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' ABSTRACT

) &
Promoting indigenous technical entrepreneurship has become a

kcu‘ element of the modern approach to regional development.The
-thesis provides insight into the pattern of spin-offs, and the
nature of indigenous technical entrepreneurship arising within
the Regional Municipality of Ottawa-Carleton (RMOC). It

identifies the incubator organizations, traces the movement of

the new entrepreneurs from those incubator organizations and
A,
b

establishes the motives, timing and background to their movement.
The thesis foculel on 82 locally owned or controlled software
and hardware firms ( as identified by thg Commercial and
Industrial Development Corporation) established since 1965, and

still in existence in 1982, and on 113 founders or co-founders.

The thesis has six chapterst an introduction covering
obJective}. survey data, approach and analytical techniques used
in  the studyi a review of recent literature on Ottawa’s high
technology development and evolut§on of the Technology Oriented
Compiex (TOC)] a review of literature on geography and new firm
formation, and the nature of the technical entrepreneur; a survey
‘based analysis of technical entrepreneurship in the RMOC, and
1d§nt1fic¢ti§n of certain roles of local incubator firms in the
new firm formation process; a discussion of hypotheses and
relttionlhips concerning the technica) entrepreneur and new firm
formationg and  a  summary and conclusion regarding the
significance of the study’s findings.

Ottawa’s high technology industry is characterized by many
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small firms and a very few large firas, The success of new
locally owned firms does not appear to be related to the
background of the entrepreneurs nor the motivational factors

behind the establishment of the firm. This is of interest, as

‘most studies have unearthed linkages between the antecedent

influences upon the entrepreneur and the new firm’'s success. T;o
thirds of Ottawa‘’s high technology firms have b;en found;d by
groups of founders rather thap single founders. The success of
th;li firms does not appear to be any greater than that of firas
with a sole founqer.

" Foreign born entrepreneurs have %}aged 4 large role in the
complex. However, they have not proved any more successful on
average than C&ﬁtditn born entrepreneurs in Ottawa’s high
technology industry. Foreign entrepr?neurship has been the main
discriminant of tcchnfﬁtl entrepreneurship in our study. Foreign
entrepreneurs are: more toéhnicallg oriented than thair C;nadian
counterparts, both in their work and educational backgrounds;
slightly wmore international in scope, as revealed by their
working careers and their firm’s sources of competition; and more
closely associated with medium to large size firms,

The federal government played a significant rote in the
earlier development of Ottawa’s Technology Oriented Complex.It
has had a very uinpr role, however, according to the fodnders. in
the formation of recently established high technology firms. The
thesis identifies several incubator organizations, the main ones
being Northern Telecom, Computing Devices and the federal

government. Notably absent are the. universities and the National
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Ressarch Council. 4 hierarchy of incubator organizations has
evolved in Qttawa’s high technology community and the pattern of

pin-offs now reaches into th; third or fourth generation.

A composite picture of & high technology entrepreneur,
energing from the dats provided by this survey, is a thirty—five
year old engineer !ho-hlll a) worked outside of the Ottawa area
some time irF his career; b) worked at an average of 3.5 jobs} c)
Tived 1in Ottawa for an verage of sleven years before founding
his firm, and d) attained a bachelor T::el degree. Roughly a
third of the ontre#>incurs were born outside of Canada. And a

third have a father who was self-employed.
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CHAPTER ONE: INTRODUCTION

- mwa——o oLl

Ottawa has attracted high technology firms since the Ilate
1940’s  but only since the late 1960" s has its private industrial
sector become dominated by such firms, The number of high
technology firms has grown rapidly since the late 1960’5 with
presently close to three hundred manufacturing and service
establishments Tocated in the area. Although some other citjes
in Canada have attracted high technology industry, it is in
Ottawa, known as Silicon Valley North, that the industry has

particularly flourished.

Why has Ottawa provided the ‘seed-bed’ for arowth in the
high technology industry? Several factors are ‘acknowledged as
being influential in the growth of the industry in Ottawa:
nccessibility to the federal government; a well-developed science
and techneology community; several “post-secondary educational
‘institutionsy and the labs of B;I1 Northern Research are amongst
them. These factors are important in determining why firms both
from witbin the Ottawa area and outside locate in the region;
however ;e need te know mo;e dbout the processes generating such
indigenous growth of high technology firms.

Do many of the firms arise at spin-offs from other 1local
enterprises? Spin-offs are new companies that are established by
entrepreneurs departing from such technical institutions as
university oer commercial laboratories. Has the technical

entrepreneur spent several years between his departure from the

1



university or some techniéal organization and the formation of

—— .
his new enterprise? Are spin-off firms started by & group of
founders from the same parent company or technical {institution?
How often is a spin—off company in direct competition with its
parent, or does it draw upon technological developmants the
parent does not choose to commercialize? An  incubater
orgahization is generally recognized as that institution with
which the founder(s) was (were) last associated. fire there
several well-established public and private-sector {ncubator

organizations in Ottawa, including the universities and the

National Research Council?

