honda today enjoys sticcess, pre-
cisely because it ignored the polrcy makers’
advice.

To take an example closer to home, what
Government official would have had the cour-
age to lend money to Steve Jobs? Can you
imagine as a Government official wanting to
keep your job, an individual coming in ‘and
saying, I'm going to put a personal computer
in everybody's home? Well, today, that sounds
reasonable. But how would it have sounded
only. five to ten years ago‘? Steve Jobs started

with ‘an empty garage and an idea, and built

the Apple Computer Company; and started a
whole new industry which employs tens of
thousands of workers and whose: annual sales
are in the: billions of doliars. Those who advo-
cate a national industrial policy point toithe
home computer industry as a winner. But how
. many would have predicted it as a winner

before it even existed. It’s. easy to plck a
winner once you know who's won. '

o m not sure-that the Government can sec-
ond guess the marketplace And maybe our
friend, Adam Smith, still is valid on this point,
despite those who insist that he is a little bit
passe. For the record, Adam. Smith uttered a
good. rejoinder to the argument for an indus-
trial policy about 200 years ago. He said in
The Wealth of the Nations, “The statesman
who would attempt to direct private people in
what manner they ought employ their capi-
tais would not only lead himself ‘with a most
unnecessary attention, but assume an-authority
which couid be safely trusted, not only to no

_ single person, but to no counse! or senate,

whatsoever. And which would nowhere be so
dangerous as in the hands of a man who had
folly and presumption enough to fancy him fit
to exercrse " :

Well, if not an’ mdustrrai policy, what then'?
Even Adam Smith did not totally exclude Gov-
ernment from the economic life of a nation.
But | suggest that the role of Government
should be vastly different from that- recom-
mended by those of the state. planner mentalrty
who urge us on to some concept of a thorough-
going nahonal industrial pol:cy '

The: Reagan -Administration sees the Gov-
ernment's role primarily in terms of giving
American creative genius the widest possible
scope. No government gan match the re-
sourcefulness and ingenuity of the marketplace.
Rather than try, it should devote its efforts to
enabling the marketplace to work. The mar-
ket works best in an environmerit where mone-
tary growth is stable, where there are incen-
tives to save and to invest, where the size and
cost of government is_limitéd, and where gov-
e_rnment regulations are reasonable and no
more numerous than are necessary. '

That is the very economic platform on which

Ronald Reagan campaigned for President.
As a candidate, he pledged to bring down
inflation, to lower taxes, to get Federal spending
under control, to cut back Government red
tape. Well, let's consider the record in achieving
these goals, and thus, thelr |mpI|cat|ons for
research and developiment. -
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Inflation has been brought down from dou-
ble digits to 3.9 percent last year, and aimost
zero for the past six months (Econornic Heport
of the President, February 1983, p, 225).
fact, contrary to advanced press speculatlen
this morning, the Producer Price Index went
down again this month. By July 1983, personal
income tax rates will have been cut by 25
percent with mdexmg 10 take effect i in 1985.

Even with needed defense expenditures,
the growth in the rate of Federal spending will
fall from 17.4 percent-in FY 80 to 5.4 percent
in FY 84. New. Federal. regulations have been
cut by a third, saving American businesses
$9-11 billion in investment -costs and $6 bil-
licn a year in &nnual recurring costs. -

Furthermore, we're ahead of our three-year
goal in reducing Federal paperwork by 25
percent. The implications for research and
development, indeed for the economy as a
whole, are, | think obvious. And, once again,
we have a climate in this country that favors
capital formation, favors risk. taklng, and. the
creation of new enterptises..

With inflation and tax rates'down,'b_recket
creep is no longer ravaging the pay checks
and' savings accounts of the American people.
Gold, antiques and tax shelters are iess attrac-
tive than they were at the end of the.last
decade. There's a. real incentive to invest.in
e'xctting new business ventures.. At the same
time, fewer and more sensible Government
regulatrons favor mnovatron mstead of sti-
fling it. - :

In the late 1970’s, "there was a genuine fear

that rigid, regulatory ‘constraints would make. -

technological breakthroughs unwelcome. The
fear was that to bring one's operations into
conformity with Federal rules wolld be expen-
sive and time-consuming., Havrng done so
once, how many factory owners would risk

. having to do the same thang again by utmzmg

a new process?

In addition, the Beagan Adr_ninistration has
undertaken policies speciically designed to
encourage- research and development. To spur
the private sector to greater efforts on. behalf
of R& D, we have done the.following: In the

Economic Recovery Tax Act, we supported a
provision of the 25 percent tax credit. for
increases in R& D non-capital spénding; an
increased deduction for donations of scientific
research equipment to colleges and universi-
ties; and a reduced -cost recovery period for
R&D capital expenditures to three years, from
a previous average of 12 years,

. The Department of Commerce has institut-
ed a program to promote Research and Devel-
opment Limited Partherships. Wide use of
this mechanism is being encouraged to assist
firms and other private sector organizations
to raise money for R& D and the subsequent
comrnercialization of new products and new
processes

We've also made some progress on the
patent front. The President has directed Fed-
eral agencies to allow nearly all Federal R& D

.contractors to own federally-funded inven-

tions: -Previously, only small business and non-
profit organizations could keep patents on
federally-funded inventions.. This should greatly
increase and accelerate the introduction and
commercialization of new products and pro-
cesses because firms will be able to reap the
reward from their creative efforts.

We're working to clarify Federal antitrust
policy on joint and. cooperative R& D. We're
encouraging closer cooperation among indus-
try, academia, and Federal research centers,
when research is basic and long range. We're
also considering antitrust reform legislation
to tacuhtate such arrangements. | know that
Bill Baxter wil discuss this |n greater length
this afternoon :

~ Where res’earch and development is need-
ed for the good of our society, and where the
social returns exceed the private returns, then
Government has a role. Thus, the Reagan
Administration has proposed substantial
increases in the FY 84 R& D budget. - '

- The President requested a 17 percent
increase over 1983 in-the R&D funding lev-
els. The proposed FY 84 budget includes $47
billion for this purpose. We've proposed a .10
percent increase In the funding of basic
research, to a level of $6.8 billion in 1984, For



agencies supporting the physical sciences,
~ engineering, math, and computer sciences,
we're proposing a 15 percent increase. We're
proposing a 29 percent increase in defense
R&D. This request includes $900 million:for
~ basic research in such areas as microelec-

tronics, materials research and computer :

languages.

We're reducing Federal involvement, on the
other hand, In‘near term development,:dem-
onstration and commercialization projects: for
civilian technologies. This type of work can
more appropriately be done by the private
sector, and the economic benefits .are cap-

turable by the private sector economic enti- -

ties whroh are going to commercialize those
products.”

We do live in Interesting times indeed. We
should view our present situation as a chal-
lenge to be met and mastered rather than a
curse. | don't think we need to have patience

'tor “doomsayers’’ who claim that our best

days are behind us. Despite the problems
that we face, | see cause for tremendous
optimism. Let’s add up the pluses. Energy
prices have fallen and have stabilized. And |
think they're probably going to remain that
way for the immediate future. In the last decade,
we dbsorbed the last of the post-war baby
boom info the job market. These individuals
are now approaching the peak of their pro-
ductive years. We have an Administration
committed to economic policies that reward
savings and investment, and are designed to
foster economic growth '

Add to these factors the tremendous advan-'

tages that this country“enjoys in terms of
resources, infrastructure, and an educated
and dynamic population. And you have the
ingredients for genuine, long-term economic
growth. With the help of peopie like you in this
room, research and development will lead the
way. ' '

Discussion

FROM THE FLOOR: Do you see an increas-
ingly receptive mood in the Congress to go
along with these legislative proposals?

HARPER: | do. A lot of these issues are going
10 be fought issue by issue. The antitrust issue is
one where I'm a little bit concerned because |
saw a poll last fall that indicated about &0
percent of the businessmen In America rec-
ognized the need for the changes in the anti-

trust laws. About 50 percent of the population in
general recognized a need, and about 30
percent of the Members of Congress recog-
nized a need for change.

On the other hand, yesterday | met with Ed
Zschau and members of his technological task
force from the House Republican side. They
are looking to enlist about 100 members in
their technology task force, and I'm sure the
antitrust issue will have a high priority.

53




- PANEL2

._.mx _uo__o< and ﬁjm_
'Advantages of R&D
r__\::mn_ _um_;:mqm:__um

54.



Introd uction |

~ John E: Chapoton
Assistant Secretary for Tax Policy
- U.S. Department of the Treasury

| think Ed Harper laid the groundwork pret-
ty well for my thinking in this area, and that is
the .basic ‘question of Government venturing
into the private capital area In general. The
1981 Economic Recovery Tax Act of course
gave significant benefits for cost recovery in
the tax area. Basically, we're now looking. at
near the equivalent of expensing for capital
costs across the board. When | say expens-
ing, | mean allowing businesses to write_ off

the present value of the capital outlay for -

equipment in this country. (The present value of
the accelerated cost recovery deduction and
the investment tax credit is basically the present
value equivalent of the expensing.)

When you turn to the research and experi-
mentation area, investment in R& D has essen-

tially a zero effective tax rate before considering .

the R& D credit. We basically have a zero
effective tax rate on the labor, materlals :and
capital outlays for R & D. Then, when you add
the R & D credit, we see a benefit of as much
as 12.5 percent of the increase in- qualified
R & D expenses.

As you know, in the 1981 Act, the ACRS
reduced the recovery life of short term prop-
erty such that, in some cases, the property
fared no better than it had under pre-existing
law, and modified by TEFRA, it was in some
cases even a step backwards. But if you take
seven-year class property that was entitled
to a 10 percent investment tax credit (and
200 percent declining balance depreciation)
down to a three-year life (and basically 150
percent declining balance depreciation), with
TEFRA, half the basis for which you can recover
your investment is reduced by 50 percent of
the credit. If it's a 10 percent credit, the basis
is reduced by half of that amount, so the
overall benefit from ACRS has been diminished,

“We have to recognize that ptior to 1981,
longer lived property had been dealt with
unfairly,” particularly when you had very. high
inflation. ‘That is, the capital cost recovery
was not keeping up. with inflation and it was
decided that we should. give greater benefit to

longer lived property. That was a conscious -

decision at that time by the Congress, and by
the business community, in which we ac-
quiesced,

| would also add that if you would take the
shorter lived property, and there is rapid turn-
over, then, from a tax standpoint, you're still
better off even after TEFRA and ERTA.

You're better off than pre-1981, because
the turnover, the recapture rules have been
changed. Add to that, the R& D credit, and
there’s a significant improvement. '

As you know, the IRS published regulations
on the R & D tax credit which were adopted in
the 1981 Act. Those regulations have been
unpopular, particularly in the restrictive
approach they're taking to software. | can tell
you that the regulations will be altered with
respect to software, but | cannot tell you exactly
how far the relaxation will go or what form it
will take. We are having a great deal of diffi-
culty in drawing the line in software in particular,
and in defining R & D in general.

A lot of people pointed this out in 1981,
and when you start talking about a tax credit
equal to 25 percent of incremental costs, draw-
ing the fine becomes much more important
than it did under prior law. We've been seek-
ing help but haven’t gotten as much help as |
had hoped we would. If's easy to come in and
say that “the line shouldn’t be drawn there,”
but to say where it should be drawn is not
gasy, and | hope we can talk about that here.
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There also has been concern on two levels .
regarding the lack of specific rules with respect:
. to R&D limited partnerships. One Is the gen-

eral lack of availability of the R& D credit for

most R& D fimited partnership arrangements, a -
factor of the legisiation which will be discussed. -
as the Administration considers whether there . .

should be changes in the R& D tax credit
legislation. But apart from the availability of
the credit, what kind of arrangements qualify
for.the deduction for R & D expenses with

. respect to the investor in a limited partnership?

There is a lot of uncertainty in the existing tax

law rules that are applicable to those types of

arrangements

Basically the problem is that the tax law
clearly requires that the expenses be incurred in

connection with the taxpayer's trade or busi-

" ness. “In connection with” are the magic words

that mean it does not have to be an operational
business, but it has to be a business. The

_taxpayer has to contemplate a business, and
- net a pure passive investment.

When you put that restriction in, it means
that the partnership must contemplate carrying
on a business with respect to the R& D under-
taken, so that the future income will be busi-
ness income. When_ you apply those rules to a
lot of limited partnership arrangements, it's
difficult for them to comply. If is a tech,nical
tax requirement though, and one which is not
limited to the R& D area. The general require-
ment that a trade or business exist before a

certain type of expense can be deducted is
found elsewhere in the tax law.



