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PREFACE ' , T

ﬁ is indeed a great pleasure for The Center for Venture Manage-
mentto publish and make available this study and thus add to the :
growing litayaturé on technical entrepreneurship. It is only when i
we understand the weil-springs of enterprise wiil we;, as a Nation '
fully understand the essénce of free enterprise. At its core:free
enterprise relies on the motives and actions ofia single individual
or small group of individuals acting inconcert to bring aboutthe
formation ofa new firm..This study delves.into the background .
and work experiences of a group of highly trained persons who -
then went about the business of forming a new, high-technology

s enterprise.- ‘ .

We take this opporturiity t6 thank Dr. Cooper for his efforts in
completing this study, which was the first:major research activity
undertaken by the newly formed-Canter for Venture Management. -

_ -Andwe hope that this study will be read and used by scholars of

.
. .
.

enterprise and induce them too; to undertake further research -
into this fascinatingfield.
= Y, -

a5

John L. Komives
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CHAPTER |
Introduction -

’

" In certain parts of our ccuntry, such as Boston, Palo Alto, and Los
Angeles, large numbers of new, wchnologically-based firms have
come into.being inrecent years: Business Week-calls these firms
“Xeroids” (Xerox plus Polaroid). Investors search.for future
‘Xeroids,” while regionai development.commissions dream of -
créating local versions of Boston's Route #128.

Many of these firms have been responsipble for s1gmflcant techno-
logicalinnovations.Forinstance, consider three companiesformed
in 1857: Digital Equipmeént, Raychem Corqoratlon and Fairchild
Semi-conductor (a: division of Fairchild Camera and Instrument).
Digital Equipment pioneerad in developing small computers;
Raychem played a ieading role in the development of irradiated
plastics; Fairchild was a leader in the then infant semiconductor
industry. By 1969, the salés of these firms were $87 million, $45
million,.and $150 million respectively. The remarkable records

of. these three firms aré by no means. typlcal many other new
compames have enjoyed only modest success of. have met wnth
fallure Nevertheless, new, technologrcally-based firms (NTBF'S),
considered as a group,have hada slgmf;cant economic and tech-
nological impact. They complement. our. existing industry by con-
stituting hundreds of additional'centeérs of innovation and ini-
tiative, searching for opportunities to match developing techno-
logies and market needs. in fact, the “Panel on Invention and
Innovation,” convened by the-Secrétary of Commerce and made
up principally of representatives of large firms, concluded:

“Independent inventors and small firms are responsible for an
important part of our inventive process, a larger percentage than
their relatlvely small investment m ‘R & D would suggest.”

Some individua engmoers and techmcalmanagers functionef-
fectively.in the large company envrronment others.do not. When
new and small firms exist, there are alternatives for career ful-
fillmeént, and individuals-can seek. out those environments where
they wm be most fulfilled and productuve

From the standpoint.of reglonaheconomrc development NTBF’
are'often viewed as highly desirable. They'make p!easant neigh-
bors; producmg relatively littler noase and pollutron They often
empley Substantial percentages of highly pard scientists and en-
grn\eers Smce these :are corporate headquarters, their profes-
sional emplcyees aré likely to be more commltted to the.commu-
nity, thmklng interms of a: ln‘etlme mvolvement ratherthana
two-year stay before the next move. -

itis unllkely that any single: company-or management group can
always be ngm in.“betting” on future markets:and. technologies.
However, a region whosg growth: and stabmty are tied to many
mdependent centers of decnsnon-mal}mg may. bé better abletc
respond ﬂex:bly ina: rapldly changing environment. In relation

/
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'Technolngigllnngvallon Its Emtronmantand Managomen Washlngton,o [e231) 8 Govammont Prlnllng Olﬂce ¢
1967 p.J37:
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to this, a Stanford Research Institute study of the development
of “research complexes” concluded:

“All of the evidence in this series of studies suggests that attract-

- ing corporation divisions does not provide the most effsctive or
desirable path to deveiopment. On the contrary; establishment of
a number of small and medium size technical companies is the
most effective way to provide for the development of a complex.'?

in their efforts to develop technologically-based industry, com-
munities have often competed to attract branch laboratories or
plants of national firms. In many instances, the efforts have met
with frustration and the industrial parks are still empty. Some-
times a single large defense contractor has been attracted, but
subsequent heavy community dependence upon the fluctuating
fortunes of a dommant firm has proved to be a mixed olessmg

In contrast to all of the effort to attract firms from elsewhere, re-
latively little attention has been devoted to encouraging the birth
and growth of new local firms. in part, this may be due *o lack of
understanding about how new firms are' brought forth and
nurtured. .

a,

The importance of new, technologically-based firmssuggeststhat

we need to learn more about how they,come into being. This study
is concerned with adding to our undefstandmg about the birth of
these firms. It develops a basis of fsctual dataand a conceptual
framework for understanding technical entrepreneurship. A
number of ma;jor questions relating to entrepreneurs"np are
consudered -

1. . What are the factors bearing upon the birth of NTBF's"

2. To what extent do entrepreneurs move to other geo-
graphical areas when founding their firms? -

3. Towhat extent are NTBF's related in terms of techno-
logy and markets to the established organizations
which the founders leave?

What motivates the founders?

In what ways do the established firms in an area in-
fluence entrepreneurship?

In an area of active entrepreneurship what are the
spin-off rates from established organizations? Are
there subst.ntial variations?

o

7. Do average spin-offi rates vary by type or size of estab- ~
‘lished organization?

8. 'What factors bear upon differences in regicnal rates
of technical entrepreneurship?

9. How does past entrepreneurshipinfluence future en-
trepreneursh|p7

10. What are the roles of local sources of venture capital,
» .

2K Draheim.R Howell, and A Shapero, Ihe Dcvelogn-en! of a Dotential R & D Compler. Menlo Park, California;
Stanford Research Institute, July, 1966.p . (
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of universities, and of living conditions in tnfluencing
entrepreneurship?

11. Inan entrepreneurially active area, what are the
annual birth-rates of new firms? What are the survival
rates of these firms?

These questions have implications for many groups, including
executives of the established organizations from which entrepre-
neurs spin off, engineers or technical managers who envisage
becoming entrepreneurs some day, and those concerned with re-
gional economic development.

A word of warning. This is not a definitive and exhaustive study

of all of the complex processes influencing technical entrepre-
neurship. This research is of limited scope, concentrating on
certain aspects of the total process. Itis an introductory study;
most of the questions considered here have not heen the subject
of much previous research. Within these limitations, the objective
here'is to add to our understanding of entrepreneurship in general
and technicat entrepreneurship in particular.




CHAPTER I )
Definitions Used And The Mature of The Research

What is a new, technologically-based firm? it is not easy to say
when a firm comes into being, nor is it always easy to determine
whether a particular company is “new."” In an area of active en-
trepreneurship, there are companies and dreams of companies in
many different stages of development. Some would-be entrepre-
neurs have developed plans to.varying degrees of completeness,
whi!g continuing with their present jobs. Qthers, on a part-time
basis, are designing products in their garages or doing consulting.
Some have ieft their previous jobs and are devotirig all of their
time to trying to get newfirms started. One will hear that “John
Jones has quit Fairchild and is trying to raise capital for a new
firm.” Sometimes the company wiil-“surface” a few weeks later
with a newspaper announcement describing the founding gro:p
and the initial business ad.Jress. In other instancez, never publi-

- cized at the time, the aspiring founder meets with frustration and

begins consulting or takes another job to support his family.

A hard-to-classify situation, for example, was a new semiconductor
firm which virtually failed with its initial founders: New man-

agers (or entrepreneurs?) came pn the sc.ene,. b’ﬁinging with them
additional capital. Building uporj the shell of what they found,

they succeeded in getting the campany off the ground. Under such

" circumstances, when was the company foun’d}_’ad, or is one talking

about the founding of two differént firms?

Who are the foundefs of a new firm? In many/instances, one or
more men clearly occupy this role. In gther situations, deciding
who arethe founders is difficult because key men make varying
degrees of commijtment or join the new firm at different stages

of its develupment. For instance, ore part-time business became
a fuli-time venture with considerable promise after an outside in-
vestor gave not only funds, but also advice, encouragement, and
assistance in raising money from others; yet, he limited his own
involvement to a part-time commitment. Some founding groups
will describe themselves as made up of “early founders” and “late
founders.” In one new firm, the “early fodnder” made a full-time
commitment in April, concentrating on.product development; he
was joined in October by the “late founder,” whose major contri-

butions were to be in management anq/marketing.

The variety of situations described ai),'";/jve demonstrates that defi-
nitions in this field must be somewhat arbitrary, and thatsome
firms defy neat classification. /

. e ‘
In this study, when a member of top management (usually the
president) of the new firm was copjacted, he was asked whom he
considered to be the founders. If the men named had made a full-
time commitment, they were counted as founders. .

In regard to firms studied, this reséarch concentrates solely upon
businesses which had reached a.stage of development in which

4




the full-time efforts of the founders were required, no “part-time”
ventures were studied. The date-of-founding was defined as the
time when at least one manager or scientist began to devote fuli-
time to the business. If the prospective founder was initially unsuc-
cessfu! in raising capital or putting together an entrepreneurial
group and then intermittently pursued such efforts while consulting,
the date-of-founding was counted as that time when a viable firm
was finally launched. In the case of a business which was substan-
tially boosted or revived by a sécond wave of founders, it was rather
arbitrarily decided t6 count it as only one firm, with the focus being
upon the “first” set of founders and the “first” founding date.

A technologically-based firm is defined as a company which empha-
sizes research and development or whicf-places major emphasis on
exploiting new techinical knowledge. The typical firm studied had a
“product” which was technical hardware or technical studies Ex-
plicitly excluded from the study were firms offering only manage-
ment consulting, computer software, or wholesaling and selling
services. Also omitted were "sponsored spin-offs,” in which a parent
firm voluntarily established and held stock in a newly formed com-
panyintended to perform'some of the business of the sponsoring
firm.!

THE RESEARCH

The research was coriducted primarily in one of the nation's centers
of technical.-entrepreneurship - the San Francisco Peninsuia area
around Palo Alto, California. The bounqgaries of the region studied
are indicated on the map in Exhibit lI-1. The study concentrated
upon companies founded during the decade of the 1960's, specifi-
cally those founded between January 1, 1960, and July 1, 1969.
Because of the industrial make-up of the Palo Alto area, these were
principally firms operating in or associated with the electronics
indumv. :

The first phase of the research involved intensive structured inter-
views with 30 entrepreneurs. The typical interview lasted about two
hours and focused upon the events and decisions associated with the
founding of the firm.

In the second phase, an attempt was made to gather summary data,
chiefly through telephone inteiviews, relating to the founding of all
of the NTBF's started on the San Francisco Peninsula since 1960. In
total, data were gatrered on the founding of about 220 additional
new firms, bringing the total studied to approximately 250; this in-
cluded a number of companies no longer in existence. As nearly as
can be determined, these data represent most of the companies of
this type started in the area since 1960, and may be regarded as a
census of the population. to

A third step involved interviews with executives from established
organizations. Data were gathered about spin-offs from their firms
and about internal factors which may have encouraged or discour-
aged entrepreneurship. The focus was upon those maior organiza-
tions from which many entrepreneurs have come, or upon unique

5




Exhibit H-i
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" date of founding.

types of organizations such as universities and non -profit research
organizations. .

The companies studied do not represent a statistical sampie of the
population of NTBF s:.they do represent an attempled census of the
total population of these firms. When the research was started, the
poputation of new firms which had been founded during the 1960's
was not known, although there were know!edgeable observers

who knew of many foundings. One product of this research is

the development of a list of firms which were started - an item-

ization of the members of the popuiation. Many of the companies .
studted no longer exist as independent firms, having since been
discontinued or merged, . ’

The initial approach to identifying NTBF's was to rely upon three
sources: present and past membership of the Western Electronic
Marufacturers Association, announcements in the business sec-
tion of The Palo Alto Times, and present and pas} listings in the
yellow pages of the telephone directories of the various cities in
the region. These data were culled to giiminate firms founded
befare 1960, divisions of existing firms, or other companies riot
meetling the criterla described above. in most instances, a senior
executive of the firm was contacted, either through tetephone or
personal interview. Alter information was gathered about the
founding of that firm, th2 executive was then asker about spin-
offs from his company or about spin-offs from the company for
which he had previously worked. The protess was continued, with
each new firm mentioned being investigated, and with each new
executive cohtacted being asked about other spin-ofis. in some
instances with firms long discontinued, it was possible {o obtain

only partiaj information, such as name of firm and probabie

N v

3

To dentify every new firm founded during the decade of the
1880's'is provbably an impossibie task. THe firms most tikely to
have been overlooked are those which'were never very visible

or successiul. Possibly, they existed for only a short time, with the
founders never arranging for any publicity or involvement with a
trade association. Some data were gathered on a total of 13
“mystery firms” which were known to have existed and which
v/ere probably members of the population being studed; however,
beyond that, nothing is known about them. They remain “mystery
firms.” In addition, some firms which'were founded in the last few
weeks of the 9Y, year period under study probably were omitted
because they had not yet become “visibie" as of July 1, 1968,

the cut-off date for the study. it might be added that ali of the
entrepreneurs contacted did cooperate to a marked degree; only in
one company did the entrepreneur refuse {o give any information.