1.2 SCOPE AND OBJECTIVES

This thesis attempts to provide insight into a key element
¢f regional development, the pattern of spin-offs and nature of‘
high technology entreprencurship arising within the Regional
Munjcipality of Ottawa~Carleton. The main focus of the thesis is
on the nature of th; entrepreneur and the form of the spin-off
process. Studies have shown that the antecedent influences upon
the entrepreneur affect the timing and motivations when founding
a firm, and wultimately 1its success. This thesis examines
entrepreneurial characteristics in the founding of new firms in
the Ottawa area and whether the nature of Ottawa’s technical
entrepreneurs differs significantly from that studied elsewhere.

Studies maintain that the main feature that distinguishes
spin-offs from other new firms is the level of technology wused

and the significance of research ideas rather than marketing and



“ production knowledge, in the formation of the firm. It is assumed
that the technology upon uh{;h an entrepreneur bases his new firm
is transfgired from his incybator organization, Certain
entrepreneurial characteristics appear to affect the level and
nature of technology transfer from the incubator organization.
The extent to which these entrepreneurial characteristics affect
the transfer of technology to Ottawa firms and the role the local
incubator organizations play in this process are examined, and
any differences with other study results commented upon,

The extent of foreign born entrepreneurship i frequentiy
noted in Canadian entrepreneurial studies. This thesis studies
this phenomenon in Ottawa’s high technology complex and comments
upon differences between foreign born and Canadian bern

entrepreneurs and the firms they found.

The thesis focuses on locally owned or controlled softuwiare
and hardware firms established since 1985, and still {n existence
in 1982, The firms uer; identified through four publicationss
the CIDC(Commercial and Industrial Development Corporat;on of
Ottawa-Carleton) 1983 High Technology Directory; the CIDC survey
of bhardware firms for 1983; the 1982 edition of the CATAlog (a
publication of the Canadian Advanced Technology Association) and
“Canada in the World of Electronics,” a publication of the

federal Department of Iﬂdustrg, Trade and Commerce.

To compile a 1ist of néu firms for this study some

guidelines were set forth and a preliminary survey, based on the



lists from the above-mentioned agencies, was undertaken to
identify hardware and software firms. A fira’s eligibility was
decided by whether there iuas |$ﬁpositive response toi two
questions; Was this firm established sipce 19657 and 1y this firm
owned and/or controlled locally? In many cases this information
could not be readily ascertained from published sources so0 a

questionnaire was sent to the company to evaluate wheather it met

the survey criteria.

A questionnaire was the main data source (see Appendix A).
It 1included 23 open—ended or multiple~-choice questions. A
follow-up to the questionnaire was arranged where answers from
the questionnaire needed clarification or additional information
was necessary. Questionnaires were sent out to 247 firms in the
aren. R six week waiting period was allowed for their return.
Firms that did not respond to the first round of questionnaires
were then sent a second questionnaire. There were 147 respenses
to the questionnaire a)llowing for a 59.per cent response rate.
However of the 147 questionnaires received &5 had to be rejected
for one or other reason; in many cases there were too many
incomplete ‘tnsﬁeril in some the firms were started previous ;o
1965 or the firms were started outside of the Ottawa area or the
original founders were no longer with the company and could not

be located,

Subsequently a co-founding survey was launched on the basis
of the response to the first question in the original survey,
Seventy-two questionnaires were sent to co-founders. There were

31 responses giving a response rate of 43 per cent. The thirty-



N
one responses represented twenty-four firms, twelve of which gave

full co-founder response.

—— e X

1.4 DESCRIPTIVE TECHNIOUES AND QUESTIONNAIRE DESION

The questionnaire used in this study was designed to reveal
three main components of new firm formation: the antecedent
influences upon the entrepreneur (founder characteristics)y the
incubator organization; and the new high technology firm. The
antecedent influences upon the entrepreneurs includer the family,
educational and work background of the entrepreneury the personal
characteristics of the founder (his age and location of birth)
and the motivating factors that led the entrepreneur to the
establishment of & firm, The incubator organization was
identified as being the last firm the entrepreneur worked for
before establishing his firm. The “;;entif1Cltton of the
incubator organization was attained bp gaining information about
the work history of the entrepreneur. Unfortunately the size of
the incubator orgt##zation was not included in the question,
therefore a spin-off rate could not be calculated for the
in;dbator organization. The questions asked with 'relpoct to
the new high teéhnologg_ firm were desibned to. disclose the
characteristics of a successful firm as of 19821 the level of
employment; the nature of the firm’s competitors, the number of
founders, and the age of tﬁ; firm. The only objective assessment
made of the firm’s success was {ts level of employment. Net or

gross earnings were not ascertained. At the time of the research

it was hoped that a differentiation between the development of

RS



hardware and software firms Could be Iide) However, due to an
omission on the questionnaire, as well as to indecisivé labels
oh the directory used in ebtaining the names of the high

I3

technology firms, no dgfferenti;tion could be made.

