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ARNOLD C. COOPER

Dr. Arnold C. Cooper is a professor at The Krannert .

Graduate School of Industrial Administration, Purdue i

University. Dr. Cooper received the bachelors degree in .

chemical engineering and the masters degree in industrial

management from Purdue University and the doctor of

gusiness administration degree from The Harvard Business
chool.

EXIrrYrry)

Dr. Cooper has been an assistant professor at The Harvard
Business School and a visiting associate professor at The
Graduate School of Business, Stanford University. He
teaches a course in Small Business Management, has co-

authored a textbook in the area — Small Business Manage- .
ment: A Casebook, and has written a number of articles on

entrepreneurship and the management of smaller firms. .
Dr. Cooper and his wife, Jean, have two children. ¢
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Dr. Victor J. Danilov is executive vice president of Industrial
Research Inc. and publisher of Industrial Research magazine,
with executive offices in Beverly Shores, Indiana.

Dr. Danilov is a technical journalist who has become a
specialist in the study of high technology entrepreneurship,
science-oriented regional development, industrial and
research parks, new product development, and science
policies and funding.

VICTOR J. DANILOV l

Before becoming publisher, he served as executive editor of .
Industrial Research for eight years. He is a former news-
paperman, journalism professor, and technica! information

|
officer. [
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Dr. Danilov holds degrees from Pennsylvania'State,
Northwestern, and Colorado Universities and is the author of

several books and more than 100 articles. He also is a

member of the U. S. Department of Commerce Panel on the

International Transfer of Technology, the National Science

Foundation’s Science information Council, and the American -
Business Press Inc.’s Government Business Science and
Technical information Committee.
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ARCH RICHARD DOOLEY

Dr. Arch Richard BDooley has been a member of the faculty
at Harvard University since 1954 and currently teaches
Production and Operations Management courses in the
first and second year MBA program and seminars in the
DBA program. Management of small enterprises 1s a field
specialty as well as production management, industrial
relocation, computer process controls and manufacturing
policy.

Dr. Dooley holds an A.B. degree from Yale and M.B.A.

and D.C.S. degrees from Harvard University. Prior to his
appointment at Harvard he served as Assistant Professor at
Oklamoma City University and Assistant Dean of Business
Administration at the University of North Carolina.

Dr. Dooley has published numerous articles in the fields of
production management and small enterprises.

Professional activities include Dr. Dooley's membership 1n
the Academy of Management. He was a director of the 1358
Danforth Seminar on Religion and Ethics in American
Business Decisions and he is currently a director of
Massachusetts Blue Cross, Inc. and director of Venture
Research and Capital Corporation.

KIRK P. DRAHEIM

Kirk P. Draheim 1s an officer and director of Crocker Capital
Corporation, Palo Alto, California. Previously, he was a
senior consultant with MDRI and Management and Eco-
nomics Research, Inc. where he played a principal role in
economic development and technology financing studies.

Mr. Draheim 1s a member of the Board of Directors of eight
small technological companies which he had assisted in
forming and serves as a consultant. He I1s the author of
several reports and articles on technological industry,
financial and economic analysis and industrial development.
He has also directed and participated in a host of studies in
related projects.

Mr. Draheim holds a B.C.S. degree in economics from Drake
University and an M.B.A. degree in industrial management
from the Wharton School of Commerce and Firance.
University of Pennsylvania. He has taken subsequent
graduate work in finance, economics and marketing at the
Harvard Business School and the University of Chicago.

Mr. Draheim's professional memberships have included the
Institute for Management Sciences, National Planning
Association, American Industnal Development Society,
National Association of Business Economists, National
Association of Accountants and the Institute of Radio
Engineers.
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CARY HOFFMAN

Cary Hoffman's primary research interests are involved in the
development and application of analytical techniques and
measures to a large number of areas especially concerned
with the management of research-oriented industries and
specialties and with the formation and growth of high
technology firms. He also serves as a consultant to several
technical R and D companies.

Mr. Hoffman has participated in studies of the role of the
financial community in the formation, growth, and effective-
ness of technical companies; the develcpment of a program
for making the Ozarks region attractive to small and inter-
mediate-sized technical companies; the role of entrepreneur-
ship in the formation, growth, attraction and survival of new
technical companies; the role of small technical oriented
business in federal R and D activities; and the role of the
small firm in the large economy.

Mr. Hoffman has the BBA (with honors} and MBA degrees
and is currently pursuing his Ph. D. from the University of
Texas at Austin.

RICHARD P. HOWELL

Richard P. Howell is Managing Director of Howell Associates
of Palo Alto. He specializes in various aspects of manage-
ment analysis and control procedures. Recently his interests
have been focused on high technology industry with special
attention to the management problems of key employee
recruiting, compensation, and enhancement. His concern
about “what makes a technical area grow,” has stimulated
him to participate in the financing, formation, and manage-
ment of several successful, small, high technology
companies.

Aside from the breadth of experience afforded him by
participating in multidisciplinary research for over thirteen
years with SRI, Mr. Howell's broad capabilities have been
enhanced by industry assignments in establishing
acccunting, budgeting, analysis and control systems.

His articles have been published in leading journals read by
financial executives, investment analysts, engineers, and
general management. Representative titles are Economic
Appraisal of Proposed Equipment — The Cost Element,
Improve Your Ratios, Can Leadtimes be Shortenc by Atom
Lessons, Aerospace Nomads — How Professionals ‘ove,
On Profsssional Salaries, and Are Defense Engineers
Switchable?

Mr. Howell received a B.S. degree in mathematics from the
Unlversity of Washington in 1942 and has had post graduate
work at UCLA in Aerological Engineering.

A e




LN S W 2 veen

e

U R ]

Q

ERIC

Aruitoxt provided by Eic:
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Dr. John L. Komives is the Director of The Center for
Verture Management, 811 E. Wisconsin Avenue, Milwaukee,
a not-for-profit, educational research institute dedicated

to the study of entrepreneur and new business enterprise
formations. Dr. Komivas was named director of The Center
in July, 1968.

Prior to joining The Center, Dr. Komives was director of the
Center for Management Studies of Kalamazoo, Michigan,
attached tg Kalamazoo College. He also collaborated with
the Upjohn Institute for Employement Research. Dr. Komives
also has an extensive private business background.

Dr. Komives received his doctorate from Michigan State
University in 1965. The title of his doctoral thesis was
“Some Characteristics of Selected Entrepreneurs.” He
received his B.A. and M.B.A. from the University of Detroit.