Research and Development L|m|ted
Partnershlps Their Advantages

Nn:holas G. Moore
_Man_agmg Partner
. Coopers & Lybrand

We are meeting today to examine innova-
tive ways to finance large-scale research and
development for. major U.S. technological
breakthroughs. Research and development
limited partnerships deserve our attention as
an important means for businesses to share the
financial risks of their R & D activities. Through
the use of R& D partnerships, businesses can
attract capital from individuals, venture capi-
tal firms, and other sources. without liability.
for repayment if the project is unsuccessful.
R & D partnerships can help‘s,u_pply the tech-
nological lead time that is so critical for the
U.S. to maintain a competltive edge inter-
nationally. I

Historical Perspective

R & D partnerships have been evolving as a
financial alternative since 1974. The earliest.
partnerships that we formed were to provide
seed money. to startup ventures. These part-
nerships raised the monsy to carry very early
stage companies through often-protracted

: deve!opment periods, before venture capital
could be raised from more tradltlonal sourc-
es. Later, ear_ly stage operating companies
began to consider R&D partnerships as a
means to finance new or second generation
products that faced either a high technical
risk ora long development pericd, or both.

Finally, mature companies are now using’
R & D financing to raise very large amounts of
money. To these companies the R & D part-
nerships offers a. way to shift-the develop-
ment risk to outside investors—to avoid bet-
ting the company ona speculatwe new tech-.
nology. To the private investors, a joint invest-
ment like this with a weli-established company
is less risky than one with an early stagé com-

pany. This is because the investment generally

involves a technology development and a mar-

ket risk, but a greatly reduced management
or manutacturlng risk if an established com-
pany is involved. From the solid network of
reglonal and national investment banking firms
now involved in funding offerings such as these,
it appears that R& D’ partnershlps have gained
acceptance in the lnvestment communlty

: R&D Partnershnps—Alternatwe

Structures

Over ‘time a variety:ot 'R& D pa‘rtners'"hlp
structures -have -evolved. Typically, the invest-
ment-banking type ‘of financings take the form
of “royalty” R& D partnerships or. joint ven-
tures: On the other hand, many venture capi-
tal fmanclnge of startup companies now are
cast in the form of “equity” R& D partnerships.
Occasionally a hybrid type of transaction will
be structured as a royaity partnership with
equity- kickers, perhaps in the form ot warrants.

Several basic concepts are common to all
forms of R&D partnerships. Generally, the
limited :partner investors receive a tax deduc-
tion-for a substantial part of their initial invest-
ments. In addition, if the deal is property struc-
tured, investors will receive favorable capital
gain treatment of their royalty or equity pay-

back. A sponsoring corporation {or corpora- -

tions) performs research on a particular project
on_behalf of the partnership, which owns the
technology being developed The corporation
controls the commercial exploitation of the
product that resuits from the research, and
has an option to buy the technology from the
partnership. if the corporation exercises its

option, its payment to the partnership may .
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take the form of royalties, stock, or.a combi-
nation of royalties and equity (typically war-

rants), dependmg on. the structure of the

particuiar deaf

Advantages

This financing structure is attractive to both
the corporation and the investors. The corpora-
tlon en;oys some of these advantages

« Because the corporatlon is under_no obli-
gation to commermally exploit the tech-
nology—rior to repay the funds advanced
to fund the research—this arrangement vir-

*tually eliminates the company’ 5. risk in
undertakmg a new pro;ect '

» The cost of capital—if the company elects
to purchase and exploit the technology—
must be evaluated, but is generally less than
‘conventional debt or equity alternatives.

« - Existing shareholders suffer little or no

. dilution, and the company is able to retain
- control of the techno[ogy it undertakes to

develop. .

«  Individual investors represent an entrrely
new source of Capttal

s Some structures may permit ‘'off balance
sheet financing”. The company may be able
to finance development -projects with little
or no impact on earnings for fmancral state-
_ment purposes '

. '-The “payback’ of the fmanc:ng is often

timed. and tied to the shipment of products.

This means that the company is not burden-

ed with cash outtays for debt service until
_the product is fuIIy developed and belng

sold.

. .Flexibility on the terms_ of the payback_ca'n'

‘be built in. For example, a company may
purchase the .technology from the: investors

“using royalties over time, a lump sum buyout,

o, rn some cases; by substnutmg equny

. Royalty payments ‘may be deductlble to_

the corporation. -

' To the individual investors,-i?this form of

' investment has a similar array of advantages:

- Because substantially all of the initial invest-

ment is deductible, the risk for a taxpayer

- in the 50% tax bracket is effectwely cut in
* half, :

« Early stage venture capital investments
are made available—high risk, high reward,
ptus tax benefits equal a potentlally very

.high internal rate of return,

s In royalty R & D partnerships, the return to

+ investors is not dependent on bottom line

- profitability; payment beglns as soon as
_ thie product is shipped. :

. Long -term caprtat gam treatment means-
the payback is taxed at a maximum rate
- of 20%. :

 Limited partners may be able to hedge
their risk by investing in funds or pools
that take positions’ in several different.
prOjects

Dlsadvantages

In spite of the numerous advantages of R& D'
financings, they are not right for all compa-
nies. First, the use of the funds raised will be
strictly limited to research and development
activities, except to the extent that the com-
pany generates profit on the contract. Next,
only high margin products are appropriate for
royalty partnerships,since generous royalties
directly reduce profit margins. Dependlng on
the particular structure, the company’s cost
of the capital may be relatively high. Third,
the company must be prepared to give up
potenhat tax less carryforwards and R&D
tax credits, since the investors, ‘rather than
the company, are taking the deductions for
the research expenses. Finaily, the formation
and .structuring .of an R& D partnership can
bear a high fransaction cost;. and may be
dilutive of management’s time. -

Individuals must also exercise caution when
considering an investment in an"R& D part-
nership. These investments have an inherently
vety high risk. Investors must evaluate mar-
ket, management, and competitive risks.very:




closely, bearing in mind that the corporation .

has the right to walk ‘away from the projéct
and not exercise its option, leaving the investor
with a highly illiquid asset. if the general partner
in the R'& D partnership is related to the cor-
poration, for example as an officer, the gen-

eral partner will face many conflicts of inter-

est, not all of which will necessarily be resolved
in favor of the limited partners. In addition, an
R&D partnershlp represents a very illiquid
investment and, in fact, the partnership may
require additional financing in order to com-
plete the prolect :

Unless Congress decides to_'support these

investments in R&D through legislative action, -

investors will always face some uncertainty
as to the expected tax henefits, particularly
with respect to long term capital gain treat-
ment. To the contrary, recent changes in the
tax faw under TEFRA have been designed to
discourage individual investments in R&D. it
is too early to assess the impact of the recent
change to include research and development’
expense deductions as a tax preference item
for the alternative minimum tax, but it is cer-'
tain to reduce the attractiveness of the R& D.
limited' partnership to a great number of
potentlal investors.

Conclusions - :
The application. of the R&D partnership-
concept to joint research by more than one

company is technically sound. In this context,
the -corporate sponsor would simply be an

entity owned by several companies. A trade |
association  or the like- might act as an inde-

pendent general partner for the limited part«
nership. This would “allow private sector invest-
ors to provide the capital to fund very large
scale industry-wide research and development
efforts. This is one important way to help U.S."

industry meet the chalienges to-our technlcal '

leadership.

The notion of cooperation among entities
to develop ideas and products is not really all
that futuristic. Many such. transactions are
now occurring or have already taken place.
For example, my firm is working on a major
financing right now that is a joint effort between

a_small research. intensive California compa-

ny-and a large, stable Midwestern company
that has production and distribution capability
in a vertical market.- A large nationalinvest-
ment banking firm is underwriting the offering

and finds the respective capabllrtres of the

firms to be very attractrve

 Stanford Research’ Instrtute has been usrng
R&D partnershrps to’ commercialize product
ideas resulting from the basic research it
performs for its clients. The purpose of the
partnership is to create new companies. SR
shares in the commercial success of ifs ideas
because it owns a substantial portion of the
corporate ‘general. partner

A number of investment pools, both btmd'
and specified, ‘have been formed to hedge
the investor's risk by investing in several public
companies. These may be opportunistic blind
pools, or formed to invest in Specrtlc technol-
ogies, such as software. In addition, profes-
sionally managed venture capital funds are
being formed to invest in early stage compa-
nies on an equity basis’ usmg the partnershtp
financing technrque '

" The basic R&D partnershrp concept is
already being used in a variety of ways to
utilize private sector dollars to fund some basic
research as well as a. great deal of product
development. In this manner, significant tech-
nolegical advances dre coming about as the
result of the combined efforts of many enti-
ties. The R& D partnership concept can easily
be extended to-bring private investment money
to fund large scale joint research projects by
several companies. This type of risk-sharing
arrangement should be encouraged as an
important defense to our country's techno-
logical leadership position.
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RDLP Arrangement-Making

~ Charles R. Kok'esh-r-
President
Technology Fundmg Inc..

I'm sure that all of you- have heard of the
Three Great Lies. Well, it turns out that there
are three great lies for research and devel-
opment: (1) It wilf work If only we spend
some more money; (2) Your R& D partnership

‘will make money; and (3} “I'm from the Gov-

ernment, and I'm here to help.""

I'd like to point out. that the attraction:of
R&D limited partnerships depends greatly
on your perspective. | notice that we have
Jesse Aweida, Chairman of Storage Technolo-
gy here. STC is one of the largest of the cor-
porations -that have taken advantage of the
R&D partnership funding mechanism. And,
8TC's management has done a superb job of
highlighting the importance of R& D partner-
ships as a funding mechanism. Indeed, you
could call Jesse a pioneer—you can tell a
pioneer by the arrows |n his back.

It is one thlng when a large company Iooks
to tax-oriented. investors or the kinds of invest-
ment banking firms that are used to raise
sizeable partnerships. It is very differeni
from the perspectlve of William Norris regarding
the MCC or of Dr. Bloch regarding the Semi-
conductor Research Corporatlon ‘where
consortium members provude the funds

Then there is the perspectlve of the
academia-business consortium, where aca-
demic institutions are looking to corporations
for . funding; the potential for payback to the
investors is much more tenuous. In addition,
John Mutz of Indiana addressed the govern-
ment-business perspective with its.unique
problems and benefits. - ‘ :

Not to be overlooked are the arrangements
between business and private profit or non-
profit research institutions such as the Stan-
ford Research [Institute and Battelle. SRiI, in
conjunction with Sutro & Co., has developed

a funding p.rd'gram that is expected to raise
millions of doliars over several years for wor-
thy research projects.

But the perspective | would like to bring
today is that of the venture capital communi-
ty. Those of you who have any, perspective on
the venture community will appreciate that
up until about a year or so ago, R& D part-
nerships were viewed as nothing more than
tax shelter promoters and syndicators doing
a further job of explaiting the public.

~ Well, that is until certain members of the
venture capital community developed R&D

- partnerships. Several landmark events

occurred in recent years.. Hambrecht and Quist
helped form Bay Partners Il, a venture capital
fund that invests in start-ups via the “‘equity
partnership” approach.. Last year, John Mum-
ford. of Crosspoint, raised a new $20 million
fund for equity partnerships from individuat
investors and financial institutions that sup-
port the high technology industry. And Wally
Davis left Mayfield Fund, where he was one of
the founders, to start Alpha Fund that will
also use the eqwty R & D partnership. approach
to fund start -ups and early stage deals

Last year, Technology Fund:ng Inc. accom-
plished a first. We launched the first publicly
registered venture capital fund, the Software
Fund, for individual tax-oriented investors.
Another venture of ours also deserves to be
called a landmark. We are in the process of
raising a $50 million R& D partnership for
tax-exempt investors. Most of the money—=80
percent—will be invested in the research and
development projects of established com-
panies.

- 8o, as you can see there are.many different
perspectives. From our poeint of view, there
are five items fo consider. We've all paid lip .




service to the notion that it is a good Idea-to
have more research, more cooperation and
less duplication, and at least a neutral tax
policy. ‘But who Is going to pay for. it? Bruce
Merrifieid was the only speaker who made
any real reference to this very real issue.

We need to look to mdrvrduals corpora-
tions, and tax exempt investors, and we must
provide incentives for each of them. Tax ben-
efits should not be the only incentive. Invest-

ing motivated solely by the tax code is srmplyr

another good way to lose. money. Investors
should do it for the expectation of a reason-

able risk-welighted return, and that return ls'

very difficuit to come by.