Some respondents did not answer all - questions, hence in
Ilf@r chapters the tt&}pg\varg in the total number of responses.
The total number of responses also varies where the questions

allowed the respondent 'o give more than one answer. For some

,qutntions the focys ﬂ;iharacteristics of the firm (82
L

responses). Others requi ed i‘fésponse from both the-founder and

co-founder{s) (113 r;iponses). } L;xtIy. there are several

-

questions in which responsis were sought from the co-founder(s)

and founderj and in three cases a founder whose firm was excluded
N -

from the main analysis of the data due to incomplete answdrs, was

included in the tabulation for these particular questions (114

responses). ~

-

1:5 ANALYTICAL TECHNIQUES
- ]

For the purposes of analysis many of the questions were

d/;}vided inte several binary variables, comprising a total of B85

variables. dBasell was used to format the data allowing it to be
read by Statpak(a basic language statistical package). Cross-
tabulations and chi-squared statistics form the basis of the
analysis for the thesis. These statistical methods are thg\j::}s
of wnalysis most frequently used by other researchers interested
in new firm formation. A regression anilg:ic was 21so undertaken

v



but .not included in the thesis. Problems arose for such analysis
primarily due to the lack of suitable dependent variables derived
from the questionnaire. The regression analysis did not revea!
any information }htt the cross-tabulations and ‘ﬁi-squurod

statistics had not already disclosed.
1.6 CONCLUSION

The purpose of this thesis is to determine the nature of
technicql entrepreneurship and new firm formation in the R.M.0.C.
Particular attention {4 paid to the relationships between the
entrepreneurial antecedent influences and  motivations, the
incubator organization and the nature of high technotlogy firms
and their success, The study is based on a survey conducted in
late 1982. The analytical tools chosen for the thesis were those

most froqusptly used by other researchers in new firm formation.
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CHAPTER TWO: OTTAWA’S DEVELOPMENT AS A - TECHNOLOGY ORIENTED
‘ COMPLEX

The purpose of this chapter is to outline briefly Ottawa’s

“development as a technology oriented complex (TOC) as revealed by

some recent studies. These studies indicate the process has been
a-long and involved one, with ;eQerll forces providing the
impetus  for “new firm formation. What has been Ot:\Qiijl//r
advantage, enadbling it to attain relatively greater growth of
high technology industry than other larger and more complex
Canadian cities in recent years? Has it been more than just some

geographical advantages that have 9iven Ottawa such a foothold in
Canada’s high technology industry?
N , .

Ottawa’s success as & high technology center is of
particular interest, and not only taken in a Canadian context,
based as it is on a high degree of indigenous enterprise. By
examining this indigenous enterprise in Silicon Valley North this
thesis wil) provide some insight into the mechanisms of regional
development now of“great interest in"many parts of the developed

world,

Ewers and Wettman in thair discussion of innovation-oriented
regional policy emphasize that acknoyledged methods of attracting
industry to underdeveloped regions are not practical {nor

successful) in these times of eceonomic restraint, and that

IEY

regions can only be helped if regional policy is directed

towards building on indigenous potential (Ewers and Wettman,

_>
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1980, 144), With the docrelse_g{ fun&s for regiomal devélopnent
it is of increasing inportnnciljo understand the indigenous and
spin-off growth process. Indigenous and spin;off growth has
tended to be wore successful than those elements of the regional
grant programmes designed to attract footloose industry te an

area.

Fhis chapter will review three nain‘ recent pieces of
litcflturc concerned with the subject of Ottawa’s development as
& technology oriented complex. / The first s a M.A. thesis
submitted by Audrey Robinson which seeks to understand the impact
of the federal government’s research and develognept policies and
program on the development of the high technolo;g }ndustrg. The
second s an article by Steed and DeGenova tracing Ottawa’s
development as a technology-oriented complex. This article
includes the results of a survey designed to det;rmine_ottaua’s
Jocational advantages as a high technology center. "The final
part of the literature review 1looks at Keri Sweetman’s

description of the devclbpment of the .high technology industry in

Ottawa.

3

-

This study addresses the use and impact of the federal
government’s Research and Development poticies/ and - programs by
seventeen high technology companies in Ottawa-Carleton. Robinson
interviewed twenty-one senjor executive‘officers, whose comments,

perceptions and attitudes constitute the base of the study, It

,/
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is with Audrey Robinson’s discussion of Ottawa’s high technology
industry development and the perceived advantages and
disiﬁvantages of the Ottawa-Carleton region that we are primarily

concerned.