Dr. Komives and his wife, Margaret, have four daughters.

DR. LAWRENCE M. LAMONT

Dr. Lawrence M. Lamont is Assistant Professor of Marketing+
in the School of Business at the University of Colorado. He
holds a B.S.E. (Chemical Engineering), M.B.A. and Ph. D.
from the University of Michigan.

Dr. Lamont was previously a Technical Sales Representative
for Dow Corning Corporation and a Research Associate at
the Institute of Science and Technology, University of
Michigan.

Dr. Lamont is oresently doing research on different aspects
of technology-based enterprises including technology trans-
fer, entrepreneurial characteristics, marketing and finance.
Future research will investigate the diffusion of industrial
innovations and the marketing of research and development.

Dr. Lamont and his wife have two children.
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fdward B. Roberts holds four degrees from M.I.T - S§.B.

and S.M. in electrical engineering, S.M. in industrial manage-
ment, and Ph.D. in economics. He is active as a consultant
to many firms, as co-founder of three companies, and as a
director of several new-technology enterprises such as those
he described in this article; and he is the author of a number
of papers on management subjects. He has been a member
of the Institute teaching staff in the Sloan School of Man-
agement since 1958 and is Professor of Management.

ALBERT SHAPERO

Albert Shapero is President of Multi-Disciplinary Research,
Inc., a consulting and research organization operating
nationally and located in Austin, Texas. He is Professor and
Chairman of the Department of Management at the University
of Texas and is a director of Unitech, Inc., Hedge Fund of
America, Inc., and Summit Management Corporation. Mr.
Shapero received his B.S in Mechanical Erngtneering and
M.S. in Industrial Engineering from University of California.

Mr. Shapero’s research, teaching, and consulting interests
are in the management of technical enterprises. At Stanford
Research Institute, as Director of the Technology Manage-
ment Division until 1966, he had for ten yea*s been principal
investigator, project leader, or participant in numerous
research projects concerned with the management of change,
economic development, systems analysis, human factors, and
the management of technical and intellectual resources
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Dr. Jeffrey C Susbauer 1s Assistant Professor of Management
and Industnal Relations, James J. Nance College of Busi-
ness Administration, The Cleveland State University. He has
previously held teaching appointments at the George
Washington University and the University of Texas at Austin,
and has lectured at the American University.

Dr. Susbauer was educated at Seattle University (B.C.S.,
1964), Indiana University (M.B.A., 1966) and the University
of Texas at Austin (Ph.D., 1969). He served as Assistant
Director of Evening Classes, Seattle University, and was
Administrative Assistant to the Manager of Technical
Operations, Aerospace Research Applications Center,
Bloomington, Indiana. He recently completed an assignment
on the Army General Staff, Washington, D.C., engaged in
developing automated management information systems and
performing operations research and systems analysis for
Army program budgeting.

Dr. Susbauer is an active consultant to high technoiogy
industry and is currently developing an experimental program
of entrepreneurial studies at Cleveland State University. He
has published several articles and monographs and 1s
currently writing two books on business policy and admin-
istrative science. He is a member of the Academy of
Management, Beta Gamma Sigma, Alpha Kappa Psi and the
Society for the Advancement of Management. He and his
wife, Kay, are also currently researching and writing about
management of the health sciences. They have two children,
Stephanie and Kimberley
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Dr. Karl H, Vesper is an Associate Professor of Business
Administration and Mechanical Engineering (a dual
appointment) at the University of Washington. He received
bachelor of science and master of science degrees and his
doctorate at Stanford and his master in business admin-
istration from the Harvard Business School.

Since joining the University of Washington in 1969 he has
been teaching courses in Business Policy, Entrepreneurship,
Planning and Decision Theory in the Business School and
also courses in Mechanical Design and Systems Engineering
in the School of Engineering.

Prior to his post at the University ot Washington, Dr. Vesper
worked at Stanford on introduction of case method
instruction to engineering education.

Dr. Vesper and his wife, Joan, have three daughters.




Introduction

The Symposium on Technical Entrepreneurship was held at Purdue
University on October 7 and 8, 1970. This was the first time that those
doing research on the founding of high-technology firms had gathered
together to exchange findings and observations.

Because fcrmal research in this area is in its infancy, there was a
particular need for those investigating this field to compare findings to
date and to discuss possible directions for future research. In addition,
because technical entrepreneurship had been concentrated primarily in

a few widely scattered locations, each of which had been studied by
different researchers, there was a need to compare findings — to discover,
for instance, whether the Boston, Ann Arbor, and Palo Alto complexes
had developed in the same way.

In addition to those whose papers are presented here, there were several
active participants'who did not present papers, but whose questions and
comments enriched the procsedings. They included Alan Bostrom —

an entrepreneur located in New Jersey, Jerome Kohl of North Carolina
State University at Raleigh, Borje Langefors of The Royal Institute of
Technology in Stockholm, Sweden, Paul Root of The University of
Michigan, John Roethle of Anderson/Roethle and Associates, Inc,, in
Milwaukee and Max Rumbaugh, Jr., of Midwest Applied Science.

The Symposium proceeded in an informal manner, with frequent inter-
changes between the speakers and the audience. These edited pro-
ceedings include many of these interchanges.

The Symposium was sponsored ;0intly by The Krannert Graduate School
of Industrial Administration and The Center For Venture Management.
We are indebted to Dean John Day of The Krannert School and Mr. Karl
Bostrom, the founder of The Center For Venture Management, for their
generous support.

The editors express their appreciation to the participants whose papers
are presented here. We hope that these proceedings capture some of the
stimulation and intellectual excitement which we felt were present at this
Symposium.
John L. Komives

Arnoid C. Cooper




The Center for Venture Management was established and initially endowed
in 1968 by Mr. Karl A. Bostrom. He was Chairman of the Board of the
Bostrom Carporation until 1967 when the company was acquired by
Universal Qil Products Corporation.

The Center was founded in the belief that the dynamics and vitality of free
enterprise is sustained by the continual birth of new enterprises and
improvement of existing firms by increased sophistication of their
management. Because of ever new téchnology and the increasing
complexity of the economic and social environments, entrepreneurs
should be sought out, encouraged and nurtured by new and improved
means for transfer and exchange of knowledge and experience. The
Center is the first of its kind whose objectives are primarily concerned
with entrepreneurs and new enterprise formations. The monumental
problems faced by all economies must be met by increasing productive
wealth, a large part cf which must be contributed by the new entrepre-
neurs, large and small. The Center will seek to meet these objectives
through research and to make new knowledge available as widely as
possible.

