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Benefits of Cooperative Effort

Collaborative arrangements
improve innovation exchange, but
broader sweep is necessary

BY WILLIAM C. NORRIS*

Since technological innovation and cooperative R&D are
critically important issues and are interrelated, I will discuss
them in the context of collaboration for expanding innova-
tion. Asbackground, I should note that the United States is
not adequately responding to the challenges of foreign com-
petition. Seventy percent of our domestic market is accessi-
ble by other countries and we are being beaten in many in-
dustries, especially by the Japanese. Tomorrow, we will be
beaten even worse by Japan and the little Japans that are
emerging unless we respond aggressively, quickly and most
important, efficiently.

One obvious and necessary action to compete with the
lower cost of foreign labor is to invest in more robotic equip-
ment to improve productivity in the factory, and in more
computer and telecommunication equipment to improve the
productivity of the services sector. A surge in capital equip-
ment investment, however, will further aggravate an already
serious unemployment problem. Therefore, we must
simultaneously address the issues. of improving productiv-
'ity to better compete with our existing products and ser-
vices and to expand the development and production of new
products and services to create more jobs.

One of the characteristics of the Japanese soc1ety that
works for them and :against us is the propensﬂ:y for consen-
sus seeking and the tradition of cooperation in developing
and exploiting base bechnologies inselected industries, As a
consequence, they are far more efficient than we are, because
in our society cooperation is lagging. For example, there.is
not nearly enough ¢ooperation within industry and between
industry and academia. As for the relationship between
business and government, it's been more adversarial than
cooperative, especially at the federal level. The place where
the most cooperation is' taking place' today is at 'state-
community-neighborhood levels. But even here, participation
by business, academia and government in coopera tive pro-
grams is far short of what is requited to improve pmductmty
and at the same time create the large numbers of badly need-
ed new jobs,

We must change into a mode of cooperation to the fullest
possible extent in order to most efficiently use our scarce
resotirces to meet those objectives—not by trying to emulate
the J apanese system, but by doing it within our own culture

*Chairman and Chief Executive Officer;, Control Data Cor-
poration, Minneapolis, MN; keynote address delivered at
LES US.A./Canada Annual Meeting, October 1984, :

in our way. Our efforts to work together must include
technological cooperation among large companies, among in-
dustry, universities and government, between large and small
companies, and at the community level among all sectors. In
addition, states should form regional organizations to pro-
mote technological cooperation among themselves and with
foreign countries. I will elaborate on each area.

LARGE COMPANIES

Beginning with large companies. It is important to em-
phasize that we should not only encourage increased coopera-
tion in research, but also strive toward cooperation which is
in support of competition. A properly constituted
cooperative research venture represents cooperation now in
support of enhanced competitive performance in the future.
Let me be more specific and turn to the myriad U.S. in-
dustries that can be characterized in at least several of the
following ways:

—Rapid technological advance.

—Growing costs of assaulting each succeeding scientific
and technological barrier to progress (the bet-your-company
syndrome).

—Shortage of skilled research-oriented personnel.

—Insufficiency of research facilities.

—Tbo little research to support reasonable scientific and
technological progress.

—Substantial and growing competition from non-U.S.
firms in both U.S. and other markets.

Far more industries than you may at first recognize display
at least three or four of these attributes and thus are can-
didates for establishment of a cooperative research venture,
It should also be noted, however, that a high degree of
reliance on science and technology by an industry is neither
anecessary nor sufficient condition for the proper establish-
ment of a cooperative research venture.

To further put matters in perspective, we should note that
the decline of US. post-World War IT market dominance in
many industrial areas was inevitable. First, the rapid rise of
the international enterprise catalyzed the process. Second,
the unprecedented open attitude of the U.S. government and
the U.S. science establishment contributed materially to the
international diffusion of scientific achievements. Third, the
U.S. institutions of higher learning welcomed, even sought,
students from around the world. Finally, of course, certain
nations, most notably Japan, were able to concentrate
disproportionate resources on exploiting scientific outcomes
through market-oriented innovations because they were
significantly relieved of the necessity to pursue science on
their own, given the openness of the US. research programs
and results.