. Audrey -Robinson outlines a three stage -process for the
development of the high technolagy industry in Ottawa(Robinson,
1982 8-10). She argues that during the first stage companies
established themselves in Ottawa because of the sfederal

government and the defence related industry, These companies

were locally owned and controlled, Stage two companies were the

first set of entrepreneurial ’spin-off’ companies spawned by th(
. Y

stage one group. Stage two entrepreneurs decided to locate in

the region for a number of reasons. A combination of financial

expediency and personal preference was the primary reason. The

‘principafs already lived in the region and it was too costly to

conlld;r establishing themselves elsewhere. The availability of
contract work with the federal governm;nt and their . ’ers#uhi?e'
onplq!frs. in conjunction with the technological developments in
the fqderll laboratories were the secondary reasons. The third
stage of technology industry developed in the late 1970’s and
continues to the present. Two groups of companies make up the
prowth of industry in this staﬁo. The first group constitutes

-

companies lptwned from those created in the second stage (second
tier spin-offs), The second group of companies moved deliberately
into the region because of the presence of the high technologf

community and the technology ‘push’ which encompasses it.
hY

Four main advantayes to the Ottawa region were revealed by
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the members of the high technology industry during their
interviews (Robinson, 1982, 12-1%), The development of g vertical
industry is seen as being a major advantage as the accessibdility

to subcontractors and suppliQrs is of major importance. The

attractiveness (aesthetic) of the region and {ts Vifestyles is of

immense value as it helps to guarantee the presence of a highly
qudlified ‘pool’ of labour from which to draw employees. The
critical mass of highly skilled individuals also helps to sustain

the intellectual and technical levels in the industry.

According to the executives interview by Robinson, the
region also has jts disadvantages. For many firms, Ottawa’s poor
transport:élon connections have proved to be & considerable
problem.  The members of the high technology community revealed
that Ottawa’s inferior air service has caused nurkrting problems
for several of their firms. nlr_transpo;tttion is noo&od\_if
Ottawa-based firms Lant to remain in contact witﬁ’*‘;orld
purchasers, which ig neccssn;g if thég want to remain competitive
(Robiéson. 1982, 18, Constant communication with other
technological organizations 1s needed i{ Canadian firms want to
stay abreast of thelindustry. The poor  air transportation
affects the industry in two ways: (1) §t affects the travelling
time of the Ottawa entrepreneur, particvlarly to the United
States, which is Considered one of the major high technology
markets: and  (2) it affects the proficiency of each compkny to
vttract potential kustomers to their plants in order to advance

sales (Robinson, 1982, 14),
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In*~her conclusion, Audrey Robinson states that in genera)

the size of federal government support has been marginal
(Robinson, 1982, 39), The proximity of the federal government is
only a benefit for its contracting out policy and not for its
industrial development -prograns,  Hhen a company does use a
program it seems to do quite well and continues to wuse the
programs. The high technology firms cannot rely on the federal
government for support, Audrey Rebinson suggests, and they must
adopt & ‘market niche’ strategy. The exploitation of particular
niches of larger markets is necessary if Canada’s firms are to
compete successfully in the international market.

2.3 STEED AND DEGENOVA: OTTAWA’S Toc

Steed and DeGenova conducted 4 study 'complimentarg to
Robinson’s and over the same time period but using mail Survey
techniques and covering a broader number of firms. They refer to
research in the mid 1970’s of 12 TOC’s in Western Europe and
Nortﬂ Americe, which revealed four distinct-models of technotogy
oriented complexes (TOC), These four models take the form of
1} a TOC where growth is principally the product of locally
initiated firms and spin-offs; 2) a research-oriented TOC usually
restricted to llplrk sitey 3) a TOC initiated by the location of
new  manufacturing facilitjes by existing firms based elsewhere
and 4) a TOC resulting from very large expenditures of government

funds at a development facility (Steed and DeGenova, 1983, 245).

Steed and Degenova’s paper_ Jooks at which model of TOC
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Ottawi’s most readily corﬁesponds with; then focus, through the
use :} & postal survey questionnaire, on the anatomy of the TOC,
They also consider in mere detaii than Robinsen the role of
federal  government proximity as an element of the local
environment conducive to the energence of new firms.  They
contend that the federal role has thanged as the Ottawa TOC tas
passed through sevgral pﬁnses. and the model of TOC to which

Ottawa’s most readily corresponds has changed accordingly,

Steed and DeGenova conducted their survey in *?81. A
qQuestionnaire was sent to those &4 high technology firms that had
been identified by various means as being manufacturers in the
Regional Municipality of Ottava-Carleton, Forty-five of fthe

sixty-four responded allowing for a response rate of 70 per cent.

The  firms surveyed could be characterized as being
relatively young. Sixty per cent of the firms were founded {n
1971 or after, a third of them founded in 1974 or after (Steed
and DeGenova, 1983, 248). Thirty seven of the forty-five firms
were _independent domestically owned firms, Only four of the
foréy::;>e firms  had  founders who lacked strong  loca)
associations with the region. The high technology industry {3
characterized by not only very young firms but very small firmg

&s well, Seventy-three per cent of the sample had @ hundred

employees or fewer.