The Center for Venture Management is a Wisconsin non-profit corporation
and registered with the Bureau of Internal Revenue as an exempt
organization. It is headquartered in downtown Milwaukee, Wiscor:sin.

The Center director was employed in July, 1968, and Th~ Center opened
operations as of that date. A Special Library specializing in the field of
new enterprise formation and in studies of the entrepreneur are housed

in the same office suite. The Center has no affiliation with any other
organization or institution, but will seek to contract or participate with
such organizations for these purposes through program development,
research, seminars and conferences.

The Center welcomes those interssted in research and other objectives
related to the role of entrepreneurs in a free enterprise economy.
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Glossary of Terms

In any emerging body of knowledge there soon develops a jargon which
for the cognoscenti in that field is a very useful and time saving
communication system. There are concepts and phenomena which are
known and accepted in that field and which can be named or described
by une word or one short phrase. High Technology Entrepreneurship is
no stranger to this human efficiency. The following is an attempt to
acquaint the reader with this terminctogy for faster reading of the
symposium proceedings.

HIGH TECHNOLOGY - is a term used to describe companies which
engage in researching or producing or marketing
a product or service which requires a fairly high
degree of acknowledged technical sophistication.
Often it requires personnel with advanced
collegiate degrees and it usually is cn the
forefront of - 2 knowledge of that particular
field. It is an arbitrary term, and quite imprecise;
e.g., an automobile is a highly sophisticated
product, but is not included in this usage, nor is
the .ntricate art of steamfitting.

ENTREPRENEURSHIP - The act of founding A new company wnere
none existed before. Entrepreneur is the person
and entrepreneurs are the small group cf persons
who are new company founders. The term is also
used to indicate that the founders have some
significant ownership stake in the business (they
are not only employees) and that their intention
is for the business to grow and prosper beyond
the self-employment stage.

BEGAT CHART - This is used in the same fashion as a genealogist
uses it tc describe a family tree. Recent research
has shown that certain companies tend to have a
great number of former employzes who become
entrepreneurs and found new businesses which
are in the same general tecknological area as
the former employer.

SPIN-OFF - The term is used both as a verb and as a noun,
and relates entrepreneurs to the former organi-
zations where they were before becoming
founders. For instance, “his company was a
spin-off from Sperry-Rand" or “Raytheon had
five spin-offs during this period.” Some of the
symposium participants restricted the term to that
organization where the founder was employed
immediately before starting his firm; other
participants applied the term more broadly, so
that if the founder had ever been a member of a
particular organization, he could be counted as a
spin-off from that organization. In almost all
cases, the former employer has no legal, financial
or management connection with the new

1 enterprise.




N-ACH and N-POW

- These are terms usually ascribed to David
McClelland and Winter and Berlew to describe
a measurement of the psychological “need for
achievement” or the “need for power”. These are
quite well understood psychological terms, the
reader only needs to know whether n-ach was
high or moderate or low to adequately under-
stand its usage in these proceedings.

;
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ONE / KIRK P. DRAHEIM
Factors Influencing the Rate of Formation of Technical Companies

As | am one of the few non-academic types on the panel | will try to be
on good behavior. Actually, when Arnie called and said that he was
scheduling this Symposium, and not being too smart, | quickly grabbed

a dictionary while | was still on the phone to find out what | was getting
into. As you may know, the word is from the Greek, and quoting from the
dictionary, it is “an ancient Greek drinking together, usually following the
banquet proper, with music, singing and conversation; hence, a banquet
or social gathering at which there is free interchange of ideas.” So,
naturally | said “yes". And then | get here and see two pages of speeches.
! wish to say, Arnie, that you have really subordinated the real purpose of
a symposium, and I’'m not so sure | would have come had | known your
real purpose!

At any rate, it is a pleasure to be here and my presentation will deal with
the “Factors Influencing the Rate of Formation of Technical Companies.”
Two different approaches will be taken to identify the factors. One
approaeh wit! b2 qeographic, comparing Minneapolis/St. Paul,

Buffalo, St. Louis and some of Arnie’s work in Palo Alto. Then another
cut will relate to specific industries, the semiconductor industry and the
computer industry, which have a rapidly changing technology.

1 will be working mainly from tables and charts to identify these
factors, and if there are questions as we go along, please do not
hesitate to ask them.

Technical Company Formation In Minneapolis/St. Paul - the first chart
refers to the study on the Twin Cities, (Minneapolis/St. Paul) when |
was at SRI. This project was done with Dick Howell and Al Shapero. In
this particular chart we show the chronology of surviving Twin City
high technology company formations. Over & period of years they have
formed a total of one hundred and forty-two technological and

related companies grouped in six major categories. They are

automatic controls, medical and surgical devices, electronic equipment,
computers and date processing, ordinance and accessories,
miscellaneous high technology, and supporting industries. You

will note that two-thirds of their technical industrial base has come
since 1950, with particular emphasis during the periods of 1950-54,
when there was a total of nineteen new company formations, then thirty-one
during the period 1955-59 and, finally, thirty-six formations during the
period 1960-65. Looking further into some of the figures we can isolate
some factors that tend to be fairly important. Of the medical and
surgical devices companies formed, the first five were “hearing aid”
companies. |t was important that this be one of the Twin Cities’

first technical industries. As you know, hearing aids were among

the first products to use miniature vacuum tubes and circuits, and then
transistors. This early development was to provide the Twin Cities

with a very important base for what was later to become their
computer industry and for the manufacture of components that went T
into computers. Actually, out of these five hearing aid companies there
were a total of eight spin-offs. The hearing aid industry gave the

Twin Cities a technical base; there were hundreds of technicians and

3
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approximately fifty degreed engineers employed. At one time, the Twin
Cities was considered to be the hearing aid capital of the world, having total
sales of ten million dollars per year. The Twin Cities are still an important
center for the manufacture of hearing aids, claiming some twelve
companies. Obviously then, the existence of a technical labor pool

is an important factor in the formation of technical companies.

The Twin Cities were ripe for Bill Norris and his group to establish
Engineering Research Associates (ERA), the forerunner of the computer
industry in the Twin Cities, because there were technicians already

skilled in the manufacture of miniaturized electronics.

At this point, let us review the next chart, which breaks down
for more recent years the situation in the Twin Cities. This chart
starts with 1950 and is on an annual basis.