What is a reasonable return? 1 think it proba—
bly is in the region of 40% to 60%, com-
pounded, after tax, even allowing for the tax
benefits. As Nick Moore pointed out, some:-
times R&D partnershlp arrangements end
up costing the .company much mofe than they
anticipated; sometimes that ‘‘cost” is the
transaction cost in terms of management time
and attention. Then, there are’ questions about
the financlal terms on these deals. How and
by whorn will the funds be raised? And finally,
what are the real Government barrrers'? R

Let me summanze these points- from a
perspective that | dor't think has been offered.
Limited partnerships are supposed to offer
the investor significant tax advantages. Today,
that only may be true. If they are not properly
structured, and it is a potential morass, there
wll be no tax benefits. There should at least
be. the potential for a high return, and 1 believe,
as-| will show you In a second, that some of

~ these deals do not make any sense on their

face. And, of course, if there is a return, it.can
be greatly amplified, and reduce the cost to
the companies if the investor achieves a capital
gains conversion. That is the most difficult
thing to achieve with an R & D partnership.

From the corporation’s point of view, as

Nick Moore pointed out, and | think has been

implicit in the Commerce Department’s sup-
port of this activity, R& D partnerships should
be a cheaper cost of funds and should open
up an.alternative source of funds. If you transfer

the development. risk, it may encourage com-
panies to take on riskier projects than they
would have attempted with their own resources.
That would be one of the real benefits to- the
assault on Japan, Inc.—to allow our manage-
ment to use what amounts to-not off balance
sheet, but off P & L financing. There would be
no near-term negative impact on the profit
and loss statement. it. would be attractive for
a company to show positive earnings, while
radically increasing the amount of money gorng
mto research and development

- From the limited partn_er s perspective, we

~have to make sure that tax policy ‘does pro-

vide for an:immediate deduction against
ordinary income. it would bé nice if the R&D

partnerships could get the tax credit. In fact,

in the venture capital partnerships.where TFI
is the general partner, we have been advised
by ‘a reputable, big-eight. accounting'firm that
we at least have a filing position, ‘We also
think that' we have a very good possibility of
achrevrng Iong term.gains for our investors,

The performance of our partnersh:ps sug-

~gests that we can achieve in five to seven

years a fourfold to sixfold return on capital.
With the tax benefits, that.translates into six
to eight times the original investment, roughly
equal to a 40% to 60% after-tax internal
rate of return. That return provides the finan-
cial incentive, but it requires very special pro-
jects that oompanles may well prefer to keep
to themselves. .

Let's look at what it takes to achieve those
returns. Let's assume an_ initial investment of
$100,000, If all we want to achieve is a four to
one cash return, a return most venture capital
funds wouid regard as inadequately small, a
pure royalty deal would have to produce

. $400,000. With a four percent royalty rate it
‘would take $10 million in total sales or about

100 times the venture amount. A million-dollar
investment would have to produce $100 mil-
lion in sales! Projects funded at $20 to $30
million would Kave to produce gross sales of
$2 to $3 billion at a royalty rate of only four
percent. :

If you raise the royalty rate to 10% you wrll

reduce the multiplier from 100 to 40 So, roy-
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alty rates-between:four to ten percent mean
that gross sales have to be 40-to 100 times
the research amount.” And those of you in the
busingss community realize those multiples
are not the average return that you get-on an
invested R& D dollar. Further, this simple
analysis ignores. the tremendous cost of get-
ting a product into market. - RS .
_ This arithmetic shows that more than a “gar-
den variety” royalty parthership is needed.
At least an equity kicker is needed, if not a
direct equity orientation, as in Bay Partners,
Crosspoint, or Alpha Fund. You have to have
additional .incentives in order to provide a
return that makes. any sense. But tax policies
make it almost.impossible to have a reason-
able filing position for long term gain, if you
begin to add an.equity component.. :
‘What all this implies i that fax pohcy should

be changed to allow investors who are takmg
such risks to get the benefit of capital gain.

That also applies to the large projects that we .

have heard about. E.F. Hutton has been work-
ing for some time.on several $100 million
projects, in areas such as jet engines and
biotechnology. These projects will require huge
sales and incredibly high returns on research
to be able to prowde an attractive return to
mvestors

TR has developed over the last several years
a different approach to R& D partnerships. It
is probably something that you have not seen
before. In this approach, the partnership enters
into a joint.venture with the corporation. The

partnership contributes dollars, and In the .

case of the early stage venture capital invest-
ing that we do, a.tremendous amount of man-
agement time. - - : :

The company contributes management,
existing technology, marketing and produc-
tion capabllity, and very frequently, additional
money, especially when we are working with
a larger, established firm. That joint venture |s
nothing more than a partnershlp '

During the initial phase of the ;oint venture,
the mechanism allows for the operating loss-
es to be allocated to our investing partnership.
This is an example of the fundamental notion

of partnership flow-through, and a tax code”
section allows the -special aliocation of those
losses to the people who paid for the expen-
ditures, in this case; the individual limited
partners. The unusual thing about this ap-
proach, is that if: the joint venture_meets the
“‘trade or business” test, that is, it has an
existing business activity within it alreacly, then
the investing partnership would also be enti-
tled to deduct marketing, general and adminis-
trative expenses—all “‘ordinary and. necessary
business expenses’ per Section 162. In addi-
tion, of course, the joint venture can contract
with the corporation or perform research at
its own level and be entitied to deductiOns
under Section 174.

This approach allows the partnership funding
mechanism to provide additional dollars for
getting a product into the market. It is one .
thing to develop a product, but that may be
one of the easler parts of the process. You
still have to manufacture it, you have to be
able to sell it at a cost that allows a reason-
able margin, and then you have to’ get an
adequate market share.

During the operating period of the joint ven-
ture, which also creates a holding period- for
the asset necessary for capital gains treat-
ment, there will probably be sales in the joint
venture. Handling the revenue stream can be
done in different ways to achieve various joint
benefits. The partnership agreement can and
usually provides for the allocation of net income
on a predetermined ratio to the company and
to the partnership. Obviously, that income is
ordinary income ‘to the investing partnership
and does not meet the capﬂal gams conver-
sion objective.

‘To achieve conversion, the joint _venture
agreement gives the corporation the right of
first purchase to the partnership's interest In
the joint venture. Upcn the exercise of that
right of first purchase, the partnership is auto-
matically dissolved, according to tax law and
generally accepted. accounting principles. The
joint venture assets acquired by the purchas-
ing corporation achieve a step-up in basis to
the corporation. :So, if you put $1 million into
the joint venture, and agree to buy it for $4




million as a payout over time, t_hen the value

of the assets would be $4 million. The corpo--

ration would record both an asset of $4 mil-
lion and a corresponding $4 million liability
due to the partnership. : .

Several benefits accrue to the corporation,

depending on the nature of the assets of the .

joint venture. Some or all of the assets may be
amortized over the estimated useful life, one
measure of which could be the period or the
term under which payments were to be made
to the partnership. The net effect is that the
corporation’s payments to the partnership
could be deductible to the corporation, thereby
reducing the effective, after -tax cost of
financing.

It may be desirable to do exactly the op-
posite, 80 that the corporation ¢an make the
payments but never have a deduction.” From
the corporation’s point. of view, higher reported

earnings may be more-desirable than a lower
financing cost, because the higher earnings
per share at a given price-eamings: ratio should
enable the firm to-raise more equity at a lower
effective dilution,

The partnership interest in the joint venture

is itself a capital asset, under Section 741.

The sale of that asset, with the appropriate
holding period, is entitled to long term oapltal
gains treatment.

As these financing arra_ngements become
more known to companies and to investors, a
completely new financing industry will be Creat-
ed. My guesstimate is that tax-oriented invest-
ors would probably be willing to put' $2 to $3
billioh a year into high technology companies
through this mechanism. | believe that the
appetite for tax-exempt investors to make
the same kind of mvestment——wnhout any
tax benefits-—ls even |arger '
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Tax Policy Initiatives to
'Promote High Technology

. Ed Zschau o
‘U.S. House of Representatives - - -

A few weeks ago, | had the privilege of
being aboard the Queen's Yacht Britannia
docked in San Francisco Bay. During the
reception held aboard the yacht, Queen Eliz-
abéth asked me a most provocatlve question,
“Why is it that there aré so many high tech-
nology companies in the Silicon Valley area
that you represent’?” Unfortunately, | didn’t
have a very good answer at the time, but the
Queen’s question is a qlestion that needs to
be answered. If we are to maintain our tech-
nological leadership in the United States, we
have to understand how such technology
evolves and what the proper role of govern-
ment is in the process of innovation.

So far this year, about one hundred bills to
promote high technology have been introduced
in Congress. All this interest in promoting tech-
nology may be a mixed blessing. Although
it’s good to have the importance of technolo-
gy to this nation’s economic well-being rec-
ognized and fostered, there is a chance that
all this interest may result in too much gov-
ernment involvement. For example, some of
the suggestions being made these days include
establishing some sort of national technology
planning board to operate much in the way
that we imagine the Ministry of International
Trade and Industry (MITI) in Japan to func-
tion. These proposals suggest that this cen-
tral planning board would identify the new
arsas of opportunity and somehow channel
resources to those industries and technolo-

gies of the future while de-emphasizing or
ignoring the so-called sunset industries that;:;e

don't seem to hold much promise. -

In my -opinion, that's an approach that iS

doomed to fail. Even venture capitalists and

company managers who are intimately involved

with new ‘technologies -and innovation admit
they don't have a very high success rate in
picking such winners. Government bureaucrats
subject to pohtuc:al pressures would do worse.

However, we can't ignore the fact that gov-
ernment actions do affect technology and
industry. We- need 10 coordinate those actions
in a consistent. direction. However, | believe
that targeting. of a different kind is appropri-

‘ate here. Rather than targeting specific indus-

tries or specific technologies, our government
should be targeting the process of innova-
tion. That is, the appropriate role for the fed-
eral government is to create an environment
in this country in which innovation and new
ideas are likely to flourish.

Recently, | was asked to become the found-
ing chairman of the Board of Directors for a
new High Technology Museum and Science
Center being planned for the Silicon Valley
area. That museum’s charter is to provide an
educational resource that will foster techno-
logical development in the future. Part of that
resource is the documentation of the process
of innovation through examples, stories and
specific technologies.

There are many sueh stories to be told about
Silicon Valley innovators. William Shockley

. came to Silicon Valley from Bell Laboratories

and formed a transistor manufacturing com-
pany, Shockley Labs. A group of his young
engineers, headed by Bob Noyce, formed a
company based on the idea that many of
these transistors. could be put on a single

silicon chip. That invention of the integrated

circuit formed the basis for the founding of
Fairchild Semiconductor, the patriarch of many
semiconductor firms. Later Bob Noyée and



others left Fairchild to form a new company,

Intel, the first manufacturer of the micropro- -

cessor, & computer on a chip. And. all around
the area companies formed based on using
microprocessors. Perhaps the most familiar
is Apple Computer. The stories of new ideas

and new products, economrc growth and ]ObS _

keep on repeating.

The same phenomenon took place in the
genetic engineering. field with the -foundation
of the basic research conducted at Stanford

and the University of California, among others. - -

. Several companies have been formed to
apply the techniques of gene splicing or genetic
engineering for the production of new pharma-
ceuticals such as:growth hormones, interferon
and human insulin. We have just scratched
the surface of the genetic engineering field. It
promises many breakthroughs and phe-
nomenat growth for the future.

The process of innovation documented by

. these stories requires four prereqursrtes

+ a commitment o basic research;

* ‘incentives for the nsk—takers—rnvestors toﬁ

risk their capital and innovators to risk thelr
careers; '

+ an adequate supply of tralned technrcal
people and

* ample market opportunrtles, both at home_

and abroad. .

The proper role of governrnent is to méke
sure that these four prerequisites for innova-
tion continue to remain strong'in this country.

1 would like to touch on how tax policy can
insure a robust environment for innovation. :

We don't have to look back very far to see
the dramatic impact of tax policy on incen-

tives for investment. In the mid-1970s, ven-

ture capital was drying up. My company, Sys-
tem Industries, almost went bankrupt two times.
We wound up selling technology to a Japan-
ese company just to get the money to meet
the payroll,

The scarcity of venture capital was the result -

of the increase in the capital gains tax from

25 percent to-nearly 50 percent that had
occurred in the early 1970s. However, in 1978
and again in 1981, Congress reduced the tax
rate on capital gains fo 20 percent. The results
have been phenomenal. In the first 18 months
after the capital gains tax was lowered, $1
billion -of new venture capital was made avail-
able to venture capital funds for investment in
small companies. That's in-contrast to the
$50 milion annual rate of venture capital accu-

mulation during the ‘eight-year period in the

1970s when the tax rate on capital gains was
high. Last year $1.7 billion of new venture
capital was made availablé to venture caprtal
funds which have enabled many companies
in Silicon Valley and all throughout the Unrted
States to get started and grow

In 1981, Congress had another good rdea
to improve incentives for risk-takers. This time it
was to encourage individual entrepreneurs to

leave secure jobs to start new ventures. Con-.

gress created a new incentive stock option
that would enable gains from the exercise of
such options to qualify for capital gains tax

treatment instead of ordinary income treat-

ment,

Unfortunately, that idea was implemented
terribly. Congress put a cap on the number of
optrons that could be- granted which in ‘my
opinion serves no useful purpose.” I also
required that gains from the exercise of such
options be added preference income and ‘sub-
ject to hlgher taxation. As a resuit, we've

_almost emasculated. the incentive stock option.