The companies included in the study were asked to give three
factors they considered to be key in stimulating their companies”

initia) development within the area. The presence of the federal



14

government was rated the highest, with 47 per cent of the sample
identifying it as a key factor. Thirty-three per cent of the
firms surveyed said the fact the founders were resident in the
area was of -t?rr importance. The existence of the high

technology aggl reration was also identified as being a

‘shgnificant factor in the development of the firm within the

arz « Different sizes of firms gave different weightings to
these factors. The youngest and smallest firms emphasized local
residency, the largest, oldest and forelgﬁ owned gave more stress
to the presence of the federal government (Steed and DeGenova,

14
/

1983, 270).

Respondents were asked to indicate on a five point -scale
Just how important they considered their proximity to the federal
government. Fifty-seven per cent (26 firms) of‘the respoqgents
felt that their prouimity to the federal government was érucial
or significant. These twenty six firms also identified contact
linklgel i particular government departments'or agencies which
they considered to be most important, revealing approximately &9
links. The departments most often mentioned were; the Department
of National Defence; Department of Supply and Services; the
Natidénal Research Coun;il IEL Industry, Trade and Commerce (Steed
and DeGenova, 1983, 272). Steed and DeGenova found not all-of
the firms were enamoured by the federal presence. One of the
problems they identified was the difficulty in competing with the
federal government’s salaries and Jjob security to attract the

requisite labour force,

Steed and DeGenova asked the respondents which other cities
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might prove very satisfactory, acceptable, or unacceptable { on a
five point rating scale) given their current locational
requirements. They asked this question in order to determine
whether the firms could operate ¢lsewhere, as well as to
determine the degree of ge;graphic "footlooseness™ in the high
technology manufacturing sector. DOttawa came out on top in this
exercise. It was rated very satisfactory as a location by 63
per cent of the firms. Toronto was the best alternative with 28
per cent of the firms rating it very satisfactory. Focussing on
the two top ratings, more than three quarters of the firms rated
Toronto relatively high. Steed and DeGenova concluded that
although there is room to speculate oﬁ the economic and persone)
reasoning behind the figures, they reveal substantial differences
between Canadian cities in their acceptability as locations for
high technology firms (Steed and DeGenova, 1983, 274). The
results also indicate that a number of these firms fee) they
could operate satisfactorily in at least several quite dispersed

cities.

Examination by Steed and DeGenova of Ottawa’s technological
development enabled them to clarify the role of the federal
government  through the early stages of qttawa’s TOC
development.It {8 their contention that Ottawa’s!TOC most closely
coincided with archetypes 4) and 2) at the beginning, as an
abundance of government funds were given to the Hgtional
R;senrch Council for research purposes essentially, Ho;el K}
bec.ﬂff/;h' important prototype after the end of the war as new

plants, including one by Northern Electric (later known as BNR)
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located in the Ottawa area. At present Dttawa’s TOC most closely
represents archetype 1) the initiation of indigenous enterprise
and spin-offs. The federal government’s role has thus changed
through the years, Recently it has played the important role of
providing proximity advantages to firms entering the complex

(Steed and DeGenova, 1982, 274).

2:4 KER] SWEETMAN; OVTAWA’S DEVELOPMENT HISTORY .

Sweetman(1981) provides further detail on the corporate
history of high technology development in the region, In 1948
Computing Devices became the first high technology company to be
established in the Ottawa area, Depending on its sales of
military hardware, Computing Devices achieved a tteady growth
pattern. Alt was not until 1958 that Northern Electric, the
predecessor of Bel) Northern Research, decided to start a

research complex in Ottawa.

Development of high technology firms continued to be slow
even until the early 1970’s, when such companies as Epitek,
Mitel, Lumonics and Gandalf, were created. The closure of
Microsystems International Limited (MIL) and the merger of
Systems Dimensions Ltd. with Datacrown Ltd. proved to be two of

the most significant occurrences in Ottawa’s technological

development (The Citizen, March 24, 1981, 49-48). Fach of these

occurrences caused many talented people to become unenployed or

dissatisfied enough with new management to encourage them to
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create their own high technology firms. Several other firms have
become incubator organizations, giving rise to spin-offs such as
Mitel, Leigh Instruments, Elinca, Norpak, Siltronics and Epitek

(Sweetman, 1981, 55).

Ottawa’s high technology center has continued to grow fnte
the 1980°s, By 1981 there were more than 250 hardware and
software firms in the area (The Citizen, 1981, 55). These new
firms in 1981 employed about 29,000 people in the ‘bt;aua area.
Projections of growth rates at the time !ndic,ted suggest the
high technology workforce might  number 50,000 by 1985 and
perhaps dqﬂﬁi; that by 199 {Sweetman, 1982, 29, Firms
indicated they found relatively little problem attracting

‘ p}rsonnol from outside the area 45 Ottawa has many "lifestyle’
advantages: ski-hiils within a seventy wmile drive; easily
“accessible lakes and forests; clean air and water; cultural and
PQCPOItiOhI'I activities and reasonably priced housing., However
there were some fears of 4 shortage of technological manpower