There are a few things during this 15 year period that you should note.
The Twin Cities had a total of 90 technical company formations,

with the most active period being 1957 through 1961. Some of

these years are important from the standpoint of technical company
formations. 1957, for example, was the year that Control Data

spun-off from Univac. There were ten company formations that

same year. This was a rather unique situation — the establishment

of Control Data. A little background may be of interest. The
prececessor company was ERA (Engineering Research Associates).
These people were out of the Pentagon primarily, and in 1946 a team of
40 1o 50 scientists and engineers decided before they left the service,

to go into the commercial application of some of the theories and
techniques they developet during the war years. They cast about

for locations. There was nothing particularly important about the Twin
Cities, except that they were able to obtain $10,000 of venture capital
and a vacant building. This is why they located in St. Paul. They

were acquired by Remington-Rand in 1956. This relationship did not last
long. The decision to again spin-off was a case of absentee management
and control of the budget at corporate headquarters in the East. This is
another factor influencing spin-offs from technological companies. We refer
to these factors in our Twin Cities' report as the “pushes” and

“pulls” that influence companies to spin-off.

Another important factor influencing company spin-offs in the

Twin Cities was present in the late 50's and early 60's when you

had most of the new company formations. This was a period of high
activity for the glamour stocks and there arose an environment in the
Twin Cities referred to as the “dollar-stock market.” The formation of
Control Data actually started this situation. The Corporation Commissioner
and his office, which was about five people at that time, had never had any
experience with companies of this type. A man in his 60’'s was Minnesota
Corporation Commissioner at the time. After Bill Norris and his co-
founders had explained the venture, the man's reaction was “this sounds
to me iike another Tucker (automobile) situation.” So they received very
little help by going to the Corporation Zommissioner in Minnesota. They
couldn’t get an underwriter; they sold Control Data stock themselves -
600,000 shares at a dollar per share. This was the beginning of the over-
the-counter market that helped develop the Twin Cities as a technologicai
area. Two thirds of Twin Cities’ technical companies were formed during;
this period. There were about 200 companies formed, both technical and
non-technical. This chart is concerned with just the higher technology
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start-ups. Two-thirds of these issued public stock at a $1.00 or a $1.15 per
share, the 15¢ indicating that they had an investment underwriter. It took
more than the establishment of Control Data, however, to bring other
entrepreneurs “out of the woodwork”. The second important technical
spin-off was also from Univac. The company was called Data Display and
was later acquired by Control Data. The formation of Data Display
involved a group of project enginezrs; they were not like the strong team
out of Washington that had 15 years of experience, who founded

ERA and Control Data (the kind of team you look for to assure

yourself a successful new company formation). When the Data

Display principals also sold their stock issue “out of their glove
compartments,” it influenced “everybody and his brother” who

thought they could form and operate a company. The credibility

gap was closed; in effect these entrepreneurs said, “If they can

do it — so can we". In this case, the factors influencing formation

were credibility and existence of a financial market.

Most of the companies starting after 1957 actually got their first
capital from a public stock offering. This is somewhat unusual and,
as we will see later, most of the failures of Twin City technical
companies were among those who received their first capital from
a public stock offering.

Another situation that | want to point out reveals a factor influencing
company formations. You noticed in the previous charts an example of
this: haaring aids. If there is one successful start-up, chances are that
there will be more of the same type of new companies formed; this
happened with the semiconductor industry.

The same thing happened in the Twin Cities in the medical devices.

After Medtronics was formed, there were several who were interested in
forming heart pacer arid other medical companies. There were several
medical device companies formed in the Twin Cities following the success
of Medtronics, wh:ch was formed in 1949.

With regard to *\ie computer industry, five companies started computer
operations in Minneapolis/St. P, starting with the formation of ERA
in 1946. This is, perhaps, another factor in the formation of technical
companies; not only does the credibility of successful company
formation help, but there may be more credibility if the company forma-
tion i3 in the same line of activity with which the would-be entre-
preneurs are associated.

-

This next table shows a record of the tfailures of Twin City technical
companies. The survival rate is not too much di{ferent than the
approximate 75%-80% rate experienced by the SBIC'’s in other parts
of the country. If you eliminated from consideration those companies
supporting technical industries, the survival percentage rate of
technical companies in the Twin Cities has been around 72%.

The worst survival record was for medical/surgical device companies

which experienced a 57% failure rate. It should be added, however, that
based on what we learned from the study and have since observed, a sig-
nificant medical/surgical company has not developed anyplace, so

the Twin City failure rate for this type of company is not too surprising!

7
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Cooper: Kirk, | have a question. When you refer to company failures,
what is your definition? A company which is unsuccessful, but is
acquired — is that included as a failure?

Draheim: Mo, failures are those companies that cease doing business

for all intents and purposes. As we say “down the tube;” if the company

is acquired, it is not considered to be a failure. Please note that

19 out of the 26 companies that failed in the Twin Cities attained their

first money through a public stock offering. Also, most of these iounders
had never had any previous business experience. As a side nate, |

have a collection of prcspectuses of Twin City companies formed in

the late 50's and early 60's, and they're very interesting. It was an

exciting period; the Corporation Comimissioner tried to get budget
approval for more people (they had only eight employees diring the
“heyday"}. There was a rapid turnover «¢ Corporation Commissioners —
five during that 4 year period. | tried to talk to these former commissioners;
it was difficult to get any of them to talk. Minnesota Corporation
Commissioners' revenues compared to their expenses, represented a factor
of 4 to 1. Issuing:new stock v.as a profitable business for the State.
Approval to issue stock to be sola in Minnesota was almost automatic
during the late 50's and early 60’s. These issues were sold intrastate so did
not require approval. There was a rash of these new issues and a

number of people got burned! However, with a success rate as high as
75%, one could make a very strong case to justify the cost, (losses
incurred) for establishing a technological base. Unfortunately, after

this period of rapid new company formations, new company formations
almost dried up after the stock market crash in May 1962. Thereafter,

new company furmations were at the ear'ier rate of 2 0 4 a year. I

was several years in coming back. In fact, one company who got

approval for thei- stock issue just prior to May 1962, before the market
crashed, needed o .er two years to sell all of their issue. | believe the
offering was around 506,000 shares at one dollar per share.

Roberts: This was a public issue?

Draheim: Yes. It required considerable time for the stock market
to “come back” and for new companies to be formed. The Twin
Cities * ave reached the rate of new company formation that it had
during the !ate 50's and early 60's. The situation may have been
somewhat transient and there is some question whether the

new company formation rate will ever return to the earlier level.
We will see later a table showing a comparison with Palo Alto

and the existance of a different company formation situation there.