It's essential that this be.reviewed by Con-
gress and altered to provide adequate incéen-
tives for entrepreneurs.

The R&D tax credit passed by Gongress in
1981 was another good idea implemented
badly. It provides for a 25 percent tax credit
on increases in R & D spending. Unfortunate-
ly, Congress made the tax credit temporary,
not realizing that you can’t motivate long-term
R &D investment programs with a temporary
tax credit. Recently Congressman Pete Stark
introduced a bili to make the R & D tax credit
permanent. I'm hoping that the Administra-
tion will support that:-change and that it will

pass this year. | believe it would have a dra--
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matic effect on R&D funds going into nsky
prOJects

_I'm not sure that it's possible to say with
certamty whether or not the R& D tax credit
has worked, but it appears to be doing a good
job. The McGraw-Hill study of R& D expen-
ditures in the last couple of years has shown
that despite a severe recession, R& D expendi-
tures in the U.S. increased. That's the first
time in the post-war .years that R& D spend-
ing in America has risen during a recession.
Even .though that's not conclusive evidence,
it does suggest that: the R & D tax credit may
be effective. . :

Tax pohcy can aiso- help provide tramed
technical people needed to do the work In
technology industries. If nothing is done we'll
have a shortage during the next few years.
The American -Electronics Association has
estimated there will be a shortfall of about
80,000 engineers and computer sclentists over
the next five years. This is a key problem
which could prevent the continued growth of
high technoiogy companies.

The shortage stems from the fact that Ameri-

can colleges and universities don’'t have suf-
ficient ¢apacity to turh out enough trained

technical people due to a financial problem.

We have about 2,000 faculty openings in our
college and university engineering schools.
Each year, more openings are created than
there are new Ph.D.s to fill them. We also
need more equipment for scientific and engi-
neering education. Tax policy can be used as

a motivator for private industry to contribute
resources to address these shortages.

| think that the R& D tax credit should be
expanded to cover cash contributions made
by.‘corporations for faculty salanes and fel-
lowships. Also the deduction for corporate
donations of equipment should be expanded
to include not just research equipment, but
also equipment used for teaching purposes.
These ideas are incorporated in Senate Bills
§.1194 and S.1195 introduced recently by
Senators Danforth and Bentsen.

* Finally, in addition to basic research inc_en-
tives for risk-takers and a strong technical
education ‘system, we need ample market
opportunities. In particular, we need to expand
our exports. Unfortunately, in 1979 the Unit-
ed States trade negotiators agreed to elimi-
nate the DISC (the Domestic International
Sales Corporation) which was an important
motivater in financing aid, particularly for small
exporters. 'm hoping that the Treasury will
be successful in coming up with a new tax
program that performs the same functions as
the DISC, but isn't called a DISC so we.can.
fulfill our commitment to eliminate the DISC
but still retain needed incentives for exports.

-1 hope that Federal government policies WIII
be implemented to foster the process of
innovation to make sure we have adequate
research, adequate incentives for risk-takers,
adequate supply of trained technical people
and ample. market opportunities. Tax policy
plays a vital role in strengthening ail of these
prerequisites for innovation. :



 Discussion

CHAPOTON: Charlie, | am inclined to agree
with almost of all your analyses. | would just
comment that the conversion of capital gains
at the end might cause difficulty, both in miting
the upside and making sure that you haven't
turned. the whole vehicle into a non-busmess
operation, into a closed loop.

FROM THE FLOOR Have you seen the use
of the limited partnerships jointly with more
than one company? Or has it always been
one mdlvsdual company'? :

MOORE: No. As a matter of fact, rlght now
I'm working on a transaction with a small Cali-
fornia genetic engineering company of 15 to
20 scientists and a large Mid-Western com-
pany in the animal vaccine business. The
investment banking community i much more
inclined to-do the transaction if there is a
large company with a distribution and mar-
keting capability in place, combined with the
creativity of a small company. So in this
particular transaction there were two compa-
nies involved, and it did create a lot of syner-
gy. As | mentioned, | also believe this device
has direct. appiicability. to -combined compa-
ny research such as that which MCC con-
templates. ' ' :

. FROM THE FLOOR: Nick, you mentioned

that the company had to accept risk to get
the full. benefits, and in Bruce’s explanation, |
thought it was a take or pay kind of a deal.

MOORE: No. At least as the law is presently
constituted, the fundamental concept of trans-
ference of risk is in place, from a tax and from
an accounting standpoint. It's absolutely
essential that the risk be resident in the
partnership and not in the sponsoring corpo-
ration in order to accomplish not only tax
deductibility to the partnership, but also to
achieve off balance sheet ﬁnancing

MEHRIFIELD Let me point out that this is
conditional on meeting the specifications; so
the risk is there. :

MOORE: Yes, that's correct. But there is a
very difficult drafting problem particularly in
the conventional royalty R& D partnership. 1t
may be impossible to achieve your tax and
accounting objectives without more risk than
a take or pay would imply. :

FROM THE FLOOR: | would like to go back
to Bruce Merrifield’s statement that there's a
gap out there and ask two questions. | want

to ask you to comment on his allegation of a

gap, and secondly, to ask Mr. Kokesh if |
understood correctly that step two in his plan
would in fact cover it in part.

CHAPOTON: Well, | can answer the first ques-
tion very quickly. We have been discussing
that very point, whether there is a gap and
whether tax policy or other Government policy
can and should fil it. And | think there is a
consensus that, if it is the case, that is the
type of thing the marketplace would not take
care of. | think that was a point Ed Harper
made, and it certainly is a point Bruce has

made before, and we're very sympathetic to

that point too.

FROM THE FLOOR: I'm not sure | understand

completely the re!atlonshlp to what Bruce
Merrifield alleges is a gap.

KOKESH: Well, from our point of view, as
long as the investment as' a whole made eco-
nomic sense, and that's total time weighted

- return, we're indifferent to where we come in

on that curve, early or late. Obviously if we're
coming in to a much more risky transaction
very early on, where much of that transition
from concept to product has yet to take place,
then we are going to want-a higher return and
probably a much more -equity-oriented return,
On the other hand, if we are coming in very
late and providing the final dollars to get a
product out of development and into the mar-
ket, there should be substantially less risk
and a return adjustment. But | do not see the
gap from our point of view.
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CHAPOTON: You're not involved where the
gap is, or you don't think the gap exists?

KOKESH: | don't think the gap exists. It is a
very simple notion in my mind that if we put
money in on day one, wherever day one is, we
still want to get a reasonable return over the
total time of investment.

FROM THE FLOOR: Here we're talking about
R&D funding which implies the money is to
be spent on R & D s0 the company can have it
off balance sheet. Suppose that you actually
have proven the feasibility of the product,
and you want to make a heavy investment to
get it into production. Is that R& D? And is it a
different form of financing for R& D that should
be kept off balance sheet? '

KOKESH: Let me take a shot at that. From a
conventional royalty partnership relying exclu-
sively on Section 174 to provide tax oriented
investors a deduction, that second stage just
may not be fundable through this mechanism. In
an equity partnership, a portion would be either
Section 174 or other normal operating expens-
es deductible to the company, but only if the
partnership met the “trade or business’ test.
Finally, from our point of view—the joint ven-
ture approach—if you are using tax-oriented
investors, it still has to be a tax deductible
concept regardless which side it is on, but it
does not have to fit under Section. 174. If you
are using tax-exempt investors as in our institu-

- tional fund, frankly, we do not care, and |

would rather invest at that stage.

FROM THE FLOOR: | think that's where the
gap is from a corporation point of view.

KOKESH: For the accounting treatment?
FROM THE FLOOR: Yes.

KOKESH: Again, if-you're using the joint ven-
ture model, with the current concepis of how
these are accounted for under generally
accepted accounting principles—as long as
we paid for it in the joint venture, and there
was an appropriate special allocation for valid
business purposes—it can still be off balance
sheet 1o the corpeoration, but funded by the
partnership. _ _

FROM THE FLOOR: Wouldn't it be easier to
simplify the whole process through amend-
ments to the tax legislation? Think of the
amount of money that was raised in a short
period of time under the new tax legislation.
Could something be done in.this R& D area
by the Government through legisiation to
simplify the whole process and. make it more
flexible? . :

CHAPOTON: That's a very fair question. The
leasing trust shows you that we supported
that type. of legislation very strongly. You do
run into a problem-if you don’t meet some
basic standards that people think are fair. In
this, as in other areas, you've got to comply
with the standards there, You've got to com-
pute taxable income:

You can easlily, under existing partnersh:p
rules, allocate expenses which are otherwise
deductible to a certain group of partners, if
the credit's available. | have to agree with
Charlie’s inference that if the credit is going
to do what it's supposed to do, it makes a lot
of sense if it is available in that-mechanism, so
you can also allocate the credit. | think you
could simplify -these rules, and I'm not sure
you'd need legislation, except to make the
credit available:

As you Know, Treasary has recently pub-
lished some reguiations for partnership allo-
cations which will greatly simplify, and pro-
vide more certainty, to those rules. When you
turn to the legisiative arena, though, you've
got to remember the lesson we ‘learned with
the leasing rules. That is, Congress and the
people are not going to stand for a sham-
type transaction in the tax law. In safe harbor
leasing, the benefits were available without
regard to the tax situation of the company
putting the asset in place. | think it still makes
good economic sense, but you just cannot
sell that type of arrangement politically.

FROM THE FLOOR: Charlie, in regard to the
leverage buy-out concepts that you talk about,
the last step in this process, in your view-
point, is there a time period in which the joint
venture has to really operate in a business,
that is, they have to actually engage them-
selves in business and sell? '




KOKESH: Under current law, the Joint ven-
ture needs to operate a sufficient time in order
to provide a tax-oriented investor with a suf-
ficient holding perlod for his interest in the
joint venture. That interest in the joint venture
ig his capital asset. |f the joint venture does
not operate for at least 12 months, obviously
even with a sale as short term gain, there are
some very real guestions about what a Sec-
tion 174 asset is. When does it become a
capital asset? What are the things that might
be precluded underneath it? But, in general, |
think those questions couid be clarified by
Treasury Regulation or Revenue Procedure,
rather than by outright changes in the law.

CHAPOTON: | would add that there would
also have to be a realistic possibility that the
company and the partnership would operate
a business,

KOKESH: | think that was your comment earli-
er, Buck, that it might be a closed loop. | think
that is one of the problems with using this
approach on a one-company, one-partnership
basis. But the real benefits of using it in our
approach, as a venture capital fund where we
add a tremendous amount of economic sub-
stance, are: first, that it could be operated as
a business; second, that if the corporation
did not exercise its right to purchase, we might
purchase, or arrange for the sale to a third
party.

FROM THE FLOOR: In many circumstances,
capital will have to be put up by the corpora-
tion to operate as a business. What is the role
of the joint venture in this secondary capital
investment, after the R& D stage, let's say in
building a plant? -

KOKESH: Let us not say, some circumstances,
let us say always, if it is to be successful. |
have yet to see a deal that does not need a
great deal more money. In fact, that is one of
the reasons that we created this structure, to
be able to continue to fund beyond a research
phase, and 1o provide a mechanism for rais-
ing more money at the joint venture level. And
we have successfully done that in several cases.
So, the answer is, it can be done at that point
but it has 1o be contemplated at the outset.
You have to be realistic about the total fund-
ing required. '

By the way, there is one other interesting
feature of the joint venture approach. Whether
they are inside existing corporations or some-
thing like MCC, the joint venture approach
allows the allocation of a certain amount of
equity interest directly to the key manage-
ment. This is completely independent of the
corporation’s basic incentive stock option plan,
or stock bonus plan, so that entrepreneurs in
large companies can still get some of the
economic benefit, without being forced to
leave the company—the sort of thing that Bill
Norris referred to this morning.
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Introductlon

Jesse w Markham
Professor -

Law and Economics Center .
Emory Umvers:ty

| appreciate Bruce's having bypassed those
one-liners that are usually attached to intro-
ductions of economists. Back in this very city,
a couple of years ago, someone who intro-
duced me said, ‘‘you may define an econo-
mist as someone who would marry Farrah
Fawcett Majors for her money.”' And that
impressed me as being among the cruelest of
the comments that could be made about my

profession. The implications of this cutting

remark are that my profession is concerned
and motivated solely for the maximization of
welfare along some unidimensional line defined
in financial terms, and | hope to say nothing in
my remarks to confirm this implication.