(Sweetwan, 1982, 24),

__________ ’

—— The three studies reviewed here provide some insight into

the development of Ottawa’s hl?h technology complex as it has
grown over the last forty years{ It is within the Iasg fifteen
‘yours however that the naJority of firms in this complex have
been sstablished,—and a three stnqe process of firm development

has become discernible. The role of the federal government hasg

changed  over the course of development of Ottawa’s high
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technology complex. Initially it provided funds to- form a
national research facilitf. More recently it Q&s played the role
of contractor to newly established high tochno};gu firms, and has
provided proximity advantages of a variety of tupes. Dttawa’s

high technolegy agglomeration is now seen as & s jor advantage to

~resident  firms, as are its technical institutions and

universities, which act meinly as purveyors of technology and

r
trained manpower,
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NOTES

1. One of the key private sector institutions to be attracted
to the Ottawa area is Bell Northern Research Denis Hall, a former
president of BNR cited the following reasons tor locating in
Dttawa.

"We wanted a town that had access to universities and to
information, through the National Library and the

- Natiena) Science Library, it was close to Montreal,
where Bell Canade and Northern Electric had their
headquarters, and it was reasonably close to Toronto.
It just seemed %o fit."

(Sweetman, March 1982, 28)

-



CHOPTER THREE: TECHNICAL ENTREPRENEURS, SPIN-OFFS AND NEW FIRMS;
TERATURE

3.1 INTRODUCTION

The purpose of this chapter is to define some teras and
identify some issues regarding spin-offs and new firm formation,
and to indicate the findings of severa)l related studies, on
technical entrepreneurship and new firm formation in the United
States, Creat Britain, Sweden and Cinada.

The literature reviewed here ippears to represent the main
recent ;ork on technjcal entrepreneurship and new firm fermation.
Most of the studies are concerned with the characteristics of the
entrepreneur and how they affect the transfer of technology and
the composition of the new firm. They also focus on the
fncubator organization, {ts identity and the role it plays in
ontrepreneuric! motivation as well as the transfer of technology
to the spin-off firm, Although these studies have been conducted
An & variety of cnvironment;. they do not , for the most part,
discuss  the effect their environments ﬁave on  technical

entrepreneurship and new firm formation.

.
- 3.2 COOPER: SPIN-OFFS AND TECHNICAL ENTREPRENEURSHIP

In & 1971 paper, Cooper focussed on the role that the
incubator organization plays in new firm formation. Coope}’s
study of spin-offs and technical entrepreneurship alse notes the
role of technology transfer . He found that glite often a spin-

off company is directly competitive with its parent organization,

20
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utilizing the same technology and serving the same markets

{Cooper, 1971, 2)! -

Cooper’s study was based on 250 new firms started in Palo

Rite, Californiaz since 1960. He did not include part-time

“ventures, firms offering only minagement consulting, computer

software, or wholesaling or selling services. Cooper ident:f:es
the last firm worked for prior to founding as the incubator
organization (Cooper, ldiff 3)s  He assumes fhat the last firm
worked for has provided the necessary skills and impetus to the
founder, or the founder would have taken the inftiative ¢¢

establish  his own firm previous to joining the incubator
organization. His definition seems to exclude the possibility

that other firms employing the entrepreneur way have played a

more significant incubator function.

In order to calculate the effects of organizational size op
stimelating spin-offs, Cooper developed an incubator sucCess
index called the spin-off rate (Cooper, 1971, 3). This index is
cnlculcttd by dividing the number of new firm founders fro;- the
organization by the total number of employees engaged by the

firm.

He found substantial variations in the spin-off rates
among organizations. A number of companies, particularly small
ones, had no spin-offs, Among firms that had three or more spin-
offs, the range in spin-off rates was from 1/3100-1/14 (Cooper,
1971, 3). The Epin-off rate for the high technology companies as
group wasg 237{%1§8ﬁ or 1/306,
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By wusing the spin-off rate Cooper discovcred\ that smal}
incubator organizations (those with fewer than 500 employees) had
ten times the propensity for spin-offs than did establishments
with greater than five hundred * employees (Cooper, 197§, 23,
Cooper offered four reasons as to why a lltlfinPl provides a
better eggironnent tfor potential entrepreneur;n by working for a
small firn.the entrepreneur may learn how to organize and develep
ideas that can be used by a small firmp professional employees in
& small firm ahe exposed to many facets of business and therefore
are more likely to handle not only the technical section of a new
organization but learn to manage it efficlenily as wellp those
who choose to work for smal) and new firms are the most prone to
be entrepreneurialiy inclined; and large firms enploy LN higher
percentage of non-professional employees, people who do not have

technical or managerial expertise (Cooper, 1971, 4),

Cooper conducted a subsequent study determining the success
of non-pr;fit organizations as incubator orgtniintions. ‘ There
are three main non-profit organjzations in Pale Altoy; Stanford
University, the Stanford Research Institute, and the Ames
Research Center of NASA. R 1ist of spin-offs from these three
organizations since 1940 was complieted, and senior personne) were

contacted for follow-ups.