Roberts: Kirk, in this data you have 111 technical companies that
were formed from 1950-61, and in the same time period 26 of
those 111 failed?

Draheim: The record cf failures covers the period thrc ‘gh 1965, so the
time periods are not, quite the same.

Roberts: Is that what your table says, i.e. that no recurd of company
failures for 19627




Draheim: Subsequent to the publication of the report, | checked and
there were no failures ¢f those technical companies during that time
period which we could trace. The survivors at the time of the project
were still survivors.

Komives: As of 1965.
Roberts: Twenty-six of those 111 have failed.
Draheim: That is correct.

Roethle: Kirk, one other question — wculd possibly the part

of the environment influencing so much new company formation

be the looser laws? | don't know this to be a fact. if they had

looser security laws in Minnesota, would more of these firms get
started? Then if they tightened up the regulations on who could start
firms and what you had to have to start, would this then negate new
firm foundations?

Draheim: To a certain extent, but now you have a more sophisticated
financial community to evaluate these companies than in the late 1950's.

At that time, if you invested in a new issue you could expect the price
to double possibly within a week. Consequently, people bought
anything. This situation prevailed in the country generally, but more
specifically, in the Twin Cities because it was local money and a
more limited supply.

Roethle: Was Minnesota's security department any looser than
other security departments that you studied?

Draheim: Yes, however, one must add that the only states that had
very tight controi at that time were New York and California, states
that had had some experiences with new company formation.

The majority of states had never experienced this situation up to
that time. Minnesota got caught in a “snowballing” situation.

Shapero: | think that back on this date if there had been tighter regulation
— there might have been a little bit more delay in formation but it would -«
not have stopped the wave of formations. In other words | don't think the
wave of formations was a function of the looseness — it just would have
changed the numbers somewhat. Maybe as Kirk says in the 26 failures,
there might have been fewer — though it is not sure. Tirere was an
environment in which brokers were pulling non-entrepreneurial engineers
out of companies and said “come on — come on — start a company”.

That is why we were calling it pulls at the time — they were really hustling
new companies into being. It was that kind of period. There was a big
failure at the end — it wasn't just the financial situation. Wasn't it

Westec — or something like that — which was the name of the company
that failed?
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Draheim: Midwest Tech — an investment company that was
providing financial assistance to several local companies.

Shapero: And it failed and was a miserable poor case and that was
a sapper at that time.

.y

Draheim: Some university people on their Board of Directors
and also members of their academic advisory group were tried in the
U.S. District Court. Let that be a lesson to you academic types!

Roberts: The regulations of the SBIC at the state level, are they
not supposed to be a process of assuring open disclosures?

Draheim: This is true. ...

Roberts: And in these companies, open disclosure has never had
any effect whatsoever except to increase the price of the stock.

Draheim: To be safe within security issuance regulations you see
some of the most negative prospectuses you have ever seen, and often
the more negative the prospectus, the more of a demand for the stock.

Roberts: That was in the old days.

Draheim: They had all kinds of disclaimers eventually in the

Minnesota stock prospectuses. The principal difference between

those prospectuses and the ones approved by the SEC is disclosure.

You have to be a C.P.A. to figure out some of the financial statements. Some
were just a listing of expenditures. Just try to determine the profit

or loss; that was a real exercise.

Let's take a look at the sources of spin-offs now. The most
important source was Sperry Rand. The principal factors influencing
company formation were the “pushes” of absentee management

and the estabtishment of credibility with the formation of Control
Data and Data Display. Honeywell has always had a few spin-offs
throughout the years. General Mills has been the same situation, 1
although the rate of spin-offs picked up when they stopped 1
operating several businesses. Their Mechanical Divisions after
the war became the Elsctrical Division, which started developing .
computers. They were at it for about three years, then got out

of the business. Another company using some of the products
developed at General Mills, started a computer company. General
Mills tried to get into the field of remote handling of nuciear

[ s T st TR saee SR 2 S T e T e A s A e

materials. They sold out to employees and this became the basis 3
for another compaily getting started — Programmed and Remote
Systems, Inc.

Finally, one of the ways to get companies started is to close or threaten to
close a university laboratory. Rosemount Aeronautical Lab was

always threatened with being closed down or not having contracts. '
These “pushes” influenced four spin-offs during that period.

Three of the companies were successful; these companies are

still viable.




W

Conversely, we found only two spin-offs from 3M, one of the Twin
Cities' largest employers.

Technical Company Formation in Butfalo -

In the next Table we are going to take a look at the technical
company formation experience in the Buffalo area. This material
is from a study done about two years ago when | was a consultant
for Management and Economic Research in Palo Alto, a spin-off
itself from Standard Research Institute. The Buffalo spin-offs

are shown starting in 1951.

You'll find that many of the companies are chemically related

like the industrial base already existing there. Buffalo has

always been strong in the production of chemical and
electro-chemical prodtiicts. In the case of Minneapolis/St. Paul,

initially Honeywell tenc'ed to set the pattern there, companies with
products retatad to automatic control. None of the Buffalo spin-offs
could be related to ariy of the big chemical companies. We

talked with several large chemical and electro-chemics! companies
that had big laboratories or big research departments 2:.d they

had experienced no spin-offs. The chemical company spin-offs in

the Buffalo area were probably started by technicians primarily and
not by the degreed engineers and scientists that you find in tha
laboratories of the big chemical companies in the Buffalo area and
Niagara area. In the aero-space category, spin-offs were primarily
from Bell and, you will note, at the end of the Korean War, the phasing
out of government,contracts. This t.nded to be a period when the
“pushes” influenced the formaticn of a few companies. In the
scientific instruments category which also includes hospital and
surgical supplies, again we find the pattern being set by one company,
Mennen-Greatbatch, Inc., (heart pacers) formed in 1963, and the following
year, Cardiac Electronics. Again we see the pattern of company
formation being more credible when you are in the same line of activity
as previously established spin-offs.

There is another factor that influences the rate of spin-offs. Please notice
that in 1967, under the scientific instruments category (which includes
hcapital and medical supplies), the companies were all producing
hospital and medical supplies. This was the time of the debares on Medicare
and Weliare programs. Gevernment funding doesn't have’to be

defense related to be influential in the formation of new companies.