Now, we have a trio of triple-threat stars
here who will deal with these issues and who,
fortunately for me, require no intreduction at
all. They appear with regufarity on TV net-
works, ABC, CBS, NBG, TIME Magazine, the
New York Times, the Baitimore Sun, the Wash-
ington Post, and even, every now and then, in
some of the better known media. But | do
want to say a word or so about all of them. Bill
Baxter and | have been in many conferences.
He is one of the few speakers about whom |
can say that | always have a slight sense of
regret when he stops talking. Senator Mathi-
as, I'd love to have had as my student. All of
you may recall that he was one of the few that
got his homework in on time, and his speech
was out there available to you. And, as for
Pete McCloskey, ! thought | was familiar with
most of his accomplishments, then | saw that
he presided over an organization that account-
ed for $104 billion in sales. That's slightly

more than half of next year's forecast Federal
budget deficit, which means it is an immense .

amount of money
I'm gomg to confine my very few introduc-

tory remarks to a couple of propositions—most
of them really have been taken up, or at least
have been exposed to us throughout the day.
The first of these is certainly a widely held
view that U.S. corporations have begun, if
they have not already lost, a technological
race with Western Europe and Japan. And
this widely held view is cursed or blessed,
depending upon one’s point of view, with
numerous not all together reconcilable ex-
planatlons

'On the onie hand, 1t is urged that U.S. man-,
agement has shifted its time horizon from the
long to the very short run, and from the rela-
tively risky to the relatively certain. Corporate
America has somehow become singularly moti-
vated by instant cash flow and profit gratifi-
cation. Since R& D outlayers. contemplate both
risk and long-run payeut periods, U.S. man-
agement has neglected the vital ingredient of
innovational effort. And | cite as my source
for that the very popular work by my two
former colleagues, Abernathy and Hayes.

A second explanation that’s frequently given
is that our R & D effort has somehow recently
become centered on giant scale project types.
That is, we concentrate on things like the
space shuttle, but somehow, founder and find it -
very difficult to perfect a front wheel drive
automobile that is energy efficient. As Pro-
fessor Robert Hayes has put it, U.S. eorpora-
tions are driven by the prospects of the giant
erratic leaps of the hare rather than the more
predictable plodding progress of the tortoise
and, as we all know, in that fable, the torioise
won.

A third explanation Is that American busi-
ness is now solely the remaining business sys-
tem that must function on several very vital



fronts, where business and govemment occupy
adversary positions. In sharp contrast with
the consensual and cooperative system of
Japan, the rationalization of industry in most
of Western Europe, and the complete congru-

ity, of course, of business and government in_
Socialistic states, the U.S. Government,
~that a policy crafted to suit commercial and

particularly Congress, tends to view corpora-
tions as ‘‘them™ rather than us. Corporations
accasionally serve as whipping boys when
this serves a poiitical objective. Let me say,
right now, Senator Mathias, this has absolute1y
nothing to do wrth you personally 5

Now. one of the best. or the worst exam-
ples | think cne might recall, is that:shortly
after the OPEC energy crisis, Congress -dumped
no less than 29 bills into the hopper.demand-
ing various horizontal, vertical, and diversify-
ing dissolutions or dediversifying dissolutions
on the major oil companies. More pertinent to
the Issue at hand, we are also the only nation
that has a comprehensive system of antitrust
under which our business operates.

, Now n‘ in any sense, “the foregomg Pfop05|-
tions are causally related, we may well con-
sider carefully assessing. those public policies

by whlch U.S. industry is governed conteri-

5 plating appropriate remedial action. | do not

believe by the way, in this connection as does
one of my fellow economists, Lester Thurow,

- that our entire antitrust apparatus should be

drsmantled because it inflicts social costs that
exceed social benefits. | do believe, however

social needs as they were defined in the late
19th century, is not likely, on simple pragmatic
grounds, to best serve the nation’s needs in
the immediate past, present and future global
economy '

Specrfrcal!y, it is surely worth consrderlng
whether. existing - antitrust ‘constraints on joint
activities, including the contingency of treble
damage suits, serve to inhibit R & D, which on
balance is procompetitive. “Even beyond joint
R&D, it's worth considering whether certain
corporate acts - e.g., a modified rationaliza-
tion of our existing steel industry which might
contravene antitrust statutes as traditionally
administered - should not be permitted if one
could show that they strengthen U.S. indus-
try s competmve position in the global econ-
omy. In any case, we have an abundance of
expertise to deal with this,
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The View ermﬁ_J.ustice"

_ w|II|am F. Baxter
Ass:stant Attorney General for Antitrust
u.s. Department of Justlce ‘

~ There is a great deal of confusion about the
topic of today's discussion, but let me see if |
can sort things out, First, of all, we're talking
about the formation of units to do joint R & D.
It Is widely thought that the antitrust laws are
terribly restrictive and harsh, with respect to
such units. There is more illusion and miscon-
ception than truth in that belief..

| want to distinguish an area that is closely
related but technically has nothing to do with
what we are talking about; There are many,
many antitrust doctrines, most of them fool-
ish, that restrict the ability of owners of intel-
lectual property, the holders of patents, the
holders of copyrights, and the owners of trade
secrets to license others and explon those
properties. .

Here is a fruitful area for antitrust reform,
and | would not try:to defend probably 90
percent of the cases in the area. | think these
doctrines are enormously damaging. They seri-
ously undercut the incentives of the patent
and copyright systems and trade secrets. My
opinion is that the mistaken notions about the
restrictiveness of antitrust with respect to joint
ventures stem largely from this body of anti-

~ trust law, rather than any body of antitrust

law dealing with joint R& D activity as such.
And certainly, one of the fragments of evi-
dence In support of that assertion Is that there is
very, very little antitrust doctrine that deals
with joint ventures, as such. It is an area where
there is very little law. And | am at something
of a loss to account for this pervasive notion
that there's a lot of law and it's very restrictive. -

| don’t mean to _s'u'gge'st= that it is an inap-
propriate area for antitrust doctrine. | don't

think that at all. | think there are some very

Iegltlmate competitive concerns, when one
begins talking about joint R& D..

Rivalry, In R&D; as in any other commer-
cial activity, is, in my view, highly desirable. It
is what makes a competitive' system work.
And firms, by and large, do R&D, invest in
R & D, for several reasons. First of all, they're
afraid that if they don’t do it, someone else
will do it, and they’ll be put at a competitive
disadvantage. Consequently, there’s this
defensive spur to R &.D investment. There s
as ‘well the affirmative incentive to find some-
thing new and better and to obtain an exclu-
sive position with respect to it. Now, this is
wheére the antitrust doctrines that relate to
intellectual property come into play. If you
can’t exploit R & D after you perform it, the
incentive to do R&D is obviously seriously
undermined. And, again, | urge you to keep in
mind the distinction between those restrictive
doctrines with respect to exploitation and the
issues that arise on group formation. '

Whenever people start getting together into
groups, the number of actors is reduced, and
so there certainly is a risk that this may lessen
rivalry. To take an extreme example, if all the
firms in an industry get together to form a
single joint venture and say, do all of their
R & D through this mechanism, and are enti-
tled to share in the benefits of the R& D, then
that industry, by private action, has repealed
the patent statutes. There is no longer any
fear that someone else may get ahead. No
one need do R&D to protect themselves
because, whatever is developed, will be "avail-
able to the group. There's no danger of faliing
behind. And, on the other hand, there’s no
chance of getting ahead. There is a danger of
over-inclusiveness in joint R& D, and it's one




of the two legitimate competitive concerns.

Any time firms which make up over 50
percent of an industry get together, very seri-
ous competitive problems are posed. The iusti-
fication for allowing R& D to be done in joint
ventures stems basically from the fact. that
there are often very significant economies. of

scale associated with research and develop-'

ment. If the scale economies at the R&D
level in an industry exceed the scale econo-
mies that characterize that industry at the

production and marketing level, we should

have a strong preference for the industry doing
the R& D in somewhat larger groups. If we
deny the industry.the right to do. R&D in

somewhat larger groups, all we will have done

in the long runis to force consolidation of the

industry at the marketing and production level.

In short, the scale economies at the R&D
level will eventually drive firms into a higher
level of concentration at all the levels, and
that would be absolutely perverse antitrust
policy. (That is not to suggest we don’t have

- lots ‘of perverse, antitrust policy around; how-’

ever, we should ‘avold it wherever we ¢an). M
it is assumed that scale economies ‘justify
something on the order of 50 percent. or more
of the firms gettrng together—that is, the joint
venture is & natural moropoly, it follows that
the firms in the’ mdustry that are excluded
from the venture likely will be permanently
disadvantaged. Although this is one of the

antitrust concerns in this area, the natural’

monopoly phenomenon is sufficiently rare that
this concern does not Ioom very Iarge

The most sl_gnrficant antitrust concern "is_
that the joint venture will include too many,

rather than too few,. of the firms in an industry.
Let me start at the other end of the spectrum.
If you have a relatrvely atomistic industry, an

industry with 25 or 35 firms, and five or six:of -

them want to get together and do R& D, should

we have any concern? | would say that there's -
no point in making a serious inquiry. into whether,-

the scale economies justify those five or six
firms getting together. There is room for sev-
eral joint ventures of similar size. If the scale

economies are not there, they're not going to '
realize any particular advantage. If they exist, .

~_the other firms can form their own joint ven-
v -tures, and there will still be rivalry among joint ~

ventures. All the incentives that our inteliec-
tual property systems were intended to cre-

.- ate will still be present. So, if 15 percent of an
~industry, ‘or maybe even 20 percent of an
industry get together, my inclination would

be to say, no problem. It doesn’t even require
a close look.

Now, there's a big excluded middle there,
from 15 percent of the industry to 50 percent
of the industry. And here, I'm going to “waf-
fle,” and say such proportions represent pro-
gressively more difficult problems as the group
becomes more and more inclusive. And, when

you get up-to 35-40 percent of the industry,

you have extremely severe problems on your
hands. But that is the tradeoff: You weigh the
social value of obtaining greater scale econ-
omies on one hand, against the social harms
of a greatly reduced number of players.

“The loss of nvalry takes two ‘different forms. _

First, thére Is a loss in rivalry in the R&D
activity itself. There are fewer people doing

R&D, fewer independent ideas about what's

worth attacking next, or what ‘scientific ave-
nues are wortth exploring néxt. And that's a
loss. But there is aiso the danger of ciubbi-
ness, easy communication.belng carried for-
ward from the R & D tevel into the production
and- marketing level. And in this context the
position of the proposed research.on the
basic/applied specirum is important to me.
The sclentists doing basic research will not
be involved in the marketing -and pricing decl-
sions of the firm.- As the R& D becomes more
and more appiication-oriented, product-
oriented, the people who will get involved in
the activities of the venture will, in. all likeli-
hood, have more and more invoivement in the
commercial activities- of the. firm at the pro-
duction _and marketing level, and make ever
more llkely loss of rivalry at: the productron

“and marketlng level.