CONCLUSICON

in many parts of the.country, when an engineer or tachnical man-
ager quits his job, he then goes to work for anotfier established
organization. However, in the Palo Alto area during the decade of
the 1960's, such a man sometimes founded a new, technolog-

7
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ically-based firm. This research focuses upon this phenomenon,
and is based upon data gathared in one of the few places whers a
nigh rate of technicWreneurship could be obsened and
studied.

Basically, there were three Kinds$ of data-gathering activities. The
firstinvolved intensive interviews with individual entrepren-

eurs and was directed towardunderstanding ow a new firm

gets started. These interviews were far-ranging, focused pri-
marily upon qualitative information, and had as cne of their
results the generation of ideas, propositions or hypotheses about
the nature of the entrepreneurial process.

The second kind of activity was directed toward identifying and
gathering data about the entire population of new firms, so that
conclusions could be drawn-about-that population. The primary
method utilized short, structured telephone interviews. The result-
ing data, considered in the aggregate, were more quantitative in
nature, angg could be counted, compared, and analyzed to test
various hygothes:e;. ) . .

The third kind of data-gathering activity, less ambitious in scope
than theé first two, involved intensive interviews with managers
of ol;ganizations«@hich.entregreneurs had left. This resulted in’
a mixture of thé kinds of information described above, with par-
ticular emphasis.on the nature of the orcanizatidral influence
ugon the ealtgpreneur. . - T N

In the subsequent discussions and analyses data from all three
sources are drawn upon as they relate to particular aspects of
entrepreneurship. Hopefully, the result is deeper understandihg,
utilizing both quantitative data about the entire papulation of new
firms and qualitative interview.data to help to explain the pro-
cess at work. o i
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CHAPTER Il , ",

A Framework For enalysls And Characteristics . AN
of the Entrepreneur . "

What are the eyents and decisions which lead to the foundlng ofa
particular firm? To what extent is the founding of one firm like that

-ofanothery

This chap, (}ér firet presents brief descriptions of how two part:cular
firms w§ e founded. These illustrate how each foundlng isaunique”
event; ;yetalso has elements in common with other foundings. Then,

an anaiytlcal framework is presented for organizing and urder-
standing the factors which influence the entrepreneurial decision.
Finally; one of the major factors - the individual entrepreneur and

‘his, backgroand is examined.

CGMPANY A . .

T ne marketing manager of-a rapldlygrowmg electronicsfirmin , ~
“ Palo Alto had of several years, considered taking the step of
startmg his'own firm. He had previously ‘worked.in englneenng for
two d:fferent firms inthe Eastandthen had worked in posmons of -
increasing responslblhty insalesfora. West Coastfirm wmch grew
fifty-fold during his time with it. He then-became head of Marketing
for a Palo Alto firm, and helped that company grow ‘approximately .
forty-fold during the next few years. ,

“While with the Palo Alto firni, he bagan to disagree with- cerfann ® f
important decisions in regard to product development and the selec-
tion of key personnél. He said, “I saw: myseif on a collision path -
" with thepresident, and knew that I'would'not stay with the com-

pany. " in addition to his increasing dissatisfaction with his future
inthis firm, he had mcreasungly thought about taking the'entre-
preneurizci step himself. In his own words, “l had finally gotten the
bug. I thought i'd like to try it myseif . . . to try to create somethlng

out of nothing ... . to try to make a company important in its field.”
Inthe past, he had considered with certain' ‘friends and colleagues

a number of product- market opportunities which ‘rnight be the

basis for anew company, however, nothing had quite jelled. Finally,

a specific opportunlty came into focus; relating to the development

of a particular component with technical capabllmes exceeding
anything then on the markéf.

In the fall'of 1965, he dand three other engineers from the same firm
left the parent company ang started on their,own. They estimated
that their own savmgs mcludlng stock ov.'nershlp. were sufficient
to support the company forsix to nin'é months. They believed that
they easily‘could raise additional funds from five different men they
knew, all of whom were technical exeécutives who had invested in

- other new, technologucally—based firms-inthe past.-When they

started, they had no product deve!opedand had nq€ specifically

‘talked to any castomers yyet . . “Wewere tremendously confi- *  «-
dent . . . Evenifwe had té work 24.hours aday, we were deter- *
mined to meet our goals.”

.g ) . i )




COMPANY B

An engineer with a small elettronics firm had previousty worked

for a l[arge government laboratory and a large aerospace firm. In the
government laboratory, he had found the atmosphere relaxed and
suitable for.a man dedicated to science, but not for a man ambitious
economically. At the aerospace firm, there had been little real work
for him to do; he participated in developing bids, but nune of these
bids was accepted during his short tenure with the company. He
quit after a few months, and took a pay cut to join a small firm

which advertised for an engineer. .

-

Here, he had responsibility for aline of instruments; he either
handled personally or supervised.the bidding, designing, building,
testing, and delivery of the instruments. He worked long haurs, and . v
also enrolled in an evening M.B.A. program. During this time he »
feit increasing frustration about some of the organizational de-

cisions which had heen made, the technical help e was able to

receive from others on the staff, and hiscompensation. He pre- /

pared a proposal which involved an expansion for his-part of the ’
business. The proposal was turned down, and-he quit on the spot.

He-had not planned to quit; he had not planned to become an

entrepreneur.

He made the decision to start 2 company specializing inthe same ,'

kind of instriments he had been responsible for in his previous job. ¢

He tried to raise capital from a number of sources, but was success-  /

ful only in raising a small amount of money from previous col-

leagues who planned to join him after the company got going. . °

Hepid on and succeeded in getting an order to deliver some tech-

nically advanced instruments. Subsequently,-he discovered that he

had inadequate funds to carry through on the order. Because.of |

Ena'ncial problems, he changed the strategy of the business and !
ecame a sub-contractor, primarily designing and producing par-

ticular components for one large local firm. He did not continue o Ce T

with the original conception of developing a line of instruments, )
but instead directed the company toward considerable growth and
prosperity as a specialized sub-contractor.

A FRAMEWORK FOR ANALYSIS y

Examination of the sequénce of events and decisions described

above suggests that the processes leading to the founding of a new

firm are complex and that many factors exert an influence. Des- . i
pite the complexity and diversity, there-appear to becommon /
processes at work, such that each founding is influenced by certain

factors. ' ’.

Ve,

The-decision to start a particular business at a particular time and N
place might be thought of-as being influenced by three major fac- N
tors, each of which has a number of sub-parts: ‘ i
1. Theentrepreneur himself, including the many .
" aspects of his background which affect his motiva- /
tions, his perceptions, and his skills and knowledge.

10
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2. The established organization for which the entrepre-
neur had previously-been working, which might be
termed-an “incubator organization.” It hires and
often brings the potential founder into an area; it
trains him and helps him to develop technical, mar-
ket, and managerial skills and knowledge; it provides
the organizational framework which may allow the ,
potential founder to work closely with men of varied
skillswho might join him in an entrepreneurial team.
In addition, the established organization, through the
satisfactions and frustrations it provides, helps to in-
fluence the motiyations oftheprospectiveentrepreneur.

3. Various external factors, many of them regional in
nature. These inciude the avaiiability of capital, acces-
sibility to suppliers, personnel, and markets, and the
collective attitudes'and.perceptions relating to entre-
preneurshipand the risks and rewards asscciated with
it. Other external influences, more characteristic of
the national economy than:of a-particular region, are .
the state ofthe economy and stock market conditions. &

. N * ? I
This research-is concerried primaﬁrjly with the role of the incubator
organization and those external factors which may vary from re-
gion to region. The former is considered in Chanters IV-and V and
the latter in Chapter VI. Certain characteristics of the individual
entrepreneur are discussed later inthis chapter.

LIMITATIONS ON THE SCOPE OF THE STUDY ' .

Two external factors, primarily national:rather than regioral in
character, are not covered.in-this research. One'is the state of the
economy - including the overa]Ldetnand for the goods or services

-which might be offeréd by a new firm. The other is stock market

conditions, particularly attitudes.toward “new issues” and specu-
lative “glamor stocks.” Both of these factors may vary substan-
tially over time and, in fact, often follow cyclical:patterns. Their

~ influence may ba such that it is muchéasier to start NTBF’s in some

yearsthan in other years. - -

This study covers alimited period and does not:permit an examin-
ation of the.influence of widely differing rates of economic activity
upontechnical entrepreneurship. It hasndtiinvoived the gathering
of data about growth ratés of particularindustry sub-segments or
measures of the availability of capitalzdata which could be useftil
inrelating these factors to ratés.ofentrepreneurship. Such exten-
sions of this research are left until-ariother time.

THE INDIVIDUAL ENTREPRENEUR

© Undera given set of coniditions; Some will dream of entrepreneur-

ship; some will-find Suchithotights:to be foreign and unappealing,
and afew will'actually:take the Step of starting new firms. What
characterize these:rargindividuals who are attracted or driven to
entrepreneurship?  « ‘ -

e
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Roberts and Wamer have studied more than 200 technical entre-
preneurs in the' Boston area. They found that an unusually high
percentage of technlcal entrepreneurs (50%) came from homes in

_ which the fatl';er was self-employed, that the average education

of founders ] udied was an M.S. degree plus some courses, and
that the average age when starting the new company was 32.1 -

Industriat Résearch magazine publlshed astudy of science entre- [ :

preneurs.in the PhilaZelphia area; 35 founders were interviewed.
These entfepreneurs averaged 35 yéars of age when founding
their flrms ;and 30 of 35 had callege degrees, with nine having
advanced degrees.? .

Colfing aqd Moore studied the fouriders of 110 man ufacturing
companues in Michigan; these were primarily not high-technology
firms. h their sample, the median educational ievel was a high
school dlploma two-thirds of the founders came from families
descrlbed as “poor,” an unusually high percentage (55%) were
entherfore;gn born or first generation Americans, and asubstan-
tial ercentage (25%) had fathers who were entrepreneurs.’One:
of theirinteresting conclusions was that the typical'entrepreneur

Ffids ltvdrfflcwt to work for.others and difficult to function'in the

h|erarch|es of established organizations.3

-

Hoad/studled 95 manufacturing businesses started in Mrchrgan

duting the year ending June 30, 1960; most of these flrms were
not technically oriented. Only 25 of the 95 firms had founders with
bachelors degrees or above.?

THE INDIVIDUAL ENTREPRENEUR IN PALO ALTO

dn this study, the 36 founders studied intensively in. t@e Palo Alto

.areahad a variety of backgrounds-but the “typical” m%edlan)

founding group can be described as follows:_

The firm is started by two founders, béth of whom a.einthe middle
thirties. One usually can be described as the “driving force.” He
conceives the idea and enlists-the other founder. They come from
the same established orgamzatlcn and got to know each Oother
there. One is in engineering development and the other is in mar-
keting. Often, they have achieved significant prror success, with
titles such as section head or director of engineering being com-

. mon. Their education includes B.S. and M.S. degrees, typrcallym

electrical engineering. Exhibits lli- I\through I11-5 give data in
greater detail.

. Ingeneral, the Palo Aito technical entrepreneurs seem comparable

to those studied in Boston and Phlladelphra with respect to those
characteristics on which common data have been gathered: age

and education. ,
p

There is @ marked contrast with the non-technical entrepreneurs
studied by Collins and Moore and also by Hoad in regard to edu-
cation; clearly technical entrepréneurs are more highly educated
than the founders of the typical manufacturing firm. This is not

surprising, considering that much of the initial competitive

12

'E B RobertsandH A Wainer. "New Enterpnises on Route 128." Science Journal, December 1968, _\
7 “The S Entrepreneur,” Industeial Research, February 1987,

0 E Collins and D G Moore. The Enterprising Man, East Lansing Bureau of Busj and E mic Research.
Michigan State University, 1964

W M Hoad. Manaq { Factars Contributing to the Success of Failure of New Small Manufacturers, Ann Arbor:
8 otB Rescarch, Grad 2‘ School of 8 Admimistration, University of Michigan, 1964,
= . ’




Exhibit 111-1

SIZE OF FOUNDING GROUP AND NUMBER
OF PARENT ORGANIZATIONS REPRESENTED

/ - : Size of Founding Group
. . > Number of
- , Parent " 12 13 4 5 6
3 Organizations a ormore jTotal
< ' . N ¥
1 9 |5 2 3 2 1 22
' 2 3 3 6 '
) 3 1 1
- A
N v \l
‘ : © Total 9 |8 |5 4| 3 [ 1 30 .
; i
2 \ .mode =1 founder
, median-=‘ 2 founders '
mean = 2.9 founders ’.
B , o Exhibit i11-2
| - EDUCATION OF FOUNDERS® _
HIGHEST DEGREE RECEIVED .
; No coliege degree ‘ - 1
B.S.orB. A. . ‘ 12
M.S.« - % ' 6 )
M.B. A. ‘\ 2
Ph.D. "" Y §, 8
iM. D. b * i
Total number of founders . 30
. o #
N
‘- _ : 13
*For firms with munipl; foundors, data are for that founder intorviowed Only. (In most nstances. intervigwee ’
could be dofined as the "dnvzng force.”)
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strength of an NT8BF is based upon the technical knowledge of its
founders, knowledge often based uppn advanced education.