The U.S. benefitted materially from its science and
technology transfer programs and activities for perhaps
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20 or 25 years following the end of World War II.
Moreover, we probably could have continued along this
path without jeopardy but for two “failures” of our own
policies, both public and private. First, the U.S. was in-
creasingly wasting the resources necessary for research
and development through the growing needless duplica-
tion of efforts, especially with regard to basic and applied
research. This was due importantly, though not exclusive-
ly, to poorly thought-out antitrust attitudes and laws.
Second, U.S. firms failed to acquire the rights to the
technologies and techniques developed overseas on the
basis of U.S. science, as a quid pro quo for the transfers.
But the stageis set for change. At last the U.S. is com-
ing alive to at least some of the problems it faces with
regard to U.S. competitiveness. One of the principal
manifestations of this awareness is the mounting interest
within both U.S. industry and government in cooperative
research ventures. Properly constituted, such a venture
is a joint activity which allows firms to share research
results that they can then individually apply to new prod-
ucts, processes, and services for markets of their own
choice. A cooperative research venture can obviously cut
the costs of certain types of research and thereby free
resources to expand the technological possibilities
available to the participating firms and toits licensees. It
is this latter result that can have the most dramatic effect
on progress—measured both through gains in U.S. pro-
ductivity and greater international competitiveness.

Needless Waste

Avoiding the waste of R&D resources caused by the
needless duplication of research is another common
underpinning of cooperative research ventures. Asearlier
stressed, market competition should and must be
preserved between firms participating in cooperative
research ventures. But the preservation of such market
competition does not require that each firm be encourag-
ed to devote its independent and separate resources to
every research task at hand. Generally, if the frontiers of
science and technology that underlie an industry’s prod-
ucts and services can be expanded more quickly and
economically, those innovative and competitive products
and services that generate both public and private bene-
fits will emerge in profusion—and do so more efficiently.

Inthis connection, with regard toresearch outcomes, let
me comment briefly about the Microelectronics and Com-
puter Technology Corporation (MCC), the first of the new
wave of cooperative research ventures, MCC was launch-
edin 1981 and presently has 19 participating companies.
Control Datais one of them and the benefits to us in terms
of the availability of research results will be significant.
More specifically, we have calculated that our commit-
ment of $14 million to several MCC research programs will
give us over a three-year period access toresearch results
of interest costing some $119 million. That’s not a bad
bargain for us—and for the nation, when you consider
that other shareholders are gaining similar advantages.

Let me elaborate just a bit on conversion of research
outcomes into competitive products. Cooperative re-
search ventures in general should properly be confined to
the research end of the process of innovation. The research
results and technological possibilities emanating from
research cooperation should be exploited by individual
firms that carry out product development, production,

and marketing in competitive rather than cooperative en-
vironments. The Japanese electronics industry has
adopted this strategy with great success, to cite but one
example.

The availability of the research results of cooperative
research ventures is a crucial issue. And it has broad im-
plications for both public and private policy. Cooperative
research ventures certainly must make their research
results available to participants in a timely, efficient man-
ner. But, in my view, they should also be required to license
such outcomes to others, after sponsors have enjoyed a
suitable lead time (three years is about right for most in-
dustries) and, of course, such research results and
technologies should command a fair price from nonpar-
ticipating licensees.

Equally important, cooperative research ventures
should be encouraged to make a special effort to provide
their research results to small enterprises. As I will later
emphasize, small business in the United States is an
especially important source of innovations. This is not to
say that large firms—the sorts of entities primarly sup-
porting cooperative research ventures—are unnecessary
to generate innovations. It is rather that small firms are
critical to the maintenance of U.S. innovative perfor-
mance across a broad industrial front.

Often, for example, the small enterprise can justify the
earlier introduction of a new product or service because
the potential returns relative to the size and investment
of the firm are so much greater than is the case for its
larger competitors. In this way, and others, the small
business community provides long-run benefits to all who
participate in such markets through the competitive spur
it provides and the ever-improving products and services
that result. Larger firms also benefit from the early
testing of the market acceptance of innovations; they can
then concentrate on improving the products which result
and expanding the markets for them.

Importantly, because of its new-found interest in what
is being referred to as ‘“United States competitiveness,”
the federal government, including Congress, is showing
mounting support for the encouragement—rather than
discouragement—of cooperative research ventures. Such
support is both timely and crucial to the establishment of
pro-competitive research cooperation. At present, Con-
gress is about to pass legislation that clarifies and
balances antitrust laws to encourage the formation of
cooperative research ventures.