These remarks are. really more a menu of
my fears than a clear set of rules, but | hope
they. are at |east suggestive of the attitudes
that the current Antitrust Division would. take
toward these problems. Thank you,
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Peter F "MCCtoskeY'_ '
: President
Electromc Industrres Assocra tion

| heard, in the last session, the suggestion
that perhaps there should be some clarifying
legislation on joint R&D. | think we have the
same problem on the other side of the issue.
The last discussion was on the limited part-
nership concept, and was primarily directed
at company’s off-balance sheet financing
through the partnerships. The issue we're now
addressing are joint ventures by companies
engaged in the research themselves in order
to achieve needed economies -of scale. This
is, of course, triggered in large measure by
the success of the industrial policies of our
trading partners. In Japan, in particular, tar-
geted industry programs have produced for
them major leapfrogs in technology, and
breakthroughs that they've been able to uti-
lize effectively in penetrating the world
marketplace

" The one thing, that we are rncreasrngly realiz-
ing in our industry, is that every company in
the electronies ‘industry is in the world mar-
ketplace, whether they export anything or
not; because the people that they're competing
against are foreign cornpames as well as
domestic companies. One of the things Bill
{Baxter} didn't address, but | heard him say
it the other day, so I'll repeat it, was that in

_measunng market share for joint research ven-

tures, whether it be 15 percent or 50 percent,
it's the world: marketplace areas that is the
test. That certainly recognizes the realrty of
the world marketplace . :

The second thing, as we address thrs |ssue
is that there really has been .very Irttle histori-
cally in the way of joint research, of the type
that ‘we're now talklng -about. The Justice
Department guidelines. for- joint research’ cite

only 20 examples of joint research: that have

gone through. a business review procedure. A
close reading of those examples will show
that almost none of them are of the MCC
varlety, and only about three or four were
really joint research at all. And so, there has
besn a great hesitancy. This is a vehlc!e that's
not been used before '

Managements around the country. are look-
ing at.it now and saying, “Should we use it? -
What are the pros, and what are the cons,
and what are my risks?”’ What they wouid like
to have is some certainty that what they do in
the open will not be-subject to second guess-
ing. | attended the Conference in Greenleaf a
year and three months ago when MCC was
first brought up by Bill Norris. After_.leaving.
that meeting, | was surprised in retrospect
that it ever came to fruition. | knew most of
those Chief Executives, and they all came to .
that meetlng without a commitment to go
ahead, because of their concern on the anti-
trust |ssue '

=Now, maybethe antitrust Is Just a strawman,
the perception, as Bill says, rather than the
reality. Because it's never been historicaliy
used, it's kind of counter to our culture. Most
business executives have not thought of it as
one of the arrows in the guiver that they might
be able to use in this industrial warfare game.
But, the realities of the marketplace today,
the success of some targeted programs
abroad ‘have made it much more imperative .
that we address that issue now. '

A_nd.s_o, I thrnk the task: before us is for
simplification, for clarification of just what it is-
you can do, and what it is you can’t do, keep- -
ing in mind the guidelines that have been



expressed But the concern is, what is the.

relevant market'? .

In talking about 64K RAMS, we said that
the Japanese targeted that specific aspect of
the industry. Was that the relevant market?
Or is it the semiconductor memory market, or

is it the semiconductor market itself? Or is it

something even broader than that? That makes
a huge difference to the c_ompa_mes involved,
And when you're engaging in joint research,
you're not 100 percent sure what the outcome
is going to be. You may well wind up in some
area where there's a dlsproportlonate market
share. .

'So, | think the need is for a device that
would allow people In good faith, to enter into
a program, do exactly what they said they
were going. to do, and in retrospect, not be

attacked. 1 think it was January 25 of this year

that the press release went out that said that

MCC had been formed. And | think it was two
or three days later that Joe Alioto sent a letter
to ‘all of those companies, saying, “| don’t
even know how you got together. That's clearly
wrong. You shouldn't even discuss the ¢con-
cept of joint research without that being ille-
gal. And second, | urge you to cease and
desist. Third, | really don’t care what Bill Bax-
ter says, the civil antitrust bar is the enforce-
ment mechanism for antitrust.” And having
just won the NFL suit for the Qakland Raiders,
one assumes he’'s got the resources to follow
through on that kind of attack, and that’'s
disconcerting, believe me. | assure you it would
give the Chief Executive Officers of those
participating companies a great measure of
relief if something could be done, and that's
by way of introduction of our next speaker.
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The V|ew from Congress

Charles McC. Mathlas, Jr.
.U.S. Senate

| think this is a very timely subject. And my
role is a very limited one, which is to tefl you
about legislative efforts that are. intended to
encourage joint research and development. |
wish | could keep you here all day descrlbmg
those, but it's rather a short tale..

For years demographers have been telllng
us that we have a shift from a production
society to a service society. And,-| suppose
we ought not be really astonished that we're
begmnmg to see the. evidence mounting on all
sides that that's exactly what's happening.- |
think when people have heard that phrase, a
service society, perhaps too many have visu-
alized an enormous international McBonald's
under golden arches, handing out billions of
hamburgers—service in a literal sense. But
I'm talking about the very specific develop-
ment. in which the modern tool of all trades,
the computer, plays such a central role.

Our international high-tech competition is
nipping at our heels. We have begun to feel
that impact of the competition. And there is a
sense, on the Hill, | think, that we've got to
maintain the lead, and we have to do it with-
out mimicking the kind of pervasive govern-
ment intervention, supervision and subsi-
dization that scme of our leading trading
partners favor. The kind of statistics that are
getting congressional attention are the fact
that over the past 20 years, our research and
development expenditures have declined by
one-fifth as measured as a share of GNP,
whereas Japan’s R&D expenditures have
increased by one-third, measured as a share

of GNP. From 1862 to 1980, Japan's- trade
balance in high technology products grew 35

percent while the. United States’ grew only 12
percent. The United States’ share of the world
market for. hlgh technology products declined
by 18 percent during this period, while Japan's
rose by 25 percent. Japan holds 40 percent

of the domestic United States market for
16,000 bit memory chips, 70 percent for the
64,000 bit chips, and they’re expected to be
the first In the market in this country on the
256 000 bit chip. Lo _

1 mlght Just add to those depressmg facts
the estimate that our trade deficit is going to
run about $70 billion dolars, twice as big as
the worst nightmare anybody ever. had! And
that's jolting the Congress to attention.- Our
failure to train enough engineers, | think,
accounts for one aspect of this narrowing
lead. Japan, with half our population, has
5,000 more electrical engineers.. One of the
Vice Presidents of Xercx recently complained
that univefsities produce only about 200 com-
puter science Ph.Ds annually, which. is about
the number that just one major corporation
recently stated it needs to hire each year.

As Generai Baxter has just been saying,
the limits that antitrust laws place on joint
R&D activity are, of course, standing in the
way of aggressive action to meet this foreign
competition. Under the direction of the Jap-
anese Ministry of International Trade and
Industry, and with a pretty good subsidy of
$450 million, eight Japanese computer and
electronics firms have formed a consortium
for a ten year research and development effort
to produce the first fifth generation comput-
er. This is a maching that will have artificial
intelligence that will ‘allow it to interact with
the spoken human voice. it can answer ques-
tions directly. And for good measure, it can
throw in any other incidental related informa-
tion that might be of interest to the questioner.

The Pentagon needs this kind of a wonder
for security reasons, and it's planned its own
major research project 1o get the United States
into the race. Everyone agrees, or | think every-
ohe agrees, that the government can’t over-
come the challenge single-handed. | think we



all recognize the value of competition in R& D
as well as in the more usual commercial con-
text. And, certainly, Mr. Baxter spéaks with a
great deal of authority on this subject.” But,
due to the highly capital-intensive nature of
high-tech basic research and the shortage of

scientific and engineering talent, | think there
is a reasonable expectation that Congress
may decide to allow some limited pooling of
resources.. In 1972, the Justice Department
“developed a business review procedure that
allowed companies to get advanced approval
of a proposed joint venture, a process sup-

posed to minimize that threat of private treble

damage suits. ‘But it really hasn't been very
convincing to the people who count—the busi-

ness executives who make the decisions to

put millions of dollars in joint research.

As | understand it, there have only been
about 24 applications for antitrust clearance
between 1972 and 1981. This is not a very
encouraging recard. It's that kind of back-
ground that's led to a swarm of formal and
informal ‘proposals that have been made.in
Congress, and- let me just run through them
very briefly.

My own Joint Research and Development-

Ventures Act was introduced with Gary Hart
last year, and we have re-introduced it this
year, with a litte more support, including Sena-
tors Chafee, Spector, Baucus, and Pete Wil-
son. it will permit self-certification .for com-
panies that want to start a joint venture. If
they meet the objectives standards set out in
the bill, then they would be free to go forward.
And the government would receive notifica-
tion, and could start an investigation if it wanted.

The seli-certification standards fall into four’

categories. Any firms may participate in the
venture on the same terms or join in the ven-
ture for the purpose of participating in only
some of the research projects. The only con-
dition is that if a firm has a 25 percent or
greater share of the world market of a prod-
uct, and its participation would cause the joint
venture’s collective market share to exceed
50 percent, it would have to obtain special

advance permission from the Justice Depart--

. ment, The joint venture can only engage in

re's_earch' and development. Participation in’
* the venture places no restriction on separate

research pro;ects by the mdwndual companies.

The billrequires a Management Board com-
‘posed of one representative from each com-
pany as well as three outside representatives.
The Board would select the presiding officer,
decide what projects the venture should under-
take, and allocate the costs among the par-
ticlpants: All inventions and discoveries made
by the venture should be reported to the mem-
bers. Patents are owned by the venture and
licensed to any of the members for three years,
after which the inventions become available
for licensing to non- parttcupatlng United States
firms,

‘Now, there are other bills that have been
introduced over the past year, by John Glenn
and Paul Tsongas, and by Representative
Edwards. They resembie one another in requir-
ing some form of approval or certification by
the Department of Justice for a proposed
Joint venture. But they would limit the Attor-
ney General's discretion to deny certification
if the venture meéts certain threshold require-
ments. The Glenn and Tsongas bllls would
give immunity from government or private anti-
trust action if the venture is certified. The
Edwards bill preciudes government actions
but allows private suits for single damages
against activities within the scope of the
certificate.

This is a very welcome opportunity not only
to hear my fellow panelists, but also to get the
views of the audience on: all of these ideas.
Because | think that these bills represent only
the most recent kind of expression of con-
gressional interest in this subject. My own
beginning in this area goes back to 1958 when
Senator Javits and the late Senator Beall,
who, with the kind of foresight that they usually
exercised, introduced a bill to allow small busi-
nesses to ehgage in joint research, and author-
ized the Small Business Administration to make
loans to assist them. So, ‘this is not breaking
ground, as far as the Congress is concerned,
but | think it may be reaching a point where
we can finally get it accomplished.
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| have showered you with some fairly bleak
statistics, on the grounds that we are losing

to internaticnal competition. But let- me close

on a more upbeat note by recognizing the
recent formation of a true- American style high-
tech venture: the Microelectronics and. Com-

puter Technology Corporation, put together.

by 12 independent.-and competitive microelec-
tronic and. computer- companies. | think the

very fact that you can get these companies to
recognize that they had to lower the sword:

and establish a-cooperative forum, is perhaps
the best testimony we have—it's a testimony.
of the marketplace that there is urgency in

. OUI’ S|tuat|on

I think the Senate is sensitive to this urgen-
cy,.and | personally would like to do every-
thing | can to encourage more cooperative
research programs, because | think this is the
only way we're likely to remain competltlve in
global markets. :



“The View from Commerce

Irving P. Margulies
Deputy General Counsel
U S Department of Commerce

Need for U.S. industry to increase' ”

jomt research and deve!opment

This Department is seriously concerned that
the fear of viclating antitrust laws has caused
U.S. firms to refrain from conducting joint
research and development on a:scale com-

parable to-the companies of our major. trad-.

ing partners.. This fear adversely affects our
ability to compete in foreign markets.

There is no dssagreement that Jomt research
and development programs play an |mportant
role in the innovatien process. Some firms,

particularly smaller firms; because of prohibitive

costs, are unable to engage independently in
research and developmeént on an efficient scale.
Many research and development efforts could

be carried out on a joint basis by firms willing:

to share the costs and rewards of such efforts.
For large firms, joint research and develop-
ment may be highly cost-effective in develop-
ing new and better products, particularlyin
competing against their aggressive overseas
counterparts. Moreover, today’s technologi-
cal. problems are often so'large-and complex
as to be beyond the capability of a single firm.
For all of these reasons, joint research efforts
can be key factors in the ability ‘of countries
to stay competitive in many new or techno-
logically evolving international marketplaces.

Qur major trading partners have tailored
their policies and antitrust laws to recognize
that the ability to solve modern technological
problems and to compete successfully in inter-
national markets requires firms to collaborate: in
joint research and development projects. Firms
in Japan, France and West Germany, through
permissible arrangements under their antitrust
laws, ‘have been able to overtake the U.S. in
certain targeted industries where the u.s, had a

technological lead. 'These‘.in”dustriesj were
identified in a 1982 Department of Commerce
study, and are set out in the following table.