There appears to be an interesting coritrast with the Collins and
Moore study. Based upon psychoiogical tests and depth interviews
relating to personal histories and career patterns, they concluded
that founders of manufacturing firms had had life-long patterns
of relating ineffectively to authority. They often came from homes
where the father had died or wasnot respected. In school, their
restiessness, refusai to accept routine, and inability to get along
with teachers often led to an early departure. They had not found
it easy to work for employers and had rarely stayed long with one
firm. They were described as “men who have failed in the tradi-
tional and highly structured roles available to them in society.”s

Founders of NTBF’s may.differ from the entrepreneurs studied by
Collins and Moore in regard to these basic psychological attitudes.
Detailed childhood histories and psychological test results are not
not available for these technical entrepreneurs.6 However, data on
educational and career backgrounds suggest important contrasts.

Technical entrepreneurs apparently have functioned effectively in
the established educational structure. They were willing to go to
school for many years, and apparéntly were successful at it, inas-
much as the typical founder had B.S. and M.S. Degrees. N

With respect to career patterns, many.of the founders clearly were
successful in established organizations. In their previous positions
before becoming entrepreneurs, the 30 founders'studied included

3y

only five (17%) who did not have any subprdinates; 50% had ad-
vanced to positions of major resebOnsibilit_y, including vice-presi-
dent, general manager, sales manager, or director of engineering.

(See Exhibit [1i-4) -

-

In that phase of the research involving interviews with senior ex-

-ecutives of established firms, they were asked their perceptions of

the average level of competence of the entrepreneurs who had

loft their firms. How,did these men compare witt the average
technical manager df. engineer who stayed on w.th the established
organizatisn? Without exception, these senior executives replied
that those who had become entrepreneurs were better than the |
average -.more competent, more energetic, more concerned about
the progress of the organization. They sometimes added thatthey
considered some spin-off$to be a good sign, an indication that
their company was employing the right kinds of people.

These founders did have a history of some job switching, but this
may be typical of the West Coast electronics industry (Einbit
I11-3). The typical founder was quiite frustrated in his current posi-

tion when he made the decision to strike out on his own. (Data re-

lating to motivations are discussed at length in Chapter IV.) These

may be the kinds of men who are not easy to keep contented in es-

tablished organizations. However, as measured by their positions

in the managemient hierarchy, the Palo Alto founders were men

who left successful careers in established-organjzations to become

ehtrepreneurs. c ' )
-

16
j

*Coflins and Moore, op i, p 243, 2

* o~ o \
SAt this time. Dr John Komives of the Center for Venture Manag tisengagedin aresearch project wherein tech-
mical entrepreneurs in the Palo Alto area have been asked to complete certain psychotogical test$ Findings trom this i
project should provide additional evidence as to whether technical entreprencurs have the strong resistance to authority

tound by Collinsand Mgorc in their study on non-technical manufacturing entrepreneurs.
* .
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CONCLUSION

The decision to found an NTBF occurs rarely, for most engineers
and technical managers never start their own companies. in many
parts of the country, including some where substantial numbers
of engineers are employed, the event has apparently never oc-
curred. In-trying to understand the elements which interact to cul-
-minate in this rare event - the birth of an NTBF, we shall use *n
analytical framework which focuses primarily upon three major
influences: the entrepreneur himself, the incubator organization,
and various external factors.

The typical technical entrepreneur is in his thirties, has a master's

degree, and has achieved considerable professicnal success in his

prior position. In the following chapters, we shall sec how certain
“factors create an environment in which such a man may choose
totake the step of starting his own firm.

17




CHAPTER IV |
Iincubator Organizations ‘

The established organizations in a particular area affect regional
entrepreneurship to an important degree. Any established firmis a
potential incubator organization, employing and influencing po-
tential entrepreneurs who may “spin off” to establish their own
firms.

Regional entrepreneurship is closely related to the established
firms or incubator organizations located in that same region. New
firms are typically founded by entrepreneurs who are already em-
ployed in organizations in the same geagraphical area. In the Palo
Alto area, it was found that 97.5% of the new companies (237 of 243)
had one or more founders who were previously working in the area.
In 92.2% of the new firms (224 of 243) all of the founders were
already located there. One might presume that the Palo Alto area
would be particularly attractive to the mobile entrepreneur, both
because of its living conditions and the presumed advantages of
being located in a “complex” of related firms. Despite these advan-
tages, technical entrepreneurs have not come frequently from
other parts of the country to start NTBF’s in Palo Alto. Technical
entrepreneurs tend to start firms where thiey are already living

and working. ) @

Interviews with founders suggest why they tend to start firms
where they are already located. The tremendous number of tasks -
involved in getting a business started, including securing people
and facilities and establishing relationships with suppliers and
customers, is m.ade much easier if the founder can rely upon con-
tacts and knowledge already acquired in a particular area. In addi-

tion, it becomes possible t get some of these tasks started, to begin ™

laying the groundwork, before abandoning the old job altogether.

The significance of these findings is that technical entrepreneur-
ship in a particular area appears to be related closely to the incu-
bator organizations already there. Unless such incubater organiza-
tions exist in a region, it is unlikely that there will be any new,
technologically-based firms born there. i

s .
NATURE OF PRODUCTSOR SER\(I,CES CFFERED

Established organizationsin a giveh region aiso affect the kinds of
new firms founded there. Angéntret eneur typically staris his new
firm to exploit that which he know's how :c do best. This usually is
relgted to the market and technjg/al know'edge which he learned
andiheiped to develop in'the'parefit firm. 1n 85:5% of the cases
studied in.Palo Alto, the new firm served the same general market
or utilized the same generai téchnology as the parent company or
companies. (See Exhibit [V-1.) For instance, the micro-wave labo-
ratory of one large corporation had two spin-offs, both of which
emphasized micro-wave téchnology. One competed directly with
the parent firm; the other utilized similar technology, but empha-
sized segments of the market which the large firm had ignored. In
another case, a semjconductor firm had an equipment division
which designed and manufactured equipment for-producing semi-

18




: Exhibit 1v-1

_ COMPARISON OF THE TECHNOLOGY AND
- . MARKET OF THE NEW FIRM TO THOSE OF THE .

. : ' * PARENT FIRM
' N Y]
. “ (n=220) :
. Technology
. ‘ Sinilar Ditferent \
" to Parent from Parent
Market . - . .
: ‘ ‘o Similar 139 firms 1 firm .~
. : LE to Parent |63.2% 5%
* a T -‘ -~ , ¥
; ) . Different |48 firms 32 firms ' -
: from Parent|21.8% 14.5% ) '

[ YA

"
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conductars. There were four spin-offs from this division, all of
which concentrated on semiconductot fabrication equipment.

Even though the founder may have worked in other fields in pre-
vious jobs, it is in the job which he has just left that he gains the
most up-do-date knowledde of markets and technologies. This has
implications in helping to explain spin-off rates from established
organizations. Potential entrepreneurs within somé firms'aredc-
quiring technical and market knowledge which cannot easily be .
applied in a new<firm, . . S
industries vary widely in the extent t¢ which there are attractive
economic opportunities which can beexploited by new firms, if

an industry is growing rapidly ard if there is.a high rate of tech-
nicai change, there may be pockets of opportunity for the fledaling
firm; a group of engineers with a product idea may be able to es-
tablish a comipetitive advantage in some segment of the market.
Estabiished firms in such an industry are teaching potential entre-
preneurs skills which can be apptlied directly in a small'or new

firm, and the result mav be a-high spin-off rate, By contrast, ait, *
established firm in an industry which requires heavy capital invest-
ment ar large organizations to compete s likely to have a low spin-
- off rate. Forinstance, many of the emplo¥ees of an aerospace .
prime contractor or a'large-scale producer of cunsumer &lectronic
products ara acquiring technicatand market knowledge which-
would be difficult to apply on a small scale, On several occasions,
the author has talked to engineers In large midwestern firms who
hoped to become entrepreneurs. When asked what they could do
better than their future competitors, they usually replied that they
could produce on a mass basis at slightly lower cost. When asked
about the investment required to put them into business, they
usually concluded that at least one ortwo million dollars was re-
quired. Thelr firms usually did not have any.spin-offs, .

An important consideration i whether an established firi.i functions
as an incubator is the nature of its business, and; in particuiar,
whather the potential entrepreneurs within the organization are
developing skills which can sasily be exp!oitedi by anew firm.

. i

ASSEMBLY OF THE ENTREPRENEURIALTEAM ..~

The incubator firm provides the organizational 'énvi_ronment with-
in which ateam of founders can be assembled. It is often the stag-
ing area, where prospective co-founders become acquainted,’

L3

judge each other’s skills, and develop plans.

A new firm should have ali of the major functional activities - in-
cluding R & D, production, and marketing - performed reasonably
well; there should be no areas of glarinrg weakness..Since there are
few employees in the early days, this means that the founder or
founders often must be able to desigh, prodice, and sell the pro-
duct themselves. Because of these needs,NTBF's are often staried
by groups of entrepreneurs, whose talents compiement each otHer.
. Inthe Palo Alto ared, about 61% of the new firms were started by
teams of two or more founders. (See Exhibit 1V-2.) In addition to the
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: Exhibit iv-2

NUMBER OF FIRMS WITH S!NGLgFOUNDER AND WITH
MULTIPLE FOUNDERS

. Number of Firms
- Single Founder 88 - 39%

o, . . Muitiple Founders 136 - 61%
b Total Firms 224 100%
%
Exhibit V-3

NUMBER OF FIRMS STARTED BY MULTIPLE FOUNDSRS FROM
ONE ORMULTIPLE PARENT ORGANIZATIONS.

, Organizations - Number of Firms
Single Parent Organization - "78 - 57%
Mullipie Parent Organizations ~ 58 - 43% .
Totdl Firms with More than 136 ~ 100%
One Founder
<5 , "
Exhibit V-4 e

NUMBER OF INDIVIDUAL FOUNDERS ON FOUNDING TEAMS
FROM ONE PARENT, "FROM PRINCIPAL PARENT,” OR
MINOR PARENT ORGANIZATIONS®

Number of Founders
Single Parent Organization ©23Q - 54%
“Principal Parent Organization” - 89 - 24% } 78%
. Minor Parent Organization 91 ~ 22% 22%

Total Entreprensurs on Founding Teams ~ 420 - 100%

:

¥
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broader base of talent which a group of founders provides, there
are psychological advaritages. A typical comment was, “As you take
this step, it gives you encagragement to know that others are with
you." 2 )

How daes an entrepreneurial team get together? Typically the team
is assembled by oneman, whomightbe termedthe“drivingforce,”
and-who generaily becomes the president of the new company. _
The founders may have gotten to know each other in various ways,

~wJncluding in engineering school, in prior jobs, or through being

neighbors. However, in most instances, the incubator organization
plays the role of bringing the founders together. For the entrepre-
neur is already in the.incubator organization vhen he begins to
deveiop specilic plans relating 1 the propased new firm, and it is
in the incubator drganization whete he has the opportunity to
judge closely.the compatability and probable contributions of
possible ce-founders.

- Of the firms started by teams of iwo or. more entrepreneurs, 57%
of the teams had a'i of hue founders from the same parent firm.
{See.Exhibit iV-3.) Even when more than one parent firm was rep-
resented, it was common to have most of the team froin the same
organization. Of all of the individual entrepreneurs who were on
founding teams of two or more founders, 78% were either from the
same parent firm as their co-founders,"or wefe from the “principal
parent firm" for that management team.! (See Exhibit IV-4.)

One implication of these findings is that the birth of NTBF's is influ-
enced by whether there are conditions under which founding teams
can be assembled. Thus, new firms would be more likely to spin
oft from organizations in which thesnarketing, develspment, and

- manufacturing people have the opportunity of working closely to-
gether. .

Testing the hypothesis that spin-off rates are related {o the way a
firm is organized would require data not now available. Howsver,
findings presented in Chapter V on spin-off.rates from organiza-
tions of different size are consistent with these conclusions; in
particular, small firms, characterized by close contactamong func-
tional arzas, have higher spin-off rates.

Afunctional organization in which-engineers talk primarily to en-
gineers and manufacturing mer lalk primarily to mahufacturing
men seems relatively unpromising from the standpoint of organi-
zing aritrepreneurial teams.2 Probably the least favorablé struc-
ture for organizing such teams would involve an installation lo-
cated,in a small, relatively.isolated town - away from similer
businesses, and organiZed so that the.people there are engaged
primarily in only’one activity - such as manufacturing. inciden-
tally, there are many angineers in midwastern towns employed in
just such organizations.

-
-

-
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MOTIVATION FOR THE DECISION

“ The established firm also appears to influence to a marked degree
the motivation of the individual entrepreneur as he makas-this
significant personal decision to quit his job and to undertake the ~.
risk and effort of gatting a company started.

Of course, the motivations are complex and many personal consid-
erations come to bear, including an individual's attitude toward
risk-taking and the perceived social-status, risks, and rewards
associated with entrepreneurship. In any given environment, some -
‘men will become entrepreneurs and some will not. Granting the
complexity of these decisions, it was clear that the entrepreneurs
studied in Palo Alto were motivated to an important degree by

events which they perceived to be happening within the incubator
organizations.