The spin-off rate for the non-profit research institute was
found to be the same as for large companies as a group. The rate
for tha government laboratory was very low. The university spin-

off rate varied from 1/122 to 1/736 depending on whether the base
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was the engineering faculty and associates or  faculty, research
associates, and graduate students in engineering, physical
sciences and  business. As a whole, these non-profit
organizations served as incubator organizations for slightly less
than 3 per cent of the new technology based firms in the area

(Cooper, 1971, 5),

Conversations with entrepreneurs and professors associated
with Stanford suggested its principal contributions have been: a)
providing Y cog§inual flow of technically trained people to
companies in the drea; b) providing technical experéise through
consulting and } providing the opportunity for continuing

education for profe%sional employees (Cooper, 1971, 3.

Cooper offers two explanations as to why the spin-off rate
for the government laboratory was so low. First, the work beiﬁg
done in the laboratory did not appear to have great commercial
applicability, Secondly, £he typical professional employee was
described as more scientifically oriented and less commercially
and entrepreneurfally oriented than his industrial counterpart

(Coopar, 1971, S).

3.3 ROBERTS: ENTREPRENEURSHIP AND TECHNOLOGY TRANSFER

The purpose of this study was to look at the personal role
of the innovator in .the transfer of technology ¢ from  the
laboratory into use. Roberts was primarily concerngg with
innovators who had created new companies,

L

/
His data base was‘comprised of two companjls founded by ex-
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employees of several Massachusetts Institute of Technology

P (M.I.T.) 1laboratories and academic departments, a government
laberatory, a  non-profit corporation, and an industrisl
electronic .sﬁsteng contractor. At the time of the survey the
~companies in the sample were on average four to five uolﬁl ;ld.

The average size of these C?mplhl!! was small, though the
companies were rapidiy gréuing. Most of the.comptniol studied

; had their start as government contractors or in telling products
.to the defenséxspace market. A tendency toward non-government

sales iﬂcre;se; significantly during each year of c;mpany history

'éspecially in the case of the more succestful companies,

——

Roberts’study of entrepreneurs showed that over 50 per c;nt
of the founders had come from homes in which the father was se)f-
enployed. He regards the home environment  as very 1mporttn§ as
in many cases it helps to breed the entrepreneurial’ instinct
particularly through the demonstration effect (Roberts, {966.
J‘ 229). dgnerallg the enkrepreneurs were well educated, with the
“ average level of education being the Master of Science degree,
Most of the entcepreneurs surveyed were in their e;rlu thirties
although the range went to much younger than this to one man who
wg:V in his late sixties (Roberts, 1964, 230). He fpund the
éntrepreneurs in this scmple wmuch more development oriented than
research oriented; and that developmen; activities, or &
- combination of hardﬁare scientific/engineering  knowledge,
,\gncoufaged the process'of technical entrepreneurship. Roberts’
C;‘//gtudg also indicated that founders with a very high level of

education tended to have firms that rated as poor or mediocre



performers (Roberts, 1966¢\33§i. He suggests that entrepreneurs
with a Ph.D. level degree have developed an attitude not

conducive to success in the business world.

Analyses of the development of’FT?httéchnologg industry have
revealed the importance that spiq:gﬁljjhave played in technology
transfer. Roberts, in his :tgdy of United States’ . companies,
claims the‘lpin-off not ;;lg refers to the entrepreneur moving
from the incubator organization or parent firm but the transfer
of the technology 1t is based on as well (Roberts, 1966, 220).
He further claims that the stream of entrepreneurs out of
advanced technical establishments into their own firms can create

& significant technology transfer (Roberts, 1946, 228).

N

Roberts identifies four def;rminant(‘of technology transfer:
direct transfer, partial transfer, vague and non-transfer
(Roberts, 1966, 231). Direct technology transfer occurs in those

cases in which the new company could not have been founded

and employed in his company. A partial transfer is when the
technology from the source laboratory was important but there wasg
also {mportant information from other sourées. When the
technology transferred consists of general skills rather than
specific ideas or devices a vague transfer exists. Non-transfer
involves no transmittal of technical knowledge, although Roberts
Sssumes that the new enterprise would be affected by managerial
know-how and other skills acquired through previous jobs,
Roberts notes that the older the entrepreneur the less source

technology that is transferred into the new firm (Roberts, 1944,
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232),

In his conclusion Roberts suggests that there Qfour main
ingredients needed in order to create aﬁd control a ;ﬁccessful
flrn{ A high level of technology iransftr is needed from the
prior laboratory work of the entrepreneur. The founder of the
firm should have a moderately high level of education, no higher
than : the H.S...409ree; He recognizes the need for specific
business skills, peimarily those in the management area (Roberts,

19466, 235).

3.4 ROBERTS AND WAINER: SOME CHARACTERISTICS OF TECHNICAL

-l LTS

The purpose of this study is to determine the factors that
contribute to the emergence of an entrepreneyr, Three factors
were considered in this study, that of family background,
;;ﬁc5tionll levels attained, and goal orientation and
motivation. Sixty-nine individual/tptrepreneurs who were former

exployees of the Instrumentation Laboratory and Lincoln

Laboratory of M.I.T. were used as the data base.