R _ Targeted Ihddstries

West. -

Japan France Germany
COMPULETS . recerreererreee. X X X
Microelectronics ...........” X X X
Electronic Instruments ... X.
Lasers .......cceeverviiiinnne R 4

Optical Communication ... X
Electronic Office '

EQUIpMENt voveevvrvrrieecs X

~ Biotechnology ............... X X

Robots .o X X
Energy Conservation B R
Equipment e X

Underwater Exploration '
Equipment ................ X

AEroSPaCE .....cc.iuerrernnns X X

X

Telecommunications ... X

Thus, Japanese antitrust law has-permitted

Japanese firms in recent years, under the

administrative guidance of the Ministry of Inter-
national Trade and Industry (MITI}, to con-.

duct collaborative research and .development in
targeted areas such as computers, microe-
lectronics, electronic. instruments, lasers,

optical communication, robots, and aerospace.
Earlier this year Mr. Kuzuhero Fuchi, Director

of Japan's institute for New Generation Com-

puter Technology (NGCT); announced a ten-.

year collaborative joint research and devel-
opment venture ‘with industry to create a so
calied “Fifth Generation” computer by which
they hope to leapfrog U.S. industry.
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Similarly, French antitrust law did not deter.

French firms from. conducting massive -joint
research and development projects in such
areas as aerospace, telecommunications,

micro-electronics, energy, and conservation _

equipment. West German firms also have not
been inhibited - by antitrust réstrictions in-con-

ducting joint research’ and development in’

computers, mncroelectromcs and electromc
offlce equment ' :

Further the European commumty has
exempted several collaborative joint research
agreements of individual member countries
from the antitrust restrictions of Article 85 of
the European Economic Community. For
example, the European consortium Airbus
Industrie led by France and West Germany
has been able to conduct joint research and
development which assisted them in captur-
ing roughly a quarter of the jet aircraft market
in 1981, Prior to that, joint research and devel-
opment had been authorized in such areas as
nuclear oxide fuels and_electronic comiponents. -

Perception that U.S. antitrust laws

inhibit joint research and -
devetopment e

On the other hand U.S. firms have conels-.

tently expressed the view that they are hand-
icapped in competing. in mternattonal markets
because our antitrust laws inhibit joint research
and development U.8. firms say -they are Hesi-
tant to invest heavily.in joint research -and

development arrangements-because of: the-
high risk of treble damages and criminal. sanc- -

tions under. emstmg antitrust Iaw ‘

'The -high. r_isk- pere-eived_' -by u.s. "companies -

in- conducting. joint research and development-
has persisted despité the Department of Jus-

tice. “‘Antitrust- Guide Concerning Research

Joint” Ventures”" -which attempts to-clarify how
the antitrust laws apply: to'a given set-of facts:.
For one thing, guidelines by their nature have
1o be somewhat amb|guous to allow room for
ﬂeX|b|I|ty of enforcement pohcles whlch can

.vary from one Administration to the next. For:

another, given the rolé of the courts in the
field of antitrust, there is a limit to. how much
we can clarify any given statute to get the

‘results we want.

" The Business Review Procedure of the
Department of Justice also has not dispelled
industry's fear in this area. These procedures
provide that upon a request setting forth pro-
posed ‘business conduct, the Department of
Justice may issue a letter stating its enforce-
ment intention.. U.S. industry argues that even a
favorable business review letter is of doubtful
value because it is too conditional and uncer-
tain. It has also pointed out that the letter is
not binding on-the courts in third party suits.
and that there is no assurance that the
enforcement policy stated therein will .not
change from one Administration to the other.

‘An illustration of the conditional and uncer-
tain commitment by the Department of Jus-
tice in this area is its press release, dated
December 27, 1982 announcing its iritent. not
to challenge the Joint research venture set up

" by the Microelectronics and Computer Tech-

nology Corporation .(MCC). The statement
contains the following caveat: :

“Baxter cautioned that the proposed joint
. venture has the potential either of facilitat-
. ing new and mtensmed research efforts or

of lessening competition in research, and

that the Department’s. decision not-to chal-
. lenge the formation of the. joint venture

must not be construed as advance approval
_ of all of its future activities.

“An evaluation of the antitrust conseguen-
ces of the joint venture’s future activities,
“he said, will depend on-a number of fac-
tors. Among them, he said, are the per-
centage of the industry that chooses to
participate as shareholders in the venture,
" the identity of the shareholder firms choosing
to participate in particular research pro-
jects, and whether the costs and risks of
particular research projects are of a mag- '
nitude that warrants a joint undertaking.”



Legislative ptoposals dealing with".

joint research and development in
the 98th Congress

The Commerce Department s concern’ that
industry .is inhibited by the antitrust laws.in
conducting joint research and development
is also shared by members of :the legislative
branch who have introduced four bills in the
98th Congress on this subject.

These are bills H:R. 108, H.R. 1952,'S. 568

and S. 737. All of these bills recognize that

our antitrust laws should be modified to encour-
age joint ressarch and development by U.S.
industries. These bills also emphasize that
increased joint research and development is
necessary to enable U.S. industry to maintain
its competitive advantage in global markets.

For your information let me briefly summa-
rize these bilis: H.R. 108 introduced by Rep-
resentative Edwards of California requires the
Attorney General, in response to a written

application, to issue a certificate of review if

the research and development program ‘is
not likely to violate the antitrust laws...” A
certificate of review immunizes a joint research
and development program against antitrust
criminal actions; against civil liability, includ-
ing treble damages; and prohibits certain
injunctions under the Clayton Act. Participants
would generally need to have their Certificate
of Review amended to reflect any changes.

S. 568 introduced by Senator Tsongas would
give immunity against specified antitrust crimi-
nal and civil actions, including treble damag-
es, to those carrying out a joint resarch and
development venture which has been approved
by the Attorney General. Participation in the
venture has to be open to all U.S. firms. The
results of these ventures must be made avail-
able to firms within six years of the applicable
invention, patent or methodology. The bill

also restricts the conditions a venture coutd '

place upon its participants. -

S. 737 introduced by Senator Mathias and
H.R. 1952 introduced by Representative Synar
are identical bllis. They provide essentially
the same immunity, including exemption from

antitrust criminal actions and antitrust civil
damages, as S. 568, These hills,.unlike the
others, do not require advance approval of
the joint research and development program
by the Attorney General in order.to-obtain
such immunity. They do: however, require notifi-

~cation of the formation of the research and

development venture, and annual reports to

" the Attorney General. The Attorney General

may investigate any venture and is required
to-specify -conforming -actions a: noncomplying
venture could take. If the venture fails to take
the conforming ‘actions within 60 days, the
Attorney General must seek dissolution in court.

In addition, these two bills establish: restric-
tions on the length of programs, the way ven-
tures are organized,- and the licensing of result-
ing patents. The bill also provides that when a
proposed participant in a. program accounts
for 25 percent -of total worldwide industry sales
of a product, and all participants in-the pro-

gram combined would have more than 50

percent of total worldwide industry sales of
that product, the participant having the 25
percent share must be excluded from the pro-
gram. However, that participant may be includ-
ed in the program if the Attorney General
finds that the program does not apply directly
to future production, or that the participant is

critical to the success of the program and the

program is in the naticnal interest.”

The Administration’s proposal to
amend the antitrust laws to
encourage joint research and
development

On March 24 this'AdmiVnistra’tiOn approved'

a four-part proposal to amend the Clayton
Act to eliminate recovery of trebie damages
in “rule of reason" cases and to expand pro-
tection for owners of intellectual property.
This package is now being informally circu-
lated in Congress. | will only comment briefly
on this package as | am sure that Mr, ‘Baxter

“ will want to-discuss it in some deta|l

Of specific concern to thls Panel is the pro—
posed amendment which wouid provide that

agreements to engage in jomt research and
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development  shail -not be deemed unlawfu} .

per-se in actions under the antitrust laws. The
effect of this'amendment would eliminate any
risk of treble: damages for joint research and
development. -In this respect it would make
U.S. law simitar to the laws of Japan, France,
and West Germany which do. not provide for
mandatory treble damages. The amendment

would also assure that courts in dealing with
'such agreements would use a “'rule of rea-

son” -analysis. Under this analysis procom-
petitive -benefits, such as evidence.that the
arrangement would enhance the competi-
tiveness of. U.S. firms in global markets, would
be weighed against any argued anhcompetltlve
effects.

This: Department supports thls proposed
legislation.. It eliminates:treble damages which in

our-view Is the single most important deter- "
rent 1o joint research and development agree-

ments. The fact that such. agreements will be

judged under the “rule of reason’ is also a

major step forward. Another significant pius

for this proposal is that it avoids intervention

by the government as to how the research will

be conducted and does not impose burden-

some administrative requirements on eﬁher

the government or industry.:

It is in the interest of the public and private
sectors to review our antitrust laws to ensure
our. competitive: position in world. markets.
The expansion of research and development
joint ventures by U.S. industry in an accept-
able legal form will ensure our ability to meet
accelerating and aggressive foreign compe-
tition.-




Discussion

MARKHAM: Thank you very much Bill [Bax-

ter] . | would infer that you would look very
carefully. at joint R& D activities in any indus-
try already havmg a very. high concentratlon
ratio. : :

INMAN:: My reaction to this |ssue comes not
from my current job, but from practical expe-
rience the last 10 years spending billions of
dollars of taxpayers’ money running R&D
programs for the Department of Defense. And |
reject-out of hand the idea that you can decide
how.to do R&D on scale. That's exactly the
argument that was used by the OMB analysts
and the ‘OST systems analysts in trying to
decide how R & D would be done.

The [military] services argued that they
ought to run this country's cryptologic research
independently. ‘And 'll defer to those who
saw the classified results, that these results
came from the quahty of the management,
from focusing resources on R&D, and not by
any arbitrary effort to decide on economies
of scale to parcel out R&D by 15 percent in
one place, or 50 percent in another. That's
the road to ruin. In fact, that's the way we're
doing it now. We need legislation quickly that
clarifies joint research across the board. You
draw the line by how you operate, how you
procure, and it is there you must make sensi-
ble decisions tied to use, or tied {o the mar-
ketplace. But to transfer that same approach
in deciding economies of scale to R&D. is
going to result, even if we didn’t have an
international marketplace, in failure to keep
up. :

The. reality is that we do have an interna-
tional marketplace. And as you look at the
troubled world out ahead of us, we’re going
to. be.in very intense economic competition
with our friends, with our allies. And while we
have a military adversary that can’t comp_ete
economically, that’s going to look for op-
portunities to use military force to assert. power,
the only way we are going to stay in position is
through political leadership and technical.lead-

ership. If we don’t structure our R& D to make
sure that we lead, we're going to open up a
whole range of problems for this country. You
have to look at how the R&D is managed,
how it's certified and who gets access to the
results, not how you organize it.

MARKHAM: Bill [Baxter] you mught want to
respond. You used econories of scale, |
believe, as one of the criteria by which you
might judge whether or not a joint. research

-organlzatlon would pass muster

BAXTER Yes, | did, and | m really- not sure |
understand. If economies of scale are not
significant, as hé seems to:suggest, then | see
no case whatsoever for coliaborative activity.
Let each company do its own project, and let
it manage well, and procure well. But | really
think we are using “economies of scale” in
different Senses, because I'm not convinced
that you really mean to tell me that there ‘are
not significant scale economies in R& D,

INMAN: The economies you get are the ab|I|-
ty to focus talent on the areas where there is a
potential for breakthrough, not by dividing
the effort. Maybe | misunderstood you, Sir,
but my great worry is that rules based on
economies of scale would preclude focusing
talent that might give you a breakthrough. {
look at the shortfall in the production of talent
that we aren’t going to be able to correct, no
matter how much we invest, for the next 10
years. And | worry in those 10 years, how we
are going to be.able to keep the lead in a
whole range of industries, not just electron-
ics, unless we can bring the talent to focus on
areas where breakthroughs are in process

FROM THE FLOOR: For one who runs R & D
the worst thing:in the world is to be continual-
ly looking over your shoulder. Having made
that statement, | have a question. What do
you think of joint ventures between say, U.S.
firms, and a German firm,-or U.Sr firms-and
Japanese firms? What rules do you apply in

that case?
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BAXTEH. Well, | would apply exactly the same

rules | described. | would say that, in theory, it
really shc_uld be the world industry that we're

talking about, ‘and it follows that I'd apply the
same rules to a U.S. firm and a German firm.

Having sald that, let me come back and
qualify it just a bit—to try and make clear why
my. own answer to that question makes me
nervous. There's a. quality difference between
foreign competition-and domestic compsti-
tion. Domestic competition is here to stay.
But foreign competition is.a sometime thing,
and it can be. affected dramatically by -exoge-
nous: developments that can turn it on or off.
Shifts in currency, exchange_rates interna-
tional agreements such as we've seen in the
steel and automobile industries, can sudden-
ly and drastically attenuate foreign competi-
tion. So | .have a certain-affinity for preserving

competition, wherever possible, in U.S. mar-

kets. But it-will.not always be possible. | have
no fllusions about that, and by and large, | did
intend to refer to-international markets because
[ think we're talking about. markets for-ideas,
for knowledge and information, and those mar-
kets are international markets for the most
part.