In most instances, spin-offs were indications of frustration within
the established firm. Of thirty founders studied intensively, 70%
could be described as highly frustrated in their previous positions.
Of-the remaining founders, 17% described themselves as happy

in thelr previous positions and said they would have stayed in the
parent organizations jf they had not become entrepreneurs. An ad-
ditional 13% were forced t6 leave through backruptcy, being “laid
off,” or the ciosing out of branch offices or plants with no attrac-
tive opportunities eisewhere in the company. (See Exhibit 1V-5.)

It might be argued that post hoc rationalizations are unrefiable,
and that, in fact, these entrepreneurs may not have been so highty
influenced by condit‘ons within the incubator firins. However, many
of these situations were relatively unambiguous with respect to
this relationship, e.g. the 13% who were forced to leave by bank-
ruptcy, etc. -

Extreme frustration was particularly evident for those founders
{30% of the total) who quit their previous jobs without any specific
plans for the future. A typical situation involved an engineerin
charge of one product line in a small firm. He had grown increas-
ingly disturbed over his relationship with his superior. whom he be-
lived to be lacking in competence; he also thought that he was
being inadequately paid, considering the long hours he was work-
ing. When a proposal he had developed to expand his product line
was rejected, he quit. Later that day, he asked himself, “What am

i going to do now?”

Forty par-cent of the founders said that, even if they had not started
their own businesses, they would have quit their previous positions.
They usually wenton to add a series of epithets about the extent of
their frustration. One man'ggmmented, “! had become disillusioned:;
my immediate st'pervisor was a ‘clod.’ By the end of each day, |

was sofrustrated thatittook three orfour martinis formetorelax.”
One group of engineers, disturbed by what they saw as an absentee
management unreceptive to new ideas, advertised themselves as a
“department available” in the classified section of the newspaper.
The major cause of frustration, broadly stated, was a lack of con-
fidence in management, a fesling that poor decisions were being

23




ExhiBit1V-5 n , -

~ %

MOTIVATION OF ENTREPRENEURS —

(n=30) .

Forced to leave previous position : 13% . "'

Happy in previous position ' 17% . g

Frustrated in previous poéition: . ) -1

, Quit without specific plans . 30%

. W . } 70% - - -
“Would have quit even if had » 40% i i

not become an entreprengur”
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made and that the division or company faced an unpromising R

; future. As these men described their frustration, two areas of con-

d ' cern were mentioned again and again. One centered upon the selec-
tion and development of managers and was reflected in comments

‘ such as:“Icouldseethewrong peoplebeing placed inkey positions;”

.
i

. : or, “l couldn’t respect my supervisor.” The other area of major con-
. cern had to do with investment in products and technologies: “Man-
- . agement was’investing in the wrong new products;"™or, “The presi-

dent wanted to take the company in a direction in which | had
neither interesf.nor competence.”

B . . To what extent were these feelings the reflection of personal dis-
appointment because pet projects were not supported or expected
promotions not received? Making such a judgment’is not easy, but
- = . the detailed comments of the entrepreneurs suggest that an ele-
ment of personal disappointment was present in only about haif

: of the situations studied. in these instances, there typically was a

) growing feeling of frustration and lack of confidence in the future
of the tirm; the turning down of a particular project or the toss of an
expected promotion acted to triager the entreprer.aur’s decision to
leave the firm. The following comment is typical:

S “All of us (who left) had grown increasingly irritated in the prior
company. We were expected to work long hours, without any indica-
tion this was appreciated. The firm was poorly managed. The key
, . engineers in the firm were on the verge of leaving. Finally, manage- :
i S ment decided not to produce a product line we had sweated to M
develop. Two of us quit on the spot.”

In about half of the situations, there was no evidence of persona°:
disappointment, but rather ¢ eneral disillusionment about the
firm’s prospects. Aformermanager of atechnical group commented:

“After the acquisition, the parent company left ys alone and hoped
{ that profits would come. The local management was inadequate.
| | Although they assured me that | had a bright future with the parent
- corporation, that would have meant going to corporate headquarters
in the east, which | didn't want to do. It appeared the company

-

e enn 3

'
R —

g . { would continue to disintegrate. It has since withered away.”
’ CONCLUSIOL

t -, Clearly, regional entrepreneurship depends upon local incubator
? ! organizations which hire, train, bring together, and motivate pros- - ,
' pective entrepreneurs. X .

How might one design an organization to have a high or low spin-
’ off rate? A firm with the following characteristics probably would
be a very good incubator. it would be in a rapidly growing indus-
try which offered opportunities for the well-managed smallfirm
wijth gcod ideas; it would be a small firm or would be organized
. as a series of “small.busindsses;" it would be good at recruiting
. ambitious, capable people; and it would periodically be afflicted
‘ . with internal crises sufficient to frustrate many of its professional
employees and {ead them to believe that opportunities were being
‘missed an« that “even I could manage the business better.” This,
- incidentally, is a fairly good definition 6f many of the firms which
/ have been established in the Palo Alto area in the past ten years.
- ; R -
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CHAPTERV . +f
Spin-Off Rates From Established Organizations

In studying technical entrepreneurship, one can observe that some -
established organizations seem to be prolific incubators. If asked
about the chief "product" of some of these firms, one might reply

entrepreneurs Other established firms seem to have relatively -
few spin-offs. . . .

There has been little previous investigation of the spin-off relation-

ship. Analysis of spin-off rates from different kinds of organizations -
should indicate the extent to which, in an area of active entrepre-

neurship, organizations function differently as incubators. Such

analysis should also indicate spin-off rates by type of established

organization. This chapter focuses upon analysis of spin-off rates. ) g

Any new, independent, technolog? c':ally-based firmis defined as a
“spin-off"” regardless of whether or not itis engaged in the same .
kind of- busmess as-the establiShed organization which the
. founders left. (Recall that about 85% of the new,firms explonted o
the same general technology or served the.same markets as the A
parent flrms9 Although an entrepréneur may have worked for = . -
. several prevuous employers, the organization which employed him
immediately pno' to his starting the new firm is defined as the -
incubator firm. \Ifthe new company is started by a group of entre- ’ x
s preneurs who represent differentincubator organlzatlons (which-
was the case in about 26% of the new firms), the spin-off calcula-
tions are based upon the proportion of the founding group from
each firm. Thus, if-one founder is from Company A and one from )
Company B, the new firmris counted as 0.5 spin-offs from each )
parent company.! Only “ful-time” founders were counted in . 'd : )
determining spin-off rates. . - -

Spin-off “rate§” from an established organization are calculated
as follows: the numerator consists.of the total number of spin-offs ¢
from the organization during the period from January 1, 1960, to '
July 1, 1969; the denominator is the average number of total em-
ployees during this period.2 Thus, a firm which emptoyed an aver-
age of 500 employees during the 1960’s and which had empioyed ‘
all of the fouhders of three new firms and half . of the founders of -

, another would have a spin-off rate for the decade of 3.5/500. A =

o
o~
[

SPIN-OFF RATES

‘ Based upon data developed in this study, one can.calculate the -

. 'average spin-off rate for the decade of the 1960’s for the high-

_ technology companies on the San Francisco Peninsula considered
as agroup. The average total émployment for these companres was
about 77,6003 There were 243 new firms identified for which in-
cubator firms could be specified. Only six of these new companies o

- (2.5% of the total) were started by founders who were from out of @

the area; 237 of these firms Had one or more founders who had

-5 4
"

i
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1Some toqnders are morg mportant than others und. ideaily, one might wish to weight the spin-off calcutations
gly. Howaver, inf tion as to retative Impcrtance of founders I8 difficult to obtain and svaluate,

?Ideally, one might wish 10 base spin-otf calculations on the numbar of professional emplozeos only, since most technical
entreprensurs are from this group. However, these data wore not available.

Q ’Esumales of emp!ovment wera arrived af by first using tha survey data collected anmmlly by the Western Electvonic -
l: m C iation These data werv supplemented with empioyment figures for additional organizations

kn&wn not to have boen lncluacd in that survey,
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been working for companies on the San Francisco Peninsula. The
spin-off rate for the high-technology companies as a group was
237/77,600 or 1/306.

Spin-off rates were calculated for 325 firms, including many no
Ionger in operation. The distribution of spin-off rates fqrthese
firms is given in Exhibit V-1. There were a number of companies,
particularly small ones, which had had no spin-offs.

Among firms that had 3 or more spin-offs, the range in spin-off

rates was from 1/3100 to 1/14. Sample spm -off rates, indicating

the wide degree of variatiort are given in Exhibit V-2. This wide

variation is particularly notable when considering that all of -

these companies were in the same regional environment. Those

geographical factors which might encourage®entrepreneurship, in- R
cluding the avallablllty of venture capital and the possible advan-. ) >
tages of being located ina “complex” of related firms, presumably

acted to encourage prospective entrepreneurs in all of the organi-

zations in the area. Despite this, one finds vast variations in the -

extent to which established firms act as incubators of new firms.

*, THE EFFECT OF ORGANIZATIONAL SIZE

What kinds of organizations have high spin-off rafés and what
kinds have low rates? In essence, from what kinds of organizations
do entrepreneurs come? .

* Spin-off rates were calculated for incubator firms in different size

classes. Established firms were classified as under 560 employees,
over 500 employees, and as subsidiaries of under 500 employees.
As can be seen in Exhibit V-3, the spin-off rate for “small” firms
was about ten times that for “large” firms. The spin-off rate for,
“smalksubsidiaries” was about eight times that for large firms.

These findings appear to be consistent with those reported by
Forseth in his analysis of spin-off rates at four M.I.T. laboratories,
although differences in definitions used make direct comparison
difficult. In his analysis, the size of a laboratory was based upon
total funding. He reported that spin-off rates were inversely related
to laboratory size, that'is, that the smailest laboratory had the
highest spin-off rate, etc.

It is common knowledge that certain large firms in the Palo Alto
area have been important incubators. Companies such as Fairchild
Semiconductor and Ampex have received considerable piiblicity
in this respect. It is thus interesting that the highest spin-off rates
belong to the classes of small firms and small subsidiaries.

The research suggests several reasons why small firms have higher *
spin-off rates:

1. Large firms are often engaged in activities which re-
quire heavy capital investment or large organizations
- to compete; economies of scale are often important. A
new firm, established to compete in these same seg-

27

D Forseth, Jhe R%IE ot Government Sponsored Research Laboratories in the Generation of New Enterprises,
S M thews. S10an School of Management, Massachusetts institute of 1echnology. 1




%
_Exhibit V-1

»
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Exhibit v-2

SELECTED SPIN-OFF RATES FROM
ESTABLISHED ORGANIZATIONS
DURING DECADE OF THE 1860's

Company No. of Spin:Offs/Mean Employment

Spin-Off Rate

A 8.3/25,700 1/3,100 = .0003
B .33/750 1/2,250 = .0004
C 2.8/2400 1/850 =.0012
D 12.75/7,450 1/584 =.0017
E 1.7/600 1/283 =.0028
F. 6.05/770 1/127 =.0079
G "3/180 1/60 =.0017

|H . 3/42 1/14 = .071
29




ments of industry, may be at a substantial disadvan-

tage. By contrast, the employees of smailer firms are,
by definition, learning how to do things which can be
exploited by a small firm. ' '

»

2. Profess?onal employees in small firms devetop rather
- broad backgrounds, often assume substantial respon-

sibilities at early stages of thejr careers, and tearn
about the particular problems of maraging a.small
firm. This experience constitutes a valuable education
for the prospective entrepreneur. There is close con-
tact among the managers ir different functional areas
so that it is easier to assemble a {eam of entrepreneurs
with the requisite skills in development, manufactur-
ing, and market.

3. Thereis probably a self-selection process, whereby
those who choosedo go to work for small aid new
firms are the most prone to be entrepreneurially in-

+ clined. These attitudes are likely to be réinforced in
% the smali firm environmént, as the techfiical employee
learns what is involved in managlng a smail company
and.sees before him the l.ving example of a success-
ful entrepreneur - his empioyer.

4. Large firms probably employ a higher percentage of
non-professional employees. Thesé workers are less
likely to become technical entrepreneurs than the en-
gineers and managers. Thus, a higher percentage of

“the total employeesin a small firmare potentlal
entrepreneurs.

The extremely high spin-off rate for small subsidiaries is probably
due, in part, to the above-mentioned factors. In addition, most of
these subsidiaries had, at one time, beef independent companies
which were subsequently acquired. The management then had to
adjust to being no longer independent. Terms of the acquisition
often had made them relatively wealthy and liquid; the financing
of new ventures was thus more feasible.

-

NON-PROFIT ORGANIZATIONS

To what extent do technical entrepreneurs come from non-profit
organizations? Substantial publicity has been given to the fact
that some new firms have been started b+:professors and students
from engineering schools. In fact it is often believed that the de-
velopment of a complex of technically-oriented flrms requires the
proximity of a strong university.5

In the Palo Alto area, three major non-profit organiéations em-
ploying technical personnel are Stanford University, Stanford Fe- -
search Institute, and the Ames Research Center of the National
Aeronautics and Space Administration. Lists of known spin-oifs
from each organization were developed; as a check on the com- *
pleteness of these lists, senior personnel from each organization

30 -

sFor instancs, see E Ddutermann, “Seeding Science-Based Industry,” New England Business Feoxiaw, December,

1966, and “Moro Professors Put Campus Lab Theones to Work in Qwn Flums,” Wall Street Journal. March 13, 1957,
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Exhibit V-4

SPIN-OFF DATA
SELECTED NON-PROFIT ORGANIZATIONS

Non-Profit Research lnsmuteb
Government Research Center
University - (engineering facuity

(4
and research assoclates)

{engineering facuity,
research associates, and
graduate students)d

{engineering, physical *
sclences, and business)

N

Number of New, | Number of Spin-Offs/ | Spin-Otf Rate
Firms Spun-Off | Mean Employment

3 1.8/1220 1/678 = 001§
1 121950 171930 = .0005
2 #7245 17122 = 0082
2 2/1040 1/520° = .0019
4 3.75/2760

J /736 = 0014

* Number of new firms founded with at least one foundar from the organization listed. Because
some founders may have been from other orgarizations, these may count as fractional spin-offs
111 calculating spin-off rates. '

® various non-technologically orientgd consulting firms have also spun-off; uiay are not included.
Only those professional and support parsonnel asscciated with engineering and the physical
sciences are included In the base population which constitutes the denominator.