An  equal percentage of technical entrepreneurs were sons of

professional and managerial fathers as were sons of labourers,

salesmen and farmers. Fifty per cent of the founders had fathers

who bhad their own business. It was found that a ‘larger
percentage of the professional (33 per cent) and managers (89 per
cent) had their own businesses than the salesmen (25 per cent),

skilled and wunskilled labourers (35 per cent) (Roberts and
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Wainer, 1971, 102),

The level of education of the entrepreneur was found to be a
littie high compared to tht\results~ of other studies. The

suggested explanation for this was that the laboratorjes at

"M.ILT. required a person to at teast obtain a B.S. level degree

in order to be considered for a position. The wedian level of

education for this sample was the M.S. degree (Roberts and

Wainer, 1971, 104).

Roberts and Waine# ran a chi-squared test to determine the
influence of the entrepreneur’s father’s level of achievement on
his educational achievement. They found that employees had at

least a B.S. degree and not more than an M.S. with a few extra

courses and that this was related to the level of achievewert the

father attained (Roberts and Wainer, 1971, 1@7). The suggested
explanation for this finding was that the entrepreneurs whose
fathers were self-employed planned to go into business at an
earlier age. These entrepreneurs might have planned to eddcate
themselves to the level they felt necessary to establish a
technically-based enterprise, Further education than a B.S. or
M.5. degree may have been regarded as unnecessary (Roberts and

Wainer, 1971, 107),

The prime motivation of the entrepreneurs for founding a
.firn ‘in this study was that of money and being one’s own boss.,
The motivation of challenge was found to be near the bottom of
the 1ist (Roberts and Wainer, 1971, 108). Roberts’ and Wainer’s

explanation for this was that the sntrepreneurs had worked in an
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M.I.T. laboratory where responsibility was great, teaﬁrork was

emphasized and financial remuneration was poor.

L &
3.3 CROSS: NEW FIRM FORMATION AND REGIONAL DEVELOPMENT

The primary aim of Cross’s study is to contribute some
;nderstandiﬁg of the process involved in the formati®n of new
firms. His main intention is to discover the role thfa-nfu firm
formation can play in regional development. Cros;‘s‘\ltudu is
concerned with new firm formation in the manufacturing industry
in Scotland during the period 1948~77, ' 1t is within this period
of time that Scotland received intensive regional assistance so a
secondary aim of. the study is to evaluate that particylar
programme of assistance, The result’s of Cross’s survey of new

firm founders is the part of the study thet we are primrily

concerned with,

Cross supports the supposition that spin—offs are one of the
major components in the new firm formation process. They are new
technical firms that have been established through technology
transfer by individuals moving from a research laboratory or
comparable institution (Cross," 1981, 195). Spin-offs are not
restricted to‘ movement from technical establishments such as
research laboratories although that fs the most common source,
but can include transfer from any institution or company that has
technical facilities. Cross, in his thesis on Scottish new firm

formation concludes from his own and other studies that spin-offs



;re not that different from the establishment of any other new
firm. He adds however that perhaps the main feature that
distinguishes-:Zpin—offs from other new firms is the level of
technology used and €he significance of research ideas, rather
than marketing and production knowledge in the formation of the

“firm (Cross, 1981, 195).

Cross  briefly wmentions the role of the incubator

organization in recruiting workers in his discussion of ‘seed-

bed’ growth. He suggests there is the consensus that large and
successful companies attract highly trained personnet that hive
the. potentizl to start their own firms, As the spin—off firng
become successful tﬂey often become - incubator organizations
themsclvet‘ and  attract further personnel to the area (Cross,

1981, 208).

Cross acKpowledges that there are three main approaches to

the study f new  firm formation; the personal

(psychological/sociological) approachy the situational
(geographical) approach; and the related factors approach
(economic and work environment) (Cross, l§81, 179). Cross ys€s a
structural lePO‘;h, in Qh?éﬁ-the actions of individuals are
generally ‘explicnble in terms of their position and relations
with the structure of which they form a part, in his examination
of new firm formation. This strJE?BFe follow§ a three part
frameworks the anteg;dent influences upon the entrepreneur; the

fncubator organization and the external or environmental factors.

The data used in this study was gathered during 1978 from

/ h



191 new manufacturing enterprises operating in Scotland during
1977, and which had been established between 1948 (Januaryg 1st)

and 1977 (December 31st).

The average nge &f the new firm founders in this study was
32, with approximately 62 per cent of them falling within the
twenty-six to forty-five age margin (Cross, 1981, 209). Unusuval
perhaps, when compared to other studies, roughly one third of
a1l the entrepreneurs were forty or older when they established
their firms (Cross, 1981, 211). When the age of the founder was
collated with the reasons for founding new firms two main trends
were discovered: 1) the desire for advancement is restricted to
those founders forjﬁ years of age or less and 2) the founders
setting up a new firm because they have