SCHMITT Suppose the Japanese frrms had
gotten together and captured 40 percent of
the market on.a cooperative basis, what would
be your attitude then toward U.S. firms.if they
got together to capture 40 percent of the

market? Would the Japanese situation make

a difference to you or not?.

BAXTER: If | were convinced that such ex_te'ni'

sive -aggregations were really needed to assem-
ble the necessary amounts of capital and the
necessary talent, it would make a difference

to me. And that, mcrdently. |s what ] mean by

econOmles of scale

FROM THE. FLOOH I d I|ke to make the pomt
that the most difficult cormpetitor here is the
nationalized, . subsidized competitor. And.it
seems to me that some of the remarks that
Admiral Inman made about research become
crucial. Because technology is the only possible
answer to the nationalized, subsidized com-
petitor- that can offer below-market financ-
ing, and. cut prices without regard for costs.

MATHIAS: Mr. Baxter raised the point that
international competition Is a sometime thing.
We are facing a cumulative budget deficit for
1984 to 1988, which. is optimistically set at a
trillion, one hundred: fifty two billions of dol-
lars. | say optimistically, because-| think that
although the economic assumptions are fairly
prudent, the political assumptions are just
wiid. So, however you look at that, it seems to
me you're going to face relatively high. inter-
est rates in the United States, a relatively
hard dollar, and that means relatwely difficult
international competition, at least through
1988, and probably Ionger

MARKHAM: If | could make one addrtrona!
statement 1o confirm what the Senator said, |
Just left a conference that raised the question
of why real interest rates are staying as high
as they are. They are very high relative to any
historical level when you consider that the
rate of inflation now is down to virtually zero
over the past three or four months, and down
to 3. 8 percent for the last year. That gives you
a real interest rate in excess of 6.5 percent,
compared with the 2.5 percent average since
about 1880, when we started. comprtrng interest
rate data. The only answer that anyone could
come up with is that these tremendous Fed-
eral deficits create the expectatron that interest
rates will not come down. Eventuatty you're
going to get that crowdrng out effect. ‘

MATHIAS And this becomes a factor in the
competmve marketplace

FROM THE FLOOR One could make that

- argument, perhaps successfully, with respect

to long-term interest rates, but it's. hard to
ratronalrze it on the short-term:-

MARKHAM: That can be anticipated, very
easily, if you take a look at the térm structure
of interest rates; they are competitive, and
one. does affect the other. Corporations have
the. option of either fioating 20-year bonds,
or going into the 90-day note market. | under-
stand the logic of the question “why do these
risks hit us?” unless you expect them to hap-
pen in 80 days, but you get a competitiveness
between long. and short run, After all, is one
substrtutable for the other? .




FROM THE FLOOR: True enough, but one
would think -that it's thé short term ones that
ought to eventually: affect the Iong term ones,
rather than v1ce versa,

MARKHAM Not it you have the tong run
expectatron of high rates.

FR_OM_THE FLOOR: _I'm George Scalise of
Advanced Micro Devices and a member . of
the MCC. I'd like to ask Senator Mathias about
the prospects for legislation during this ses-
sion; and Mr. Baxter, what is the Justice
Department’s view of that legislation, and how
it's going to be implemented?

MATHIAS: Maybe | ought to let Mr Baxter
answer Hhis questron first because that wrll
affect my answer.

 BAXTER: Well, | haven’t seen all the Iegisla’—
tion to which the Senator has referred. | have
seen the Edwards Bill, -H.R. 6262 and | ‘can
imagine going down that path, although | would
prefer not to go down a path that involves
advanced Justice Department certn‘lcatlon
That has lots of drawbacks. '

We, too, have some Iegrstatron that we've
taken up -to the Hill, and | think its responsive
to these concerns. One bill involves :just a
general. detrebling :of damages outside the
hard core cartel area. There is, in my view,
absolutely no justification for the existence of
freble damages for behavior that Is carried
out right in the open and there’s no question
about whether it’s going to be discovered,
The only time people violate the law under
those circumstances is as a consequence of

uncertainty and mistake, and | see no justifi- -

cation for treble damages there.” And that, It
seems to me, would go a long way toward
removing this deterrent to joint R & D activity.

That's as far as-the legislation went: It sim-

ply cuts back to a single-damage remedy. |
would have no hesitation in taking away all
private antitrust actions against joint' R&D
and any damage remedy on the part of the
Government. It seems to me enough that we
have the option to go into court and ask for an
injunction against actwlty that we think is
harmful. .

4

" We have also taken-up legislation that
addresses the crimps on the ability to exploit
technology that | referred to. As to the chances
of that legislation, ‘or the Senator’s, it is-a very

difficuit call, given.the political season that is-
-almost-upon-us. It is not an easy period to get

anything constructwe done

MATHIAS If | could jUSt answer brleﬂy, we

no longer have an antitrust subcommittee in
the Senate, so-that deprives us of a little of
the sharp focus that we would -normally expect
on this issue. But the full Senate Judiciary
Committee is going to hold a hearrng on May
23rd. .

~ If Mr. Baxter is -evailable to testify‘ on the
23rd ‘of May, | will personally see that he is
provided well in advance with all of the pending
bills. | have to agree with' Mr. Baxter that, as
you get deeper and deeper into this vortex of
the political whirlpool, ‘things get more diffi-
cult. But, on the other hand, there are also

_opportunities in a situation of this sort. ifa

clear national problem is: percelved and, as
Admiral Inman has suggested some leader-
ship is exercised, that becomes an opportunity
to get something done so you can have some-
thing to brag about when you: get to election

day

People would percelve tacrlrtatlng R&D as
a positive step we could take that is actually
good for_the Government, because it’s going
to relieve the Treasury of paying for research.
| think everybody acknowledges that, and this is
a way of forwarding President Reagan s con-
cept of having the private sector freed. to do
the things that the’ Government |sn t gorng to
do for it any more ' ‘

INMAN: We are now in an mternataonal mar-
ketplace. In 1980, there was no major, seg-
ment in U.S. mdustry that was rmpacted rhore
than 10 percent by mternatronal trade. In 1980,
there are many Industries that have to con-
tend with:import. penetrations of 25 percent
and even up to 50 percent. And when we try
to retreat behind protectlve barriers, history
ought- to tell us that's not @ satrsfactory way
to go. But even if you drdn t look at history, as
you look at the challenges out ‘ahead &f us, if
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we can't in fact, ensure that we compete, and

-keep competition going, we're not going to

manage our relationship with the Soviet Union.
Despite all the worry about nuclear warheads
and missiles, this is: where the greatest dan-
ger lies. .

So, in looking at the bulk of industry NOW, ‘

and how it operates, we are, as a country,
going to have to focus on the fact that it is and
will remain an mternatlonal marketplace
throughout our lifetime and that of our chil-
dren. We have to find the means and the
management to take maximum advantage
across all the industries, of the graduate sci-
entists that we're producing. Because while
there ‘are wonderful. opportunities out there
with all kinds of technology explosions, we
aren’t producing enough -graduate scientists
to exploit it. So, we're going to have to assure
as we approach new laws and the interpreta-
tion of old ones, that we insist on making

~ maximum use of the I:mlted supply of scientists.

With my own expenence with MCC, | would
be wﬂllng to sign up right away for Baxter's
interpretation of legislation, as satisfying for
an MCC kind of operation. Ali of this may not
be an answer for other industries, but it’s the
small companies that could really benefit—
those unwilling to join us because of worry
about the cost of the private treble damage
losses piled on top of the R& D costs. - -

McCLOSKEY I'd jUSt Ilke to add that hawng
been a close observer of this move toward
the concept .of joint research in the previous
Administration as well as this, Mr. Baxter has
a very enlightened view, it seems to me, of the
situation and direction. And, the offer that.|
heard here now, which was the concept of
limiting third party stits completely, and leaving
the Government’s remedy injunction only,
sounds very attractive to me, and one that we
could work very well with.

MARKHAM In: my wntten statement I had
devoted some space to the fact that we operate
in-a global-economy: It turns out that: the U.S.
share of trade in the manufacturing sector
has declined in 20 years from 24 percent to
14 percent. If you view the United States as a

geographical -area that is part of the global
market, there’s no question that U.S. producers
have lost ground tremendously in such indus-
tries as automobiles, steel, consumer elec-
tronics, chemicals, footwear, textiles, and a
few others. That raises the following concern.

Let’s suppose that corporations take some
actions, whether it's joint research arrange-
‘ments or whatever, that could be perceived
‘normally t0 be unlawful under our antitrust
laws as currently administered and interpre-
ted.’If you viewed such actions strictly within
the context of the U.S. market, taking into
account market shares and the like, they would
appear to restrain competition, But you could
make a case that whatever these actions were,
they would strengthen the competitive position
of some corporations under intense competitive
pressure in _the global market. If you then
redefine the market to be global, you could
view such actions as: pro-competitive in a

~ global context. Is there any way that such an

approach can be accoemmodated under. the
rules and the enabling, Ieg|slat|on foltowed by
the Department of Justice?- -

| suppose if you had an Assistant Attorney
General for Global Antitrust, he might view it
from that perspective, in very much the same
way that, when | was with the Federal Trade
Commission, we viewed the merger of two
very weak automobile companies to form
American Motors, maintaining it-was pro-com-
petitive, because it made: possible a fourth
competitor in the domestic automobile market.

At that time, it was legitimate to consider
the domestic automobile market. But let's
suppose that American now had to merge
with say, Chrysler Motor Company, or two
steél companies had to merge in order to
maintain competitiveness in a global market.
What would be the relevant market definition

~ now? How would you ook at this?

BAXTER: | really don’t find that a problem.
There's nothing In the antitrust laws that makes
any reference to U.S. markets. References
are to relevant markets and lines of commerce,
and to restraints of trade, which | maintain
equivalent to the phrase, restrictions on output.




~ Anything that works to increase output is pro-
competitive,as far as I'm concerned. The
statutes do not constrain us. | have taken the
position many times that the relevant market

for antitrust purposes wili -often -be an-interna~

tionai market, and where it is, we draw con-
clusions based on an international market
So I think that's a false problem

FROM THE FLOOR In the: case of your pro-
posed legislation, Mr. Baxter, in the event of a
change in Administration, how would that affect
your Department’s V|ew of thls issue?

BAXTER I get that questlon all the tlme 1

really don’t think we would go back to the old
antitrust. | realize a lot of peopie. think that
I've made big changes, but that's only partially
true. These changes have been evolving over
the past couple of decades. They reflect-an
intellectual revolution in industrial organazatlon
from the late 1950's that Is stil going on. So,
the ideas that 1 have brought into the Justice
Department, into the antitrust laws, are now
old ideas widely shared In industrial organ-
izations, | guess you could never rule out the
possibility that there are still Mike Pertschuks
in the world, but | find it extremely unlikely
that anybody would come along and really
turn back antitrust policy in a significant way.
There will be no intellectual support for it what-
soever, and- | really regard myseif as the first
robin of spring rather than the spinner of the
world. 1 don't think there's a serious risk that
we're going back to the old. style which | regard
~as mindless antitrust,

MERRIFIELD: Thank you, Jesse [Markham]
for moderating an excelient panel, and thank
you, panelists and all the others who have
contributed today. It's helpful to remind

ourselves that we're in a perlod of extraordi-
nary change. George Berry, the former Dean
of the Harvard Medical School said, ‘'This

‘period in which you and | are now living will be

one day recognized as & ‘'second great divide
in human history, the first being the emer-
gehce of civilization 10,000 years ago. More
change will occur in the next 10-20 years
than has happened in alf of history.”"

‘You and | have lucked into this moment,
and the management of change has got to be
our primary understanding. There are tremen-
dous forces operating in world markets, These
forces include a technological explosion that
is obsoleting our plants and facilities in an
increasingly shorter period -of time; the tar-
geted industry strategy that the Japanese have

‘modeled and everybody’s ¢opying worldwide;

the emergence of the less developed coun-
tries to take market shares in areas where
they have low-cost natural resources or low
labor costs. All of these are going to rnodlfy

OUT enwronment

We have to understand these things clear—
ly, but we siill have to understand that we

‘have, by far, the most advantageous set of

resources and capabilities-anywhere in the
world, Let’s not forget for a moment, that we
have the advanced technology, we have the

"industrial infrastructure, -we have the entre-

preneurial character.and culture, the capital
formation . capability, and’ the world's largest
market. All we have to do is get the barriers
out of the way, and set up appropriate incen-
tives. That's the role of Government, and that's
what we're here to help you with. 1 would like
to challenge each of you to come back to us
with ideas that will keep:this process going.
Thanks very much.
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