The new entrepreneurs perceived opportunities related to people
spending more money on medical and hospital services and

government financing of some of these expenditures. Surprisingly, a
good technical base is forming in Buffalo. If you eliminate the late 50's
and early 60's, Buffalo has experienced as comparable a record of
technical company formation as has Minneapolis/St. Paul.

13
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Comparison of Technical Company Formation — Twin Citles, Buffalo
and Palo Alto

The next chart compares the Twin Cities, Buffalo and Palo Aito, which
makes use of Arnie’'s data. Arnie's Palo Aito data starts in 1960; the
Minneapolis/St. Paui data commences in 1951. The important

point here is that Palo Aito has experienced a continucus high rate of
technological company formation not experienced in Minneapolis/

St. Paul since early 1960. Buffalo had an increase in company

formation at the same time. Except for the formation of hospitai/medicai
supplies companies, Buffaio’'s company formation rate has been one or
two and not over four companies per year. in Buffaio, one thing i

noticed in interviews with many of the financial interests was their
conservatism. Minneapolis/St. Paul had a similar situation at one time,

but the establishment was forced out of it during their experience of

the “doilar-stock market”. Buffalo still has some of the “establishment”
with their conservative viewpoint of “we made our money in

wheat and shipping so let's not venture it; let's conserve it. Unless
something significant happens in Buffalo, | think the rate of technical
company formation will continue at much the same rate as it has been.
Buffaio has much difficulty in getting venture capital from private
sources, whereas Minneapolis developed this type of financial community,
then it faded after people got “burned” and now is coming back somewhat.

Palo Alto consistently has had and will continue to have sources of
venture capital. Many of these people providing the money made their
money as entrepreneurs and are now investors themselves — significant
number wouldn't you say, Arnie?

Cooper: During this time ... .yes .. ..

Draheim: | think one of the important things shown in the comparison -
is the sustaining rate of technical company formation in the Palo Aito
area that will continue indefinitely.

Roberts: How wouid you relate to the size of the scientific engineering
community over those time periods in those three cities? Paio Aito
presumably has been steadily growing. This is true, but what about
these other places? Minneapolis/St. Paul has been growing.

Draheim: We notice reverse trends in migration. Finally, Honeyweii and -
Univac have been able to compete for empioyees, salary-wise, and ‘
attract some engineers to Minnesota. This trend was just starting at

the time of our project in 1964-65.

Roberts: But, what about Buffaio?

Draheim: Buffaio has not yet experienced any significant changes of
this nature. You get some development of activity with the new
university setup, plans for a new, big campus, and the like. But, | was
not able to identify any significant change in the number of enginears
and scientists, particularly entrepreneurial.

Roberts: Looking at yGur data it ilooks to me like you could make a case
that there has been a decline in technical company formation in
Minneapolis/St. Paul, but | don’t think you can make any statement
about Buffalo.

15
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Draheim: This is true. { think this may be temporary; it wouid be
interesting to go back and check this out. | do notice this trend; we
have had people coming from the Twin Cities to Crocker Capital

for money. We know the Twin Cities’ financial picture is more
sophisticated. It is perhaps significant that these Minnesota companies
are casting around the country for their money.

Howell: One other interesting thing, Kirk. | went back to Minneapolis
about two years ago and talked to the President of the Federal Reserve
Bank, and he indicated that they were somewhat disenchanted with
the technical industry. This is just a philosophical attitude.

Shapero: Why?

Howell: | don't know why. They were just a little concerned about getting
too heavy in technology.

Shapero: | think | can speculate on why they are disillusioned. We

found, and this is really a local culture thing, that in general, midwest com-
panies had a lower turnover rate. Lower migration mobility than other
places.

Howell: They work harder!

Shapero:We ask guys why you stay here, etc. Their answer often is
“Midwesterners work harder”. And we say, “why do California companies
win contracts at base efficiency? And they say that Tf you look carefully
those are Midwesterners who are out there working. But theirs is a
conservative viewpoint and they don't like this kind of race. | am
speculating now, that this is a little too flashy — too much movement.
We had guys in Kansas City who talked about turnover in a technical
company of about 1 or 2 percent and they say we think that may be a
little low. Well, when you get up in Minneapolis where they are switching
between companies, you know, they begin to say, “This is an immoral
thing; it is unethical, this kind of switching, hauling, starting and doing.”
it is really funny — we found real regional differences in this regard.

Roethle: Is there any comparison between Palo Alto and the Boston,
Massachusetts, area?

Draheim: We do not have that detail on the companies, possibly .
Ed has that data for Boston, but | haven't seen it. g

Vesper: What happens to these Palo Alto numbers if you subtract
electronics? Do they vanish?

Draheim: Certainly the bulk of them. 13% are semiconductor companies.
There remains a substantial number of non-electronic companies. Perhaps
Arnie can count on that.

Cooper: | would agree — mostly electronics.

Vesper: Would the number be more like 10% of the ones we see up
there — if you took away electronics?

17
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Roberts: Why should you want to take away electronics?

Vesper: Well, maybe because it turns out that electronics is a

special case. You see, in Buffalo they are talking about whether there
are more chemical companies than any other kind.

Draheim: Buffalo has had a substantial number of electronic companies
farmed; there have been ten or twelve.

Roberts When you say that maybe electronics are a special case, what

/would that mean?

\J Vesper: It means that you can make electronic things pretty easy if

you have an oven and you did it at your last company and . . .
Roberts: Well, you can make mechanical things easier.

Draheim: And probably you could make hospital supplies easily.
Vesper: Why are you resisting subtracting electronics?

Draheim: Because | don't think the category is atypical.

Roberts: Why in the world would you subtract the largest growth
industry in the country?

Vesper: Just to see what happens to the numbers. ! think that it turns out
that all the numbers go to zero then. It would be nice to call Palo Alto
strictly an electronics area.

Draheim: No, the new company formation figures wouldn’t go to zero.
There is some mechanical and electro-mechanical technical company
formation in Palo Alto. There is considerable hew company formation in
computer peripherals. Would you call this electronic?

Shapero: | think Karl has a point; perhaps there is different industrial
logic, that in some industries one might expect a higher entrepreneurial
formation and others Ie3s. It would be interesting if you got some of

this into your discussion — to make one crosscut that way just to see what
it shows us. It's not a question of whether electronics is good or bad.

Vesper: |f you are in another city and you want to get industry started
and it turns out that, where you have electronics there is a lot and where
you don't have electronics there isn’'t much, then maybe, that says that the
way to go is to try and get some non-electronic industry.