UNIVERSITY-INDUSTRY-GOVERNMENT

A close linking of university, industry and government
is, of course, another essential underpinning for expan-
ding innovation—to more efficiently create and transfer
new knowledge and to better train more people.

Critical U.S. shortages of scientific and technical per-
sonnel and inadequate laboratory facilities and in-
strumentation in universities, have all been well
documented.

An exemplary model of industry-university-govern-
ment cooperation addressing these problems is the
Microelectronics and Information Sciences Center at the
University of Minnesota. The center, founded in 1980, has
aninitial funding of $6 million by industry and there will
be more to follow. In addition, last year the State of Min-
nesota appropriated $1.3 million in funding, and the




center isreceiving federal research grants. Thecenter did
not have to make the usual huge investment in laboratory
and processing facilities because it has access to facilities

. in industry that represent an additional investment of
" more than $100 million. Thus, scarce research dollars are
. not diluted by the cost of duplicate huge facilities or

salaries for operating personnel, who arein critically short
supply.

The center will greatly expand work/study programs by
providing more instruction at work. Computer-based
education will play an important role in helping to deliver
instruction and administer examinations, thereby
avoiding additional burdens on the faculty caused by the
remoteness of the students from the university.

Even though a major part of the industry funding is
provided by big business, another important and essen-
tial aspect of the programis that others, especially small
enterprises, will have access to the results of the R&D.
It is contemplated that many new companies will be
spawned.

Thefinal point to be made about the center is that there
are strong beliefs by both industry and university par-
ticipants that academic integrity and the cooperative ad-
vancement and application of technologies are
compatible.

SMALL AND LARGE COMPANY COOPERATION

In order to fully appreciate the enormous potential of
greatly increased cooperation between large and small
business, it is necessary toreview a few more relevant fac-
tors about both. First, small business is uniquely impor-
tant in American society. It was the foundation on which
our country was built and achieved greatness. It still is
the primary means for encouraging and rewarding in-
dividual initiative. And it provides more products, ser-
vices and jobs, relative to our GNP, than does small
business in any other country. Second, studies show that
during the last decade small firms generated a high
percentage of all new jobs. Third, studies also show that
small companies produce 24 times more innovations per
dollar thanlarger ones, and they produce two and one-half
times more innovation per employee than large com-
panies. Fourth, we have a well-developed securities
market where equity capital can be raised by small en-
trepreneurs. It is unique to America. And fifth, with
respect to big business, is that in addition to the pro-
d1g10us amounts of unused and underutilized technology
in their laboratories, large companies have contingent
assets in the form of underemployed management and
pmfessmnal personnel.

By making available its underused technology, and by
offering its professional and management assistancetoa
small company, a large company can realize additional in-
come from past investment. And, through equity in-
vestments in and R&D contracts with small companies,
large companies can gain more economlcal access to new
products and markets. Four years ago, my company
started making equity investments in small compames
many of which are now developmg products and services
that will be marketed by Control Data. In fact, quite a few
of those products and services were developed by the
sma]ll compames using Control Data technology.

Such programs accentuate the strongest attributes of
both large and small enterprise. To further elaborate on

the advantages of small companies it should be noted that
they are inherently more creative and flexible, with lower
overhead. Hence, they can frequently develop new prod-
ucts and services sooner for less cost. But larger com-
panies, with greater resources, can provide efficiencies in
production and marketing.

The potential of cooperation between large and small
business can hardly be overemphasized. Since this oppor-
tunity is not as readily available to other countries, we
must capitalize on it, just as other countries, especially
the Japanese, capitalize on the unique attributes of their
culture. But cooperation won't happen unless there is a
widespread dedicated effort focused on that objective, In
response to that need and the accompanying business op-
portunity, Control Data has developed numerous services
to facilitate the process of large companies, universities
and government laboratories working with small com-
panies. Today I will elaborate on just two of them: Quest
for Technology and Business & Technology Centers.

QUEST FOR TECHNOLOGY

Quest for Technology, or QF'T, as the name suggests, is
aprocess to facilitate identification of technologies with
commercial potential in the laboratories of business,
academia and government. Quests are conducted by a
team of professional and executive personne] from ap-
propriate fields. Promising technologies are listed by
Technotec, a data base of technologies available for com-
mercialization or technologies wanted. Often just the
listing process will match an entrepreneur seeking to start
a company with an appropriate technology. QFTs are in
process at eight universities and several corporations, and
interest is growing.

BUSINESS & TECHNOLOGIES CENTERS

Our business and technology centers provide various
combinations of consulting services; shared laboratory,
manufacturing and office facilities; and other services to
facilitate the start up and growth of small businesses.
Economies of scale make it possible to provide occupants
of the centers with needed facilities and services of much
higher quality and considerably lower cost than any
would be capable of obtaining or providing for itself.

Control Datais also assisting small business by foster-
ing public/private cooperation at the community level.
More specifically, we are helping to launch and have been
participating in the operation of community-based
organizations with those objectives. I will describe two
types: A cooperatmn office for small business and a seed
capital fund.

Cooperation Office

A Cocperation Office fosters the startup and profitable
growth of small businesses. It is a nonprofit corporation
financed during the early years by contributions and
grants with the expectation that the organization will
eventually become self-supporting from client fees and
funds generated by investments in client companies.

A Cooperation Office’s board of directors consists of
leaders from all major sectors of society. The approach is
simple: An entrepreneur has an idea for a new product or
service and wants to start a company. The Cooperation
Office helps develop a business plan and obtain financing.
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The permanent staff is small, but the Cooperation Office
draws on a volunteer advisory panel of engineers, scien-
tists and executives for the specific expertise required to
evaluate and help prepare business plans. Because these
plans are expertly conceived, the chances of receiving ade-

. quate financing and achieving economic viability are

substantially increased.

Seed Capital Fund

Seed capital is often not available for new companies
during their initial formation and early development
stages from more conventional sources such as venture
capital companies and banks. Perhaps I should elaborate
on the differences between seed capital and venture
capital, or as some say, adventure capital vs. venture
capital, Sometimes it is called “angel money,” and there
are those who suggest that the most appropriate source
for seed capital is your mother-in-law. It’s no joke,
however, to raise seed capital for a start-up company,
because most venture capital funds will only invest in a
proven product or service and proven managers. In other
words, they usually don’t want to finance the develop-
ment of a technology or to support an entrepreneur who
has never managed a business—and most haven’t.

Because of these realities, a seed capital fund is needed.
The first one, the Minnesota Seed Capital Fund, was
founded in 1979. 1t is receiving growing support. Re-
cently, three pension funds became investors, and several
more are considering investment.

Job Creation Network

The Cooperation Office, the seed fund, and the BTC
described a moment ago constitute what is called a Net-
work for Job Creation, which provides the support need-
ed by small enterprises to become successful. Unfor-
tunately, in our present economic system, such assistance
is left too much tochance, with an undue burden on the en-
trepreneur. As a consequence, a high percentage of new
businesses fail. On the other hand, through expanded in-
itiatives and cooperation among industry, government
and universities, the necessary support can be provided
to vastly increase the success rate for new enterprises. The
network is being widely replicated.

To stimulate the participation by business and industry
in job creation, another program has also been devised
called Start-A-Company. It has the objective of facili-
tating the process whereby well established companies
assist in the start up of small enterprises. Assistance
takes the form of technology spinoff, management and
professional consulting and/or equity investments.

The first program was launched in Minnestoa last May.
It is planned that larger companies in Minnesota will
assist in the start up of two companies each and that
smaller companies will assist in the start up of one com-
pany each. Thlrty-three companies have committed to
participate. Also, nine Umvers1ty of Minnesota senior
faculty members are assisting in identifying and transfer-
ring technologies to help get small companies started.
Thus far, seven companies have been launched and many
more are planned.

A final point to mentionis that all types of companies
can participate successfully—not just manufacturmg
companies, but also banks, insurance companies, retail
companies, utilities, law firms, public accounting branch
offices, and so on.

Institutionalizing Innovation

There is one other function of a job creation network
that merits mention. It can help people gain a better
understanding of the critically important role of
technology in society, especially the fact that most new
jobsresult from the application of technology by the proc-
ess of innovation. Most people do not know where jobs
originate, nor how terribly difficult it is to create them.
That low level of understanding can easily accommodate
thebelief that the stork brings jobs, although in the U.S.
the stork has been preoccupied with the more traditional-
ly prescribed role.

A network in a community provides a perspective on
job creation that can be widely understood because of
local participation in the process. In other words, thisis
the way that the culture of technology must be implanted
at the grass roots of society, because otherwise experience
shows that most people won't become involved and as-
sume their share of the responsibility for creating the jobs
so badly needed.

LEGISLATION

Getting support for a job creation network is a long,
hard process. In fact, financial incentives are needed to
stimulate the required level of support. Last year Min-
nesota passed legislation to encourage support for job
creation networks. Briefly, it provides:

s A 50% tax credit for contributing to cooperation

offices.

® A 30% tax credlt for investments in new small com-

panies, up to a maximum of $100,000.

¢ And a tax credit equal to 30% of the value of

technology transferred by large companies to small
businesses.

Let me elaborate on the reasons for these incentives. A
major one is that, frankly, too many of our leaders in
business, government, academia, foundations, labor and
thereligious community are simply unwilling or unable to
face up to the seriousness of our problems. Too often it’s
everything as usual, with little inclination to make the
changes and the effort necessary for significant moves in
new directions. As a consequence, the difficult process of
job creation is often made even more difficult and takes
twice as long as necessary. In some communities, it isn’t
ever possible to get the cooperation and support required
for an effective job creation program.

Five years have passed since we began the effort to
establish the first cooperation office in Minnesota. Rais-
ing the necessary funds was a challenging exercise. The
cornicept was new and unemployment at that time in Min-
nesota wasn't nearly as high asit is today. Even after gain-
ing acceptance of the merits, it was still necessary to over-
come the barrier of established patterns for charitable
contributions, which are hard to change.

And, in spite of demonstrated success, it continues to
be difficult to obtain adequate funding for the Minnesota
cooperation office. That’s the reason for the legislation
granting a 50% tax credit for a contribution to a coopera-
tion office or a similar type of organization. Incidentally,
this same type of incentive is available in Pennsylvania
and Indiana.

Establishing a seed capital fund is also difficult. Likea
cooperation office, it requires dedication and arm
twisting. Again, the reason for the Minnesota state tax




credits for investments in new business start ups.
Another problem is to convince executives in well-
established businesses of the merits of assisting in the
start up of small enterprises. Earlier, I mentioned that 33
companies are participating in the Start-A-Company pro-
gram. On the surface, this appears good—and, everything
considered, it is—except it has taken four years to gain the
understanding necessary to get this level of participation,

which has come about through urging their support for '

the cooperation office and the seed fund, and the track
records of success which both are building. Hopefully, tax
credits for technology transfer and investment will help
stimulate more attention to the potential of cooperation
with small businesses. ’

REGIONAL APPROACH

Now let me move from community cooperation to
describe a regional approach for promoting technological
cooperation among individual states and between those
states and foreign countries. A major objective of the ap-
proach is to establish a system that will foster increased
technological cooperation and equitable technology ex-
change between aregion of the U.S, and foreign countries.
Forreasons tobe discussed later, Japan and Great Britian
should be the first foreign countries targeted. Implemen-
tation can occur simultaneously and independently with
each country.

Before providing a few highlights about the approach,
Ishould also mention that the states that have been ten-
tatively selected for a regional group are the members of
the Midwest Governors Conference. A steering commit-
tee consisting of representatives from each of these states
has been formed. It is chaired by Minnesota Governor
Rudy Perpich. The steering committee will consider and
recommend policies and the type of organizational struc-
ture to implement the program.

Japan

A major reason for selecting Japan for a regional pro-
gram is simply that our federal government lacks the
leadership and ability to achieve a consensus on solving
the extremely serious problems in technology and trade
with that country. A regional grouping of states in a
public/private technology and trade consortium, however,
can devise the necessary actions and marshall the sup-
port needed to effectively address them. Such a consor-
tium could move faster and more flexibly than the U.S. as
a whole, while bringing a critical mass to bear that no
single state can achieve alone,

The most significant problem is that access by the
United States to Japanese technology is pitifully small
compared to the technology access that the U.S. provides
toJapan. Research results from Japan are less accessible
by other countries than from any other noncommunist
country. Most research in the U.S. is performed in univer-
sities and is accessible by other countries through the
movement of graduate students; the widespread licensing
of research results, and the practice of open publication of
research results. In'contrast, much of Japan’s research is
carried outin governmentlaboratories and private com-
panies whose laboratories are closed to American corpora-
tions. Thus, transfers of technology between the U.S. and
Japan are heavily imbalanced in Japan’s favor.

Furthermore, Japanese companies frequently obtain

licenses for advanced technology developed in this country
at low costs which inadequately reflect the cost of the
technology, the risks assumed in its pursuit, or the time it
takes to perfect it. This is particularly true of licenses ob-
tained from universities and small companies. In contrast
to the open flow of low-priced technology from the U.S. to
Japan, all advanced technology licenses flowing from
Japan require approval by the Ministry of International
Trade and Industry (MITI), which allows no bargains.

Cornerstones of the regional approach are equitable
bilateral technology exchange, technological cooperation
among states and between the region and Japan, and
equitable bilateral trade agreements between the region
and Japan. Trade agreements normally should follow after
technology exchanges and results from cooperative
projects.

Projects for Cooperation

Cooperative projects should be selected which normally
would not be undertaken by industrial firms because of
high risk, long development cycle, or resource re-
quirements too great for private sector funding. One area
that comes to mind is the development of technology to
recycle and/or dispose of toxic wastes. Other possibilities
can be selected from such fields as energy, new materials
and health care for the aging.

State and private sector funds would be used for finan-
cing cooperative technology projects and technology
transfers. Participation should be voluntary. The involve-
ment of state governments would assure the cooperation
of state universities. Large companies would find new op-
portunities for technological cooperation, and new
markets for their products and services. Small companies
would be able to improve their bargaining position in
technology transactions to either establish or expand
trading opportunities. For example, small concerns desir-
ing to sell technology for cash rather than exchanging it
for other technologies would have the option of selling to
the consortium rather than Japan, thereby meeting their
own cash-flow needs while enabling the consortium to get
equitable technology in return.

“Value-for-value” would be the motto for the consortium.
The surest method of achieving equity in the area of
technology is simply to exchange it. That is, to import from
Japan technology of a value equivalent to that exported.

Having outlined the essence of the regional approach
and the reasons for selecting Japan as one of the initial
partners, let me now review the two main reasons for selec-
ting Great Britain as the other initial partner. Oneis that
past studies have shown that Great Britain is second on-
ly to the U.S. in the number of technological possibilities
that are generated from its research and development ef-
fort. In contract to its great creativity in generating
technology, however, Great Britain has consistently lack-
ed the ability to exploit it through the complete process of
innovation. On the other hand, the U.S, has a much better
innovation record. Hence, the stage is set for a highly pro-
ductive technological cooperation between the U.S. and
Britain.

The second reason for choosing Great Britain is the
similarity in culture between the two countries. Any
broad-based cooperative program will be confronted with
many problems, and cultural differences will tend to ex-
acerbate them. Hence, progress is initially likely to be
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faster with Great Britain, where the differences are
relatively minor, and this experience can be used to good
effect in solving more difficult problems in a Japanese
cooperative effort. However, aside from cultural dif-
ferences, competition provides advantages to all parties.

The administration of a regional approach to
technology and trade would not be easy. However, thereis
adequate experience to draw on to assureits success. The
payoff willbe the establishment of a system that will pro-
mote open, competitive and equitable conditions for
technological cooperation and trade.

CONCLUSION
What the United States needs most of all is a surge of

innovation on an unprecedented scale to improve produc-
tivity and create the new jobs so badly needed. The broad
sweep of cooperation I have outlined is the centerpiece of
such a program. It is do-able and affordable. It’s do-able
because all parts, with the exception of the regional ap-
proach, are being successfully implemented today, albeit
on too small a scale. Furthermore, there aren’t any
technical frontiers to break with the regional approach—
success depends primarily on dedication, and I believe
there is a desire to do it.

And the program is affordable because its main thrust
is toincrease the efficiency with which we utilize present
resources. Therefore, the stage is set and I can’t think of
any reason for not proceeding full speed ahead.
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