¢ New firms founded by people from the engineering school divided by average number of
engineering faculty and research associates.

‘ New firms founded by people from the engineering scheol divided by average number of
engineering faculty, research assoclates, and graduate students.

® New technologicary-based firms founded by people from any part of the un.versity divided by
average number of faculty, researchi assoclates, and graduate students in engineering, physical
sciences, and business school.
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were consuited to determine whether any omissions could be iden-
tified. For each of these organizations, spin-off rates were calcu-
lated. The findings’are listed in Exhibit V-4, The definitions given
previously were applied, so that only new, technologically-based
firms founded since 1960 were included. Spin-off firms providing
consulting of a non-technical nature were exciuded.

The spin-off rate for the non-profit research institute {1/678) 1s
about the same as that for !arge companies as a group. The rate for
the government laboratory (1/1950) is very low, in fact one of the
lowest rates encountered for any organization studied. The univer-
sity spin-off rate varies from 1/122 to 1/736, depending upcn the
base population used. The appropriate population might be de-
fined solely as engineering faculty and research associates: it
might also be broadened to include facuity, research associates,
and graduate students in engineering. the physical sciences. and
business.

in total, these non-profit organizations have served as incubators
for slightly less than 3% of the NTBF's founded in the 1960's. The
pricipal incubators have been the industrial firms.

The fact that the Stanford University School of Engineering (one of
the most prestiglous in the country) has had relatively few spin- -
offs was surprising. There appears to be a marked contrast with the® *
expe. .nce at the Massachusetts Institute of Technology; M...T. and
its la?oratories appear to have had much higher spin-off rates.6 it

Is difficult to make direct comparisons of data, because of dif-
ferences in definitions used; for instanze, in this study of Palo Alto
spin-offs, part-time businesses, as well as management consulting
and computer software firms, wera not included. Situations in

which professors served as part-time ¢onsultants were not counted
as university spin-offs. Further research, focusing upon differences °
in the Stanford and M.L.T. experlence would be illuminating. One
factor which may account for seme differences is that Stanford.
uniike M.L.T., does not employ large numbers of full-time re-
searchers in semi-ihdependent laboratories. |

In response to queries about the low spin-off rate from the éovem- .
ment laboratory, two reasons were suggested most often by those
who knew the laboratory. One was that much of the work being
done thera did not appear to have great commercial anolicability.

in addition, the typical professional employee was described as
more scientifically oriented and less commerctally and entrepre- .
neurially oriented than his industrial counterpart.

VARIATIONS WITHIN LARGE ORGANIZATIONS

- For some of the large, bro]lﬁc incubator firms in the area, spin-ofi

data were available for individual parts of the organization The
data are illustrated by the following exaniples.

a. One rapidly growing firm had eight spin-offs during
the decade of the 1360's. Eighty percent of the firm's
employees were in one division whose activities were
concerned mainly with one large government contréct

PRIty envd Vazines coc oo n9
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and the associated {otlow-on contracts. Only one of
the firm's spin-offs was from this division, while the '
remaining spin-offs were from the other 20% of the
company’s business. .

b One semiconductor manufacturer had about 85% of
its personnel working on the development and pro-
duction of semiconductor devices, with the remainder
in the equipment division which developad production
equipment for maiufacturing semiconductors. Gf the
firm’s six spin-offs, four were from the small equip-
ment division. .

.‘ c. One large firm had had no spin-qifs from the major
- - division which accounted for 50% of its salés. All
r seven of its Palo Alto spin-offs came from smaller de-
partments which offered a variety of products and
which made up the other 50% of.the business.

Such evidence suggests that in large firms the spin-off rate is lkaly
to be highest in those departments which constitute the *small
businesses” of the firm. This hypothissis Is entirely constsent with
the finding that small firmis as a ¢lass have higher epin-off rates.
The reasbns advanced for explalning the high spin-off rate for
stmall firms probably also apply here. In addition, small divisions \
of larger firms-may, on the average, be more poorly managed than
the large divisions and may have more frustrated managers. This
may be because of their low visibility, the fact that top manage-
ment often comes from “backbone divisions,” and because the -
smali divisions fack internial bargaining power 1o obtain discration-
ary resources such as investments in naw products.”

CONCLUSION

Tha founding of new, technolcgically-based firms seems to be
¢losely related to the charagleristics of established “\ncubetoror-
gaiiizations.” In this initial dttemptto examine the phenomienon of
spin-off rates, data ware gathaered on new companles {founded in
the Palo Alto area during the decade of the 1860's. Saﬁent find-
ings were as follows:

1. Spin-oﬂ rates from established organizations varied
widely, the range of variation being of the
orderof 200to 1.

2 ﬁgms with moge than 500 employees had, as a class,
the lowest spin-off rates. Small firms as a class had
- spin-off rates ten times as high as the large firms, and
= L small subsidiarias had a rate eight times asmgh as
k2 :  thelarge ﬁrms

3. Ofthe ma}or non-profit incubator organizations, the
unjversity and the non-profit research institute hau
spin-off rates comnparable {0 large scale industry; the
major government laboratory had a very low spin-off

3
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rate. The nen-profit organizations have served as in-
cubators for less than 3% of the new, technologically-
based firms in the 1960's

4 Limited evidence suggests that in large firms the
largest divisions have the lowest spin-off rates.

Clearly, spin-off rates vary widsly among established firms, and
soma kinds of organizations appear to function as incubators to a
greater extent than others. This rezearch suggests the imporiance
of the organizational ssiting as a var‘abie influencing the entrepre-
neurial decision.
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CHAPTER VI
Regional Differences in Technical Entrepreneurship

Why does technical entrepreneurship seem to take root in some -
areas and not in others? In 1967, the “Panel on4nvention and inno-
vation" took note of thesa regional difieiences:

"Cittes and regions appear o vary markedly wiih respect 10 success-

ful generation of new technologically based enterprises. Unfortu-

nately, there are no statistical data 1o show this. Bul our personal
expsriences - and we ¢claim no more prooi than that - tell us that

c1i185 and regfons do vary widely in their propensity to explot their t
innovative potential We surmise that important factors exist which '
go beyond such indexes as the total number of scientists in ihe

area. or the total R & D expenditures, or the availability. of capital.”™

Previous observers have pinpointed several factors which may be
important in creating a favorabie climuta for entreprensurship. One
researcher concluded that the significant differences betwesan the
Boslon and Philadelphia expariences were due primarily to two
factors: the attitudes of the banks and the presenice of strong ‘
graduate engineering schools.2 The observation that the leading -

complexes to date have grown around strong universities has ied to

the conclusion that this is a critical factor, wiih  university policies

which permit and ericourage consuiling and ciose refationships with

industry being additional requirements.? Sinc highfy-trained tech-

nical people are mobile and often can choosg whera they want to .
live, sunshine and cultural attractions are belfeved to be highly -
destrable.* Local sources of venture capitai, Sympathstic 1o tech- '
nical ventures, is another factor sometimes mentioned.s

Despite the above references, previous tesearch into causes of

regional differences in entreprensurship has not been exlensiva. it

is obvious that the processes influencing enireprencuirship dre com-

plexand that a number of factors act and interact. Cleariy, no

single factor is sufficient to create a climate favorable for enire-

preneurship. One can point to regions which-hava strong enginees-

ing collages, or delightful climates, or the presence of-thousands of

engineers, bu* which 4o not have significant technical entrepre- ¢

neurship. One cai« also note that some regions change over time, . .
Palo Alto had relatively little technical entrepreneurship before /

. #

World War 1}, and most of the NTBF’s founded in Minneapoiis-St.

Paul were started since 1850, Apparently, the regional climatefor -
entreprensurship can change over ﬂme, with various casual factors
at work .

One spproachio understanding the environmentail innuences upon

antreprensurship is to study how individusf firms get started in .
an area of active entrepreneurship and o determine those regional 5
factors which seem 10 exert influence. ideally, one might wish to ;
study such a region aver time, as the rate of entreprensurship
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changes. One might also gain insights from . .ficitly studying
and comparing different regions with contrasting rates of
entrepreneurship.

This study, with its focus upon new firms founded in the Palo Alto
region during the 1960's, does not have some of the dimensions of
the “ideal study" described above. However, it does permit us to
identify a number of regional factors which seem to be important,
and to develop a theory of how these factors interrelate in creating
a climate favorable to technical entreprenaurship

MAJOR INFLUENCES

in "A Framework for Understanding Entrepreneurship,” presented
in Chapter 111, three major influences upon entreprensurship were
discussed. They were the individual, the incubator organization, -
and “various external factors, many of them regional in nature.” Al-

though all of these may influence regional entrepreneurship,.the

evidence In this Study relates particularly to the role of the incuba-
tor organization and those external factors which differ from region
to region.

The decision to found a new firm is an intensely personal decision,
and those past expariencas which affect an individual's inclination
to take this step are clearly important. One can speculate as to
whather enginears in different parts of the country have differing
inclinations toward entrepreneurship. Unguestionably, on a nation-
al scale, there is a migration of engineers to the West.8 Possibly,
those who migrate are more inclined to be risk-takers, resulting

in an accumuiation of enginears on the West Coast who are more
likely to undertake high-risk activities such as becoming entre-
preneurs. We do not have evidence relating to these interesting
speculations at this time. Future research may show whether

there are regiona! differences in thesa personat traits.

The nature of established incubator organizations clearly does

.- vary substantially irom region to region. As discussed in Chapter

IV, the Palo Alto experience suggests that established firms in-
fluence entrepreneurship in several ways, including the location of
the new firms, the nature oi producls or servicss offered, the
assembly of founding teams. and the¥notivations of the fonnders

We turther note that, even within an area of active entrepreneur-
ship, established organizations vary widely in the extent 1o which
they function as incubators.

Theimp ns of these findings for understanding regional
differznces in technical entreprensurship are the following:
1. Within a given regicn, untess there are established
argenizations employing potentiai technical entre-
preneurs, there are uniikely 1o be any NTBF's founded.

2. Whether spin-offs occur depends, in part. upon the
nature of the established organizations Thetr size. the
way they are organized, their success in recruiting capable.
a2mbitious people, and the extent to which they

37
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provide satisfactions or frustrations for their profession-
al employees are determinants of whether founders will
spin off. It is also important whether potential entrepre-
neurs are acquiring technical and market knowledge .
which relates to areas of expanding opportunity which
can be exploited on a'small scale by a new firm.

"Regional differer.ces in téchnicat entrepreneurship reflect, in

part, regional differences in the presence and nature of established,
potential incubator organizations. -

Another influence which appears to vary from region to region con-
sists of 2 network of external factors, many of which appear to
depend upon past entreprenebrship. Some of these appear to be
much more important than athers. They include: 1, an “entrepre-
neurial environment;" 2. the existence of new, small incubator firms
and a “pool” Lf experiencéd entrepreneurs; 3. the presence of
specialized sources ohgénture capital; 4. the role of universities;
5.the presenceofa "complex” of related,firms; and 6. the presence
of attractive living conditions. .

-ENTREPRENEURIAL ENVIRONMENT

The decision to start a new firm obviously involves considerable
risk. The prospective founder must weigh the risks and rewards of
enirepreneurship as he perceives them, and then decide whether

this step, with all of its sacrifices and uncertainties, should be under-

taken by him and his family. -

The environment in which a prospective entrepreneur finds himself
can significantly affect his perceptions of the risks and rewards
involved in entrepreneurship. The San Francisco Peninsula area
has developed what might be termed an “entrepreneurial environ-
ment.” and this has probably been an important factor in the high
birth rate of MTBF'siin thatarea.  *..

An entrepreneurial environment might.be defined as a situation in
which prospective founders of new firms have a high awareness of
past entrepreneurial action, of sources of venture capital, and of
individuals and institutions whicﬁmiggt provide help and advice.
In such an environment, surroundéd by, examples of success and
information about'entrepreneurship, the prospective founder may
perceive the risks associated with entrepreneurship to be relatively
low and the rewards to be relatively high.

Most of the founders of the 30 companies studied intensively knew
of many examples of the action which they were considering.

Many had observed prior spin-offs from the firms they were leaving.
At the time they made the dacision, 93% of the founders knew of
other founders of NTBF’s; many were known personally. {interest-
ingly. they tended to know of successiul NTBF's, but rarvely of un-
successiul ones.) In thinking about the decision which they had
made, most thought that their decision had been made easier be-
cause they were located in an area in which technical entreprensur-
ship abounded. A typical commaent was, “Men whor | had gone to
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school with had already taken this step and wére doing well. If they
could doit, I thought | could too.”

‘ As they made the decision to starta firm, most of the entrepreneurs

later described themselves as very confident. Seventy-seven percent
said they admitted almost no chance of failure, and were sure they
could make the new business succesd; only 13% admitted to serious
concern or saw themselves as undertaking a very risky venture.

Contrast the experience of these thirty founders with that of some
engineershin the Middle West recently interviewed by the author. )
These men were trying to become the first spin-off from a very large
technically-oriented busiriess jocated in a small Midwestern town.
This business operates in an industry which has had many spin-offs
in the Palo Alto area. These men did not know of any prior spin-offs
from their company; in fact, they did not know personally any tech-
nicai entrepreneurs. They did not know of any regional sources of .
venture capital. If they surrendered the security of their monthly
paychecks and risked their life savings, they could not reassure

themselVes or their wives that this was a step which other men, like

themselves, had taken and succeeded at. Eventually, they gave up
their plans and went to work individuaily for other emplioyers.

Study of the Palo Alto area during the 1960's does not answer the
question of how an entrepreneurial environment gets started.
Presumably, the first instances of entrepreneurship in a region

" take place without this influence. Each successful new firm then

provides an-example for othérs who-may foliow. In time, an
efivironment may develop such that the prospective founder is
exposed to many successful examples of entrepreneurship and
finds it relatively easy to learn about what is involved in starting
and financing a company.

Tl \

N\ : i
THE EXISTENCE OF NEW, SMALL INCUBATOR FIRMS AND
EXPERIENCED ENTREPRENEURS

An executive who is considering the major step of founding a new
firm must ask himself, “What is involved in getting a company
started and do ! know how to do these things?” He must ajso con-
sider whether managing an.established small firm will present
problems similar to those he has dealt with in the past.

The fact that substantial entrépreneurship has aiready occurred in
the Pdlo Alto area means that many new and small firms are now
located there; in many ways these small firms are almost ideai
incubators. The employees in these firms are, by definition, acquir-
ing market and technical knowledge which can be exploited by a
small firm. They arg also learning what is involved in managing a
new, technologicaiiy-based firm. Recali that study of spin-off rates
in the Palo Alto area indicated that the class of firms with less than

500 employees had a spin-off rate 10 times as tigh as firms with

more than 500 employees.(See Chapter V.) Thus, past entrepre-
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neurship generates new and small firms which seem uniquely
suited to functipn as incubators.

Past entrepreneurship also generates experienced entrepreneurs.
“Some of these men stay with their firms as they grow. However, -
many of the firms are acquired and many of the founding teams
break up. After the merger or after the fight with the co-founder,
what does-the former entrepreneur do? Often he turnis to entrepre-
neurship agian. Eight of the 30 companies studied intensively in
the Palo Alto area were founded by men who had been in the
founding groups of other companies previously. One man was
starting his fourth new business. Without exception, these men in-
dicated that it was easier to stag%af ompany the second time; both
in regard to making the decision°a§ychologically and in regard to
knowing what was involved in launching a firm. > .

in the'Palo Alto area in the year 1968 alone, there were 44 NTBF's
founded, involving some 118 individual entrepreneurs. Therg are
probabiy almost 1000 experienced technical entrepreneurs in
the Palo Alto area. The presence of these‘then makes future
entrepreneurship more likely. _

SOURCES OF VENTURE CAPITAL ‘ <

The birth of new firms depends upon the availability of venture
capital. In the Palo-Alto area, a number of sources of venture
capitabspecialize in investing in and assisting NTBF'’s. The
presence of some of these sources is clearly related to the high
ievel of entrepreneurship which has existed there in the past. Dur-
ing the 1360’s, a major source of venture capital was the successful
entrepreneur of the 1950's.

A typical situation involves the entrepreneur who has founded a
successful tirm and then later sold out; he may be wealthy and stilt
relatively young. Often, there are many investors who previously
have made money through backing his judgment; he may feel that
the one thing which he knows best is how to help an NTBF get
started. What doesthe successful entrepreneur do? in the Palo Alto
area, he sometimes has become a venture capitalist, investing in
and advising the next generation of entrepreneurs. His influence
often extends beyond his own fortune, for there are investors
willing to back his judgment again. )

There are 2iso a substantial number of éxperienced entrepreneurs,
still managing their firms, who play a key role in advising investors
and prospective entrepreneurs. One company president estimated
that, on the average, he judged one new company proposal per
week. If the venture looked promising he helped the prospective
founder get together with what he termed his “stable of investors.”
This is typical of the well-developed communication networks
which permit the prospective founder to make contact with sources
of capital. ’ '

The success of many of the firms in the Palo Alto area has created
substantial stock values, not only fer the founders but also for key
empioyees. An important source of initial capital in 43% of the
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Exhibit Vi-1

PRIMARY SOURCE OF CAPITAL
(n=230)

Founders

QOutside Investors

Located in
San Francisco area 50%

Located outside
San Francisco area 10%

. 40%

- 60%
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firms studied intez/sivgly was stock held by the founders in-the -
firms for which they had previously worked. Some of these men
had been founders previously* others had been able to exercise
stock options. Since stock ownership is often seen as a way of tying
an executive to g firm, it is interesting to note that this ownership
has often made jf financially possible for key men to leave and start
their own firms

In the Palo Alto area, there are also a number of venture capital
firms which spgecialize in investing in and advising NTBF’s. A .
continuing flgw of entrepreneurs seeking capital has provided the

- opportunity for such firms to develop there. Although there has @
been some venture capital imported from other parts of the
country, most néw firms have been financed locally. Cf 30 firms
studied-intgnsively, 18 raised outside capital, and 15 of these raised
all or a substantial part of their capital in the San Francisco Bay
region. (S¢e Exhibit VI-1.) Many of these founders believed it

wpuld haye been much more difficult to sell stock.in other parts of

- the country. (Some had, in fact, ... to do just that, with little
syccess.) Several reasons for this belief were advanced: 1. they
lagked ways of learning about and making contact with the “right”
potential investors in other areas; 2. investors in the San Francisco
Bay arga were more likely to understand and be sympathetic to
technglogically-oriented businesses; 3. potential local investors
cpuid easily check into the background of the aspiring entrepre-
neur —-they often knew him already — and they could keep in close
touchiwith the new firms; presentations and proposals to such local
investors did not have to be so elaborate. .

In Palo Alto, past entrepreneurship and the wealth created by
these/successful firms have made possible the growth of a local
venture capital industry. Future entrepreneurs are by no means
assufed of venture capital; however, it is relatively easy for them to
make contact with institutions experienced in helping NTBF's.

Certain other regional factorsf sometimes presumed to be impor- .
tant, appear to have played a secondary role in the Palo Alto area
in the 1960's. These are discussed below. .

THE ROLE OF UNIVERSITIES

There is a genieral feeling that a first-rate university is important in
the overall process of creating a complex of technically-oriented
firms.7

However, this study indicates that the universities have not played
animportantrole as incubators of NTBF’s. Only 6 of 243 firms
studied had one or more full-time founders who came directly from
any of the universities in the area or their laboratories. (See
Chapter V.) In the 30 firms studied intensively, the founders dig not
appear to give any weight to the presence of the universities in
making the decisions to start their companies.

in the early days of the development of the Palo Alto complex,
many of the new firms apparently did have close relationships with
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Stanford, in some instances spinning off directly from the univer-
sity. Some of these firms, such as Hewlett-Packard, subsequently
had substantial economic impact. It might be argued that the uni-
versities played an important role in seeding and nurturing the
early development of this complex.

During the 1960's, the local universities appear to have contributed
to technical entrepreneurship in a less direct manner than through
being major incubators. They have educated many of the entrepre-
neurs; in some instances, entreprenaurs first came to the Bay area
to pursue a degree and then chose to stay on. (Of the-30 entrepre-
neurs studied intensively, 29 had university degrees; 17 of these
received their last degree in the San Francisco Bay area, and 9 of
these received their [ast degree from Stanford.) In the continuing
struggle to keep abreast of current scientific knowledge, the local
universities provide consulting assistance, as well as opportunities
for continuing education for professiona!l employees. They have
apparently helped to attract-the branch plants and laboratories
which have, in turn, spun off new firms. Ac,ding to the entre-
preneurs interviewed, the universities have also added *o the
overall attractiveness of the area and have given the new firms
advantages in recruiting technical personnel. However, during

the 1960's in the Palo Alto area, it has been the industrial firms,

not the universities, which have served as the principal incubator
organizations. :

A COMPLEX OF RELATED FIRMS

The many technologically-based companies in the Palo Alto area,
and particularly the electronics firms, create a complex of inter-
related businesses, some of which buy from and sell to each other.
One might presume that an NTBF, starting in such a complex,
would enjoy a competitive advantage, because of close proximity
to customers and suppliers, and because of access to trained
personnel. Thus, one might predict that NTBF's would be estab-
lished primarily in existing complexes.

The experience of the 30 firms studied intensively indicates that
location in a complex is very important for some new firms, but is
not a significant competitve advantage for most of them.

Five of the 30 firms wereprimarily suppliers to other Paio Alto

area electronic firms. These companies, emphasizing custom
fabrication, relied heavily upon face-to-face contact with the
technical personnel of thé customer companies. For these satellite
firms, initial jocation outside an existing complex would have been
difficult if not inconceivable. )

However, the rest of the founders either saw no significant
marketing atvantages to being located in the Palo Altc area, or
noted that their primary markets were in other parts of the country.
Often, these latter executives would say that, from a marketing
standpoint, they wouid be better off to be located in the Middle
West or on the East Coast.

In regard to specialized suppliers, 9 of the 30 founders saw marked
or slight advantages assnciated with being located in the Palo Alto
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* complex. However, the other founders thought they could have
been serviced as wel’ in aimost any major city, and 4 of the
founders thought that certain other locatio.is offered advantages
in regard to supplier relationships. \

The ability to attract and keep good technical personnel is impor-
tant for rapidiy growing firms which exploit naw technology to
achievea competitive advantage. Most of the faunders believed
that location in Palo Alto gave them an advantage in this respect.
One founder commented. “In.our technology th%est-trained tech-
nicians in the world are located in this valley, and we're in a
position to hire them.” \

One particular advantage of the established complex 1§ its -

ability to support consultants. Almost one-third of the founders
left their former jobs without specific plans for the future\In many
instances, consulting provided a way for the founder to support
himself whileplans were crystallizing and capital was be;"ng raised.

In certain other respects, this location was considered to be
relatively unattractive by the entrepreneurs. Wages for non-
professional personnel, taxes, and manufacturing space are all
considered to be relatively expensive in the Palo Alto area. As one
founder commented, “This is not a low cost area in which to do
business.”

Location in an established complex cffers competitive advantages
forsome NTBF's. However, it would be a mistake to assume that all
or most of these NTBF’s require location in the Palo Alto compiex

to be successful. On the whole, most of these firms did not appear to
belocated in this complex because of carefitl economic analyses of
the implications of location. Rather, they wete located there be-
cause founders tend.to start new companies where they are already
working, and these founders were already there.

ATTRACTIVE LIVING CONDITIONS

Potential technical entrepreneurs are usually highly trained
peoplewho could choose from many job opportunities. They are
also the kind of people who are concerned about living conditions,
including the quality of schools, recreational-opportunities, and
cultural attractions. Most observers would consider the Paio Alto
area superior in regard to all of these factors. To what extent have
desirable living conditions directly influenced the high rate of
technical entrepreneurship on the San Francisco Peninsula?

One cannot argue with the proposition that attractive living con-
ditions can play an important role in attracting technically~trained
people to an area. For this reason, established firms often choose
to locate branch piants and laboratories in such regions, where
they expect to enjoy a competitive advantage v recruiting, {n fact,
of the 30 founders studied intensively, 14 came from eisewhere to
take jobs in the Pala Alto area; in addition, other founders came to
the San Francisco Bay area o get university degrees and then
stayed on.
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However, recall that most of the entrepreneurs were already living
and working in the Palo Altoc area when they founded their firms:
despite atiractive living conditions, very few founders were
attracted fromn elsewhere at the time they started their companies.

Forthose founders who were already there, the decision to start a
new firm did not seem tc be infiuenced directly by living con-
ditions. Exceptions.were two instances in which the established
organizations were to be moved to other parts of the country and
the engineers or their wives did not want to go. Most of the entre-
preneurs did express a liking for the region, and this may have
been one factor causing them to be willing to make a permanent
commitment. However, as entrepreneurs described those factors
which they perceived to have influenced tneir decisions, opportun-
ities and frustrations were often mentioned., but living conditions
were not. The “sunshine and surf" may be a primary factor in
attracting potential technical entrepreneurs to aregion; however,
it does not appear to play a prominent role in subsequent decisions
to feund new firms.,

CONCLUSION

Based upon the previously discussed findings, how can we explain
regional differences in technical entrepreneurship? Ideally, one
would like to be able o study a region through time as the rate of
entrepreneurship changes.. However, based upon this intensive
study of the Palo Alto area, it is possible to construct a theoty about
how entrepreneurially active areas get that way.

If an area is to develop technical entrepreneurship, organizations
which can serve as incubators must be present or be attracted or
created. Since founders tend to start firms where they are already
living and working, there must be organizations which will hire,
bringinto the area, and train the engineers, scientists. and
technical managers who may someday become technical
entrepreneurs.

However, tha nature of thaese organizations 1s critical in deter-
mining whether spin-otfs actually occur. it is certainly not

difficult to point to cities where thousands of engineers are em-
ployed, but where there is little entrepreneurship. If the estab-
lished firms serve markets which are stable or declining, there 1s
little incéntive for the prospective entrepreneur to enter the field.
If *he established firms are in industries which require large capital
investiments or substantial organizations to compete, it will be
difficult to assemble the critical mass needed to get a new firm
started. If the potential incubator firms hire relatively undynamic
people, train them narrowly, and organize so that engineers talk
only to engineers, etc.. then it will be difficult to assemble a found-
ing team with the needed knowledge and skills in marketing,
engineering, and manufacturing. If the established firms are well-
manzged and avoid periodic crises, there may be little incentive
for potentiat founders to leave comiontable positions.

In an environment in which the estatlished firms are as described
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above, there probably has been little past entrepreneurship.
Under such conditions, a would-be founder wil! find the going
difficult. If he seeks to bolster his confidence or to gain advice, he
will find few successful founders who have preceded him. If he
seeks to support himself as a consultant while formulating his
plans and raising capital, he may find this di*ficult if he is in a "one
company” town. Sources of venture capital experienced in
investing in NTBF’s may not be available locaily, and making
contact with possible investors may be laborious and time-consum-
ing. In such an environment, the prospective founder's personal
experience is likely to have been in large, established firms; he is
likely to know little'about what is involved in starting and
managing an NTBF,

if there are new firms started in such an environment, the founders
are likely to come from premising new ventures or particular
“small businesses” within the established tirms. Possibly, ey
involve those rare instances in which the founder comes from an-
cther geographical location or starts:a new company not related to
the business of the parent firm which he has left.

If the first new companies are successful, then their success
begins to change the environmant. These new firms are likely to
be better incubators, that is to have higher spin-off rates, than the
older firms which their founders left. Their success many begin to
convince others that entrepreneurship is feasible and rewarding.
Potential investors may be encouraged or created by-the success
of the new firms; financial consultants and ventiire capital firms
may then develop. Future founders then find a more promising
environment than those who went before.

The rate of entrepreneurial activity may be accelerated or
diminished by a number of factors. One of the most important is
the development of the markets.and technologies on which the
area’s industry is based. if the rates of market grc - thrand tech-
nological change decling, then technical entrepreneurship will
lessen, for potential founders will find fewar areas of opportunity.
Public attitudes relating {o the "new issue-market” are also
Important, for they affect substantially the avaiiability of venfure
capital.

However, if these fectors are favarable, a self-reinforcing process
takes place, in that past entrepreneurship makes future entre-
preneurship more likely, and, in time, a high rate of entrepre-
neurial activity may develop.
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CHAPTER Vi
The Birth And Death Of Firms Over Time

How has the birth of NTBF's in the Palo Alto area changed over
t.me? During the nine full years for which data are available, the
number of new ftrms started annually varied from 16 in 1865 to 44
1in 1868. (See Exhibit VH-1.) (Duning the first half of 1969, 18
foundings were 1dent:fied; this number s undoubtedly under-
stated because new firms often do not become "visible™” untii
several months after founding. and the cut-off date for the study
wias July 1,1969.) N

Spin-off rates were calculated for each year, based upon
estimated total regional employment in technologicai enterprises
toreach year. The spun-off rate per year varied from 1/4656 or
00021 in 1965 to 1/2170 or .00046 in 1968." (See Exhibit Vii-2 )

The discussion of regtonal factors affecting technical entrepreneur-
ship in Chapter Vi suggested that feedback mechanisms operate

" such that past entrepreneurship makes future entrepreneurship
more likely. This leads to the conclusion that, other things being
aqual, the birth-rate of hew firms should :ncrease over time.

The average number of firms founded in the later years of the
decade was somewhat higher than in the earlier years. {Dunng
1960-1863, the mean number of firms founded annuatly was 20 2.
and during 1965~1968, the mean numberwas 31.2)) .

Heowever, examination of birth rates in the scatter diagrams in
Exhibit VII-2 shows a decline from a peak in 1861 to a lower leve!
in the middle 1960's and then an increase toward the end of the  #
decade. Evidence from this limited pariod does notindicate a
marked increase over time in the annual birth-rate of NTBF's
Possibly, examination of a longer period of time, including the
early days of the development of the Palo Alto complex, wouid
disclose whether the birth-rate of new firms has increased over
time -

VOLATILITY OF THE FIRMS

What happens to the new firms after they are founded? In studying
these new comnanies, one is immediataly Impressed by their
volatility. The firms seam always to be changing — their manage-
ment, their ownership, even their names. After a firm 1s founded.,
the passing of each additional year increases the probabikity that it
will have been acquired or that one or more of the founders wiil have
left (See Exhibit VII-3.) After five years, only slightly more than
half of the NTBF s were still operated as independent firms with
the original founding team intact. The actual frequency of change
1s undoubtedly greater, inasmuch as it is often difficult to learn
about these changes.

Known instances of outrsght failure appear 1o be quite rare 2 Thig
contrasts sharply with an earlier study which showed the discon-
tinuance rate for manufactunng firms as a whole to be much
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Exhlbit Vii-1

NEW ENTERPRISE FORMATION BY YEAR
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Exhibit VIi-3

VOLATILITY OF FIRMS

Percentage of Firms Founded Each Year Which Subssquently Fasled.
Were Acquired. Or Had At Least One Founder Dapart by July 1. 1868
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higher than that found here Of newly establishied or acquired
manufacturing fierns_ about 40% did not survive the first LA

years and 67% the first 4y, years Non-survival included sale or
hgquidation. About 40% of the non-sumaving firms were iquioated
and the remainder were sold ?

in a study of NTBF's in the Boston area. Roberts and Wamér found

. "atotal failure rate of only 20% over the full average 10ur 10 hve

yess period of exsstence of our naw enterpnses ¢

It may be that the faiiure rate in the Palo Alio area 1s understated
The firms most likely 10 have been overlooked :in the study ars
those which failed before they ever acquired much visibility

However, there 1s another reason why the failure rate seems 10w
The end result {or both successiut and unsuccessiul NTBF s 1s often
the same — acquisition Even a group of fhunders who have been
unable 10 develnp a viabie business are usually worth something to
cquinng firm because of their Laow-bow Thus 1115 that one

ili learn that the X Electronics Company.” which had two
amployees, has been acquited. with the president of "X slated 1o
become a department head n the acquiring firm The generat
teating in the industry may be that "X” failed, yet the former
founder will be quick 1n point out that they did - 71 fail, but were
only acquired -

The departure of founders uccurs with surpnsing frequency . even
Irom successful businesses Aboul §1% of these companies were
started by two or more tull-ime founders Focusing only upon
these mullipie-founder firms which are stlf in existence as
:ndependent firms after 4 or more years, one tinds that onty 52%
still nave thewr full founding tleams intact {See Exhitit VII-4 ) As
the naw firm sirugqies for survival, the relationships i the foung-
ing group often come under intense pressure Str gg'es tor power
are not uncommon Some foundeis prove Lo we: incompatible
lacking 1Y the necessary skitls. or unwilling 10 continue the hght

interestingly enough, 8ven name changes are common among
these new lirms, paricu:arly dur.ag the early months wnen things
are most fluid Of 243 firms founded duning the 1980's_ at ieast 36
har! changed ineir ngmes by mid-1968 Sévarat nad had more than
two names Often the change was shight, su- % as from Smith Devel.
opment 10 Smith Opironscs, in other inglances the successive
rames seemed 10 be completaty unraiated When the new firm had
had hmited success, the nav nar . seamed 10 be 8 way 10 tell ihe
worid that things had changed. that with new capral new key
people, and a new namé, there was 1c he 8 fresh stant 1t mignt

&8 added nat these name chanqes complicate the 1ask of studying
all of the NTBF sthat have ter 1 founded in an ares

7na high degree of change associated with these lirrns perhaps
reached the ulhimate in regard to the following company whict:
expenenced these changes duning 8 penod of somewhat over 10
yoaRrs
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"Smith Electronics™ was acquired by an eastern company which
rsnamed it and operated it as an Independent subsidiary. Sub-
sequently, this subsidiary was sold to another lirm and renamed
again. One of the divisions of the firm was then sold to g mio-
western company and set up as anndependen! subsidiary with
another name V/hen the midwestern company was itself ac-
quired, this subsidiary was unwanted. A new corporation was set
up, in part by a man who had been a key execuive of the firm,
and this new corporation bought the subsidiary &nd renamed

it again.

CONCLUSION

The average number of firms founded annually was somewhat
higher in the later years of the decade than in the earlier years
However, the birth-rate of such firms, taking into account the
growth in regional employment, showed no marked increase

Once established, the NTBF's appeared to have a .ow failure rate,
in the sense of outnght liquidation. However, in other ways thay
viere quite volatile, often being acquired or enduring the break-up
of founding teams
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CHAPTER VIl
Conclusions And implications

Based upon this study of new firms founded In Palc Alto, can we ex-
plain how a particular individual fQunds a firm at a particular time
and place?

Clearly, the individual is tha starting point. New firms are startéd not
by impersonal processes, but by men wh- ~hoose te take this step.
But. why do some individuals become ent:  reneurs, and not others?

The processes influencing the individual entrepreneur are many anc
complex, yetcertain events and influences appedr fo be important. .
To start at the beginning, of ail those born ata given time, some may
be more qualified than others for genétic reasons, inasmuch as tech-
nical entrepreneurship seems to require above averageé intelligence
and energy levels. Childhood experiences undoubtedly exert an in-
fluence. For instance, it appears that those who have a childhood
model - a father in business for himseif - are mote likely later to be-
come founders. Children who have an orientation toward science and
mathematics clearly aremorelikelytobecomefachnicalentrepreneurs.

The population of potential technical entrepreneurs narrows sub-
stantially as educational decisions are made. Unless a person chooses
to go to cotlege and unless he chooses to study engineering or the
physical sciences, he is unlikely to have the technical background
necessary. Even among all engineering or science students, somse

are more likely to have the psychological characteristics, energy

level, technical mastery, and personal goals which may later culmi-
nate in entrepreneurship.

All of the engineers and science students with a possible orientation
toward entrepreneurship do not become founders. Caresr decisions
to join particular fitms are important. The organization which any
given engineer joins initially and other organizations which ha may
move to later on become suctessive educational insijtistions. His pro-
fessional experiencas may or may rot enable him to dgvelop the
technical, managerial, and market knowledge which Zould later be
—Capitalized upon in a new firm, Some possible entrepreneurs foliow
career paths in which their personal experience is narrow, or in
which they do not have the opportunity to have close contact with
colieagues in other functional areas with whom they might form
founding teams. An important factor is motivation, including the ex-
tent to which potential founders achisve satisfaction, or endure
frustration in their work for established organizations. For most men,
itis difficuit to leave the “warm bed” of a secure and satisfying posi-
tion. evenis must occur within the incubator firm which make them

. Uetermined to make a change, despite the risks and effort involved.

Many potential technical entrepreneurs work in gacgraphical regions
whers there has bean liftle past entrepreneurship. Even if they have
the motivation and the capabilities, it is dilficlit for entrepreneur-
ship to take root w; such an environment. In such a community, the .
prospective founder sees few models for tha kind of behavior he is
conswdening, therg are no axperienced and successful entrapreneurs
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from whom to seek advice and reassurance; contact with experienced
sources of venture capital may be elusive and frustrating. Some
possible entrepreneurs quit jobs with no specific plans for the
future, but are located in communities where it is not easy to
achieve self-support through consuiting, while deciding what to do
next. Under such conditions, the possible founder faced with
supporting a family must take a job and make a commitment to
another organization, with the consequence that the haif-formed
idea about founding a new company rarely develops in com-
petition with the duties and loyaities associated with the new
position. .

Many potential technical-entrepreneurs, if they ever take the step of
startmg their own businesses, do so when they are in thelr thirties. It
is in this age and experience range that mcst men have'significant
experience to draw upon, as well as the youthful vigor and willing-
ness to take risks which are necessary. Thus, for many potential en-
trepreneurs, the conditions which exist when they are in this period
of their careers are critical. The conditions within the established
organizations for which they then work and the regional influences
where they are then located may determine whether they take

this step at all.

Overall conditions relating to the nature of the economy and the
availability of venture capital may favor some generations of poten-
tial entrepreneurs more than others. Those'men in the prime entre-
preneurial ; age who find themsels s in an industry with declming
fortunes or with a stock market which has just “gone sour” on new
issues by NTBF's may miss their chance. By coritrast, others may find
themselves in the right place at the right time, with mastery of tech-
nical and market knowledge about some exploding new fechnology
and with sources of capital literally thrusting monay upon them.

Thie various influences upon the entreprenetirial decision are sum-
marized in Exhibit VIli-1,

IMPLICATIONS FOR ESTABLISHED FIRMS

Although this sti.dy is primarily about the starting of new firms,
there are important implications for executives of the establishéd
firms from which the entrepreneurs come.

Many spin-off firms are highly successful and, to the dismay of
management, draw off.the very kinds of dynamic, entrepreneunal
paopie which the established firms would like to keep.

Some executives may be inclined t¢ bemoan thz loss-of good/
people, but to believe that conditions beyond thelr control are
largely responsible, For instance, they may believe that if you are
in the seimconductor industry in Paio Alto during the 1860's, you
are going to have some spin-offs. To some extent this may be true
However, the lindings reported In Chagter V demonstrate that,
even in a region of active entrepreneurship such as Palo Alto, there
are wide varialions in spin-off rates. Within a given industry,’some
firms fur.clipn as incubators 1o a much greater extent than others

55




" Exhibit Viii-1 .
INFLUENCES UPON THE ENTREPRENEURIAL DECISION

Antecedent Influences
Upon Entrepreneur

1.
2.
3.
4.

Genetic factors

Family influences
Educational choices
Previous career experiences

Incubator Organization

>

‘1.
2.

Oy

Geographic Jocation

Nature of skills and knowledge
acquired

. Contact with possible fetiow

founders

. Motivation to stay with or to

leave organization

. Experience in a "small business”

setting

Environmental Factors

Entrepreneur’s
decision

A

¢

1.
.2

Economic conditions
Accessibility and availability
of venture capital

. Examples of entrepreneurial

action

4. Opportunities for interim'co‘nsulting
5. Availahility of personnel and
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supporting services:
accessibility of customers




Interviews with founders suggest that, if a firm has a fiurry of spin-
offs, there is usually something wrong. It is often an indication of
considerable {rustration, at least among those who have departed.

What might an established firm do to decrease its spin-off rate?
This objective may be elusive for two reasons. One is that certain
organizational characteristics which seem to have an influence are
not easily changed. The second is that some of the actions which
give promise of decreasing spin-offs might, in some circumstances,
make the organization less dynamic and less profitabte. Organiza-
tional attributes which may be associated with a high or low spin-
off rate are summarized in Exhibit V11i-2. Some specific proposals
which seem likely to decrease spin-off rates are examined bslow.

1. Change the hiring policies. Spin-offs appear to be a reflec-
tion, in pan, of the kinds of people being hired. Screening
methods ceuid probably be developed to lessen reliance
upon people who are likely to leave and become entrepre-
neurs. The problem is that entrepreneuriaily oriented
people may be very valuable to an organization. The man
who might start hic won firm some day might be highly
suited to starting a new department or to making it grow
Some of the executives interviewed commented that they
see some spin-offs as a good thing: an indication that their
tirms are hiring the right kind of peopie.

2 Change the organizational structure and the typicai pat-
tern of career develgpment. Spin-off rates appear to be
highest in small firms and in departments organized as
“small businesses” within large firms. Broad experi-
énce seems valuable fo the entrepreneur. A functional form
of organization, rather than a product-decentralized form
of organization, seems likely to give fewer technical
managers the broad experience of working in a small
management group responsible for a product fine.!
Although such an organization might lessen executive sat-
isfaction and thus increase the urge to spin off, it would
probably lessen the capability of doing so However, the
problem with this recommendation is that decisions sbout
organizational structure and the breadth of experience
which executives acquire must be based upon many con-
siderations. It may be desirable to organize on a product-
decentratizec basis to provide for greater flexibility,
greater innovation, and better executive development
Narrowly trained managers may be less likely to become
entrepreneurs, but they may also be less able to produce
profits for their organization

3 Concentrate upon products and markets wihich cannot
easily be exploited by new firms. Many of the lirms
studied which had high spin-off rates were in industnes
which were attractive to new firms. Their employess
ware acquining knowied ge and skills which could be
applied directly in new enterprises Company strategies
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involving commitment to fields requiring large invest-
ment, large organizations and involving substantial eco-
nomies of scale seem likely 1o result in fewer spin-offs

The problem, of course, is that company strategy dect-
s1ons cannot be influenced solely or aven primarily by
spin-off considerations. Fields of rapid growth and change
are attractive to established firms, yet, in many instances.
are the very fields in which new firms can compete most
effectively A firm making steam radiators may avoid
spin-offs, but may also also find profits to be elusive

Locate in a geographical area which has had bitle tech-
nical entrepreneurship. There appear to be feed-back pro-
cesses, such that past entrepreneurship makes future
entrepreneurship more likely Other factors being

equal, a facility located where here has been little past
entrepreneurship is likely to have fewer spin-offs. A firm's
headquartars or principal facilittes may not be moved
easily, regardless of spin-otf considerations. However. new
facilittes might be located with this as one factor in mind

Seek to reduce causes of frustration among technical per-
sonnel Since most founders seem driven from their pre-
vious positions by frustration, identification of specific
causes of frustration and action to remedy these seems a
promising area for management concentration

In Palo-Alto organizations, major causes of frustration centered
upon decisions about investment in products and tech-
nologies and decisions about placing people in posiions

of responsibilsty In rapidiy growing. technologically-

onented firms. these decisions occur frequentiy, and are

of great importance If they are made poorly. the orgam:-

zalion may appear to have a dismal future

The answer cannot be to support all proposals or to pro-
mote all asprring managers. In fact, many of the entrepre-
neurs frustrations were rooted not :n personat dis-
appotniments. but in a feeling that projects were being
supported and individuals being promoted who did not
deserve this support Improvement in management de-
ciston-making in these key areas may fead 1o a substantial
pay-off in lower spin-off ¢ates

Under some circumstances, management of the estabhish-
ed organization might cons:der the radical proposa: uf sup-
poriing spin-ofts, rather than trying to prevent them

Some technical managers may be determined to stan
thewr own firms Some possible apphcations of the parent
hrm'’s technoelogy tte outside its fields of major interest
Some product-market opportumties might better be ex-
pioved by a smali firm o~




In such sttuations, tf the prrent firm ware to assist the
entrepreneurs, pr ssibly even serving as a source of ven-
ture capital, the new firm might be brought smoothly into
being and the parent firm might benefit as an investor and
through an association with a dynamic new firm.

Of course, it can be argued tnat too many employed
would wish to become entrepreneurs and that thig, Apon-
sorship might lead to the creation of potential cqmpetitors
(even though tha new firms presumably would not be
directly competitive initially). In fact, several firms in the
Palo Alto area have provided varying degrees of assis-
tance to entrepreneurs who have spun off from them.

IMPLICATIONS FOR PROSPECTIVE ENTREPRENEURS

What are the implications of the Palo Alto experience for the man
who hopesto participate in the founding of an NTBF some day? iIn
approaching this question, it must be recognized that mos! found-
ers do not seem to Laderlake a planned series of jobs and experi-
onces which will bring them systematicaily to the threshold of
entrepreneurship. Ona might subpose that the would-be-founder
with a determination to be well-prepared would say scmething
hike the following.

- {Iplanto srarﬂmy own busingss in the semiconductor tield in about ten
years Howevpr, lirst P'll work for live years for the “X* firm in
product development, and then I'll work for about five years in
manufacturing, possibly tor the “Y* firm

itdoes not seem to be that systematic or preplanned. Most jobs ap-
pear to be taken with some expectation of parmanence, or at least

a "we'll wait and see what develops” attitude. Specific opportuni-
gpr which a new firm might exploit are rarely perceived much in ad-
‘vance. Later, as opportunities develop and are percelved, and as
frustrations in a particular organization increase, the founder
moves to act — typically with specific plans being devaioped in a
period of months, rather than years,

We can take note of these typical career patterns while, at the same
time, pointing out that the man with a long-term goal of becoming
a technical entrepreneur might make intermediate career decisions
which increase the probability of his eventually being able to start
s own firm

1 Established organizations serve as schoois, possibly training
for entrepreneurship. The would-be-entrepreneur should
take a position with an organization which promises to bs
a8 good incubatgy. Some of the charactaristics of such an
organization are described in Exhibit VIlI-2. Within estab-
lished fiems, the aspiring founder might systematically
seek broad personal experience and involvement in
promising newer technologtes

2 Theaspinng entrepreneur should locate in an area of
active entrepreneurship. Me will find it easierto start a
company in an antrepreneurial environment




The prospective founder might begin 1o acquire know-
ledge systematically abou’ =ources of capital, marketing
practices, possible supphers, etc The starting of a new
firm is, 10 a great extent, the establishing af relationships
with various parties — including co-founders, investors,
customers, and suppliers. Detailed knowledge and a net-
work ¢! relationships can be useful in the appraisal of
specific opportunities, as well as in getting the new firm
stated

IMPLICATIONS FOR REGIONAL ECONOMIC DEVELOPMENT

Many communities would like theii own versions of Boston's
Route #128 Although this goal may be unfeasible for many regiors
the Palo Alto expenence suggests a number of factors essantial for
developing and nurturing regional technical entrepreneurstup
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The nature of the established organizations aiready in a
region may well be the most important single factor in-
fluencing entrepraneurship. Unless a region posesses
prom!sing incubators, or can attract or develop them,
other goals for regional economic development shiould
be sought

it is interesting to speculate about whether a region
could develop, possibly under university auspices, a
self-supporting incubator organization, which woulo
have as one of its objectives the nurturing of technical
entrepreneurs Such an organization would have 1o be
involved in developing technologies which give pro-
mise of having commerctal application it would have
1o be successful in attracting very good professional
peopie itwould be desirable :* the organization could
be involved in some marketing and possibly even
manufacturing aciivities, so that skilis and knowledge
in thess areas might be developed There might be
two kinds of people within thz organization. One
would be full-time employees, possibly having joined
the organization without any clear expeciation of be-
coming entrepreneurs. A second would be aspinng
entrepreneurs, who had perhaps quit previous jobs,
but had not yet developed specific plans relating to
the founding ot-a firm The latter group might he em-
ployed on a part-time basis, while devoting the rest

of their time to the tnvestigation and development of
riz2nz relating to thair entiepreneunal ideas There
might be some founders just getting sta. 3d, not em-
ployed at all by the organization, who utilized cer-
tain facilities and drew upon certain se’vices while
paying fees for this support

Clearly. one can foresee difficulties with these pro-
posals, most notably iri trying to make the crganiza-
tion sglf-support:ing There aiso wouid be questions
relating to conflict of interest and competition with




N
established igms The author sees no easy answers
1o these problems. but believes that entrepreneurship ,
1s most likely 10 be nuntured by the presence of incu-
bator organizations with particular characternstics In
the past. some organizations have proveri 10 be good
incubators, more by accident than by design isit
possible to develop a selt-supporting organization,
which would be judged to be successiul if it has a
mgh spin-off rate of successtul new firms?

As previously discussed, past entrepreneurship da-
velops an environment which makes future foundings
more likely. What can de donr in a region to create
some of the features of an enitrepreneurial
enviranment?

In an area where there has been little past entrapre- -
neurship,, potential founders often do not know of
others who have done this, they nava no models for
this kind of bahavior, and the idea of starting a firm
may seem forgign to them and to their assoclatés An
additional problem is that, under such conditions.
thelr oxpenence is likely to be in established, often
large, firms They lack knowledge of what is invoived
in managing small firms and they do not have access
to experienced technical entrepreneurs who can give
them advice ,

Courses (or possibly snort conferences) on entrepre-
naurship, offered at night or on weekends and aimed
at the praspective technical entreprensur, might al-
leviate some of theses problems The author believes.
based upon personal experience as a teacher, that
such courses can sarve to teach skiils and knowledge
relating not only to administration in general, but
alse 10 the special problems agsociated with starting
and managing a2 new firm. Such courses also can in-
Hluence attitudes and perceptions refating to the
fluencea atiitudes and parceptions refating to the
feasibility of entrepreneurship Qutside speakers who
ar successful entrepreneure, as well as casas about
the founding of new, {ecnnologically-based firms, can
provide 3 bacRground of exparience. such that entre-
preneurship seems less forgign and more reaiizable

The entrepreneunal environment appears o oar a
number of advantages (o the prospectiva founder
wanting to raise funds These includé well-developed
communication networks to bring founders and in-
vestors togather, local sources expenenced in apprais-
ing NTBF's and investing in them, and local wealth
created by pas! invesiment or stock option participa-
tion in successiul NTBF's




The creahon of iocat venture cap-1al hrms, wilh the
particular goal of assisting NTBF £ migh: be feasitte
1% SOMe arnas, they Might patticipate n the Smal
Business lnvestment Company program, There are
difficutties in such a propasal it can be pointed ot |
that most SBIC's have not bean very aciive, and most
have notinvested in NTBF's There must be quaidied |
personnel with competence in gppraising and assist- |
ing NTBF'c in many regions, such qualified personne 4
are not 1o ba found or ara not availabls tor this pur-

pose Inothgr instances. the amount of entreprengy 1
#hup seems insufficient 1o justify supporting a staii T

Possibly, @ more modest and realistic proposalisto

craate communication nelworks whneraby focal tech-

’ nical antrepreneurs might find 1t egsier 1o make con-
ctwith experienced ivestors in NTBF's iocated i

. otherareas Perhaps, particular individgals in univer-
sitias or financial institutions might train themseives
for this role, including the acquisition of 2 good
undsrstanding of the investment geals and preference '
of particular veniure capital sources Thore are ob-
vious ;. *ablems with this propossi, including the diffs-
cully of acquiring such skills and knowledge. periicu-
larly in a region where few entrepraneurs - ome forth
Howovar, methods of facifitating contact between
prospectiva founders and thos e experienced in invest -
mg 0 and assisting N-BF's may pay farge dindends
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