Draheim: Let me make another point; there was a time when most *
electronics was not particularly capital intensive, but now, when you

start a semiconductor company using integrated circuits and MOS
technology, your capital requirements are millions of dollars. Nevertheless,
the capital intensity factor hasn’t slowed down new company formation in
the semiconductor field. Things that we used to think important as

factors are perhaps not so important with respect to company start-ups.

Roberts: Now, wait a minute; that is a point that | would be very hesitant
to accept. Mainly that the degree of capital intensity isn’t important
in affecting the rate of start-ups.

18




Draheim: | am not saying capital intensity is not an important factor in
technical company formation; all I'm saying is that this factor hasn't
slowed down the formation of semiconductor companies, As you will
see here, there have been almost a hundred new semiconductor
companies formed in recant years,

Roberts: Well, yes, but you always have cost-benefit trade-offs in some
sense. But, | think that, if in fact those companies could be formed for a
much smaller entry cost — if you could find hundreds formed now, you
could then find thousands,

Draheim: To summarize, my point is that you can’t, as a class, say that

electronics (and | include semiconductors), is per se, a type of company

that you can get into without too much capital; there are forms of e
electronics that are as capital intensive as you could find in the chemicals

and other industry classifications.

Technical Company Formation In St. Louis

Let's move on with comparisons, I'll dwell just a short time on the St. Louis
situation. | don't have the data; this was a project related to the development
of an economic plan for St. Louis poverty areas, As a part of the project,

| made a point in the interviews with some sixty companies to determine
what the technological company formation rate was. It has been prac-
tically nothing in St. Louis; nothing out of McDonell; nothing out of
Monsanto. There was no indication of a very exciting financial community.

Vesper: How about Sylvania spin-offs in Palo Alto?
Draheim: Not more than one, as | recall . . .

Cooper: | don't have the exact data with me, but very few considering
the number of employees.

Roberts: | wonder about the accuracy of those data, since the founder
of the Sylvania electronics division told me that he could “off the cuff”
name a dozen-companies that came out of Sylvania Mountain View
Laboratory, which amounted to 100 million dollars worth of business.

Cooper: He may be referring to situations where they went someplace .
else to work and then later spun-off, I'm referring to direct spin-offs,

Roberts: | wonder about the data just cited in the St. Louis situation —
you talked to 60 companies — were they the source of information about
no spin-offs?

Draheim: No, | also wen! through several industrial directories to find
technical companies an:i couldn't find any significant number.

Roberts: It is kind of amaziag . .. .
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Technical Company Formation In the Semiconductor Industry

Draheim: Let's look at the semiconductor industry. This begat chart is
the result of some work done with SRI Dick Howell and Al Shapero were
also involved. Starting with Bell Laboratories, you get some idea of the
spin-offs and the dates of these. Texas Instruments (T!), the semi-
conductor division, got started in 1951; since then there have been 17
spin-offs from Texas Instruments. Transitron has had at least 5 and the
Semiconductor Division of Sylvania, 4. Here you at least get some
indication of this, but not necessarily in the Palo Alto area. Spin-offs
from the Shockley chain (primarily from Fairchild) have totaled 39
since 1955. Other principal sources of spin-offs not related to Bell
Laboratories were General Transistor, starting in 1953, with 3 spin-offs;
RCA about the same time — 6 spin=offs; Hughes in 1954 — 6 spin-offs;
Motorola — 7. A question: why in a fast moving industry have there
been so many new semiconductor companies formed in the Palo Alto
area and not so many out of Motorola in Phoenix?

Shapero: You have Tl spinning off from Bell — | don't think it should

be a direct line. This was that big conference seminar with the licensing
that got it there and it was not a spin-off. Shockley, you might say, was a
spin-off — he left the organization. | don't think you would say that this is
trueof Tl . ..

Draheim: Next is the Tl chart and its spin-off chain. Cary Hoffmann

and | were able to talk to four of these companies as part of another research
project. Out of Siliconix there have been six spin-offs. Dr. Hugle is

an interesting subi=ct. This man started four companies; he's now

in the Palo Alto area where Hugle Industries is located. Hugle produces
equipment for the semiconductor industry, primarily handling equipment.

With respect to the Fairchild situation, these are some interesting charts.
The year having the largest number of new company formations was
1969. That was the year that Fairchild had many problems and Dr. Hogan
left Motorola and joined Fairchild in October, 1969. Nine companies were
formed out of Fairchild in that year. These were “pushes”, primarily,
people felt threatened both before and after Hogan joined Fairchild.
Probably some people were asked to leave. Another interesting situation -
is General Micro Electronics — acquired by Ford Philco in 1969.

Three companies were formed as a result of the merger. Partly
responsible was a change in technology; about this time MOS (large scale
array type of semiconductor activity) was being developed. These people
received cash at a good time and started their own companies with

the new techniques.

Another interesting company formation movement is that of Dr. Hoerni.
First, he was a principal of Shockley Transistor; then he was one of the
eight that formed Fairchild Semiconductor. He also was a founder of
Amelco; then a consultant to Union Carbide’s Transistor operation;
finally he started Intersil. Some of these people you can track rather
significantly as founders of new technological companies.

Is there anything else upon which you wish to comment — Dick or Arnie?

Howell: | think just the fact that there are over 30 technical company
formations in about a ten-year period of time is worth commenting on.
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Draheir.. Company formations from Fairchiid represent about 13% of the
total technical company formations in the Palo Alto area during this
period. The percentage was as high as 28% in 1969.

Roberts: Did these spin-ofis represent companies formed immediately
upon departure from the particular source company?

Draheim: Yes, that's right.

Roberts: Did you look at former Fairchild employees who farticipated
in forming companies? What would oe the number of company formations?

Draheim: That number would bhe higher. Ti:is chart represents this
type of thing.

Roberts: What about all the companies formed from companies spun-off
from Fairchild? Were those people formerly at Fairchild?

Draheim: Most of them were also at Fairchild previously.
Howell: You can follow most of them from cempany to company.

Draheim: This tracking could be done with li‘tle difficuity. There were
a few founders that were not from Fairchild — financial types, for example.

Roberts: Well, they could have come in at the second stage . . ..

Shapero: Ed, we did a study, a cut across the moves of executives.

We have several thousand biographies of this — and we looked at
technical companies — men do move in clusters. Now, we tried to trace
how many of them were together two or three companies earlier. We
found that there were some instances of that — but the great bulk are
men together for the first time.

Komives: They form a new nucleus at the new company.

Shapero: Yes, sometime you pick up one or two — we found a certain
amount of that, but the bulk of them are in this last place.

Roberts: Well, then | can see the information as a cood begat chart, but
| don't know whether it is a statement of spin-offs from Fairchild.

Cooper: Well, it depends upon how you defiie spin-offs.

Draheim: Technically, you are right, Ed, but essentially it's both a
Fairchild begat chart and a Fairchilo spin-off chart.

One more chart and I'm through. The principal point | want to make
in touching on the semiconductor industry and the computor
Industry is that in industries of rapid obsolescence or having a fast
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changing state of the art, you experience a greater rate of spin-offs. Take
semiconductors, for example. First you have discrete components, i.e.
transistors, diodes, resistors, etc.; then you have integrated circuits, and
now, we have newly formed companies making MOS and large scale arrays.
As long as these technologies change, you are going to have a fast

rate of spin-offs,

~ Technical Company Formation in the Computer Industry

Draheim: Representative of the computer industry, the situation in
Minneapolis/St. Paul is pertinent. As indicated by the chart, there were 13
companies spinning off from Sperry Rand. The fast moving technology
during this period was a factor in the rate of new company formation.

Summary of Factors Influencing Technical Company Formation

In summary, the following factors that intittence the formation of technical
companies have been identified and are listed in the sequence discussed:
1) Existence of a technical pool of labor. (The hearing aid industry in
Minneapolis/St. Paul and their experience in miniaturized electronic pro-
ducts as a predecessor to establishment of a computer industry).

2) The credibility of forming a new company as a result of othar known
persons in the area establishing a new company. (The large number of com-
panies formed in the Twin Cities after the successful founding and sale of
public stock by Control Data and Data Display in 1957).

3) The availability of venture capital. (ERA being established in the Twin
Cities because of the $10,000 of seed capital made available to them).

4) Perceived threats to employees of existing companies. (The absentee
management and remote control of budgets affecting the Univac Division
of Remington Rand).

5) Existence of underwriters and a private and public stock market willing
to finance small, technical companies. (The Twin City “dollar-stock
market” in the late 1950's and early 1960's).

6) The degree of sophistication for the formulation and administration of
state laws governing the issuance of securities by small companies. (The
Minresota situation in the late 1950's and early 1960’s).

7) The successful existence of companies producing similar produr.s.
(Hearing aids, computers and medical products in the Twin Cities; cnemical
companies and ccmpanies producing heart pacers in Buffalo; automobiles
in Detroit; and tires in Akron). This covers the factors of credibility,
availability of technical manpower pools, the availability of financing and
possibly the availability of required supporting services.

8) Actual threats to employees, such as layoffs caused by going out of
business, economic conditions, meirgers and relocation of a company or
division. (General Mills getting out of the computer and other businesses
in the late 1950's, the possibility of the University of Minnesota's
Rosemount Aeronautical Laboratory being shut down, and Ford Philco
acquiring General Micro Electronics).
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9) The organization and structure of the R & D function of some large
companies. (no spin-offs from 3M, Sylvania and the large chemical and
electro-chemical companies in Buffalo).

10) The availability or non-avaitability of government contracts and
government financial assistance programs. (The spin-offs from Bell Aircraft
with the end of the Korean Wai when contracts terminated; the new
medical products companies formed in Buffalo during the year Medicare
was debated and passed).

11) The degree of capital intensiveness. (The higher rate of new company
formation among technical companies requiring smaller amounts of
capital).

12) The availability of entrepreneurs with a “track record”. (The company
formation records of Dr. Hugle and Dr. Hoerni in the Palo Alto area).

13) The degree of change in the “state of the art” of the technology. (The

higher rate of company formations from the semi-conductor and computer
industries, as compared with other siower moving technologies).

26

by ommwe ey Sewy (v wEns Waw VI TGP RS MY ey 0 wee

E




-

Figure 2 EXAMPLE OF TECHNICAL COMPANY FORMAT!ONS,

SPIN-OFFS, AND MERGERS ORIGINATING WITH
ENGINEERING RESEARCH ASSOCIATES (ERA)"

1948

Engineering Research
Xuocmgc (ERA)

T

Data Management, Inc.

1960

1952 1955
(Merger of Sperry Corp. and Sperry Corporation
Reming:on Rand, Inc. Romgl:rgton R:nd. inc., and
creation of UNIVAC)
1962 1957
Tronchemics Reseerch, inc. Control Data Corp. = - ']
1962 1957 I
Aries Corporation Midwest Circuits, Inc. l
1991 1957 l
Minneapolis Scientific e I
Controls Corp. /@" Transistor Electronics Corp.
|
1961 B ivision of Sperry 1958
(o - — e e - Rend Corp. — '
[ ata Display, Inc.
Theratron Corp. ! i -
! (Nolonger In operation) éf;’.bé'gr;? s?ngO?&%')
e e e - — ..l

General Megnetics, Inc. |
(No lorger in operation)

1960

Flo-Tronics, Inc.

Whitehass Electronics Corp.
(Acquired by Electro-Science

Investors, Inc., Dellas, Tex. 1962)

|
i
I
|
I
I
I
I
I
I
|
I
|
|

*This examplie depicts only the first line of spin-offs subse-
quent to the formatlon of UNIVAC. A number of spin-
offs from spin-offs have occurred and are contimuing
to occur.
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TWO / JEFFERY C. SUSBAUER
The Technical Entrepreneurship Process in Austin, Texas

| wanit to talk to you this morning about the study | did on technical
company formation in Austin, Texas.

Purpose of the Study

This was an empirical exploratory research designed to ascertain the
important variables in the technical company formation process, and the
variables important in the development of a region or a city as a technical
complex. We studied the social, economic, and psychological variables
associated with technical company formation, and investigated the dif-
ferences between technical and non-technical entrepreneurship.- Ne
looked in:o the characteristics that are considered important for bwing an
entrepreneur, including the variables important in his motivation; the
conditions under which formations can occur and do occur; the existence
of a university with a high science or engineering input as a precondition
to entrepreneurship.

There were a number of side issues investigated, too. We also looked at
Norman Smith’s (Michigan State University) concept of the “opportunistic”
entrepreneur versus the “craftsman” entrepreneur. And we attempted to
make some critical evaluations of March and Simon’s concepts of decision
making and decisions to leave or stay with an organizaticn as systemic
variables aiding an explanation of the technical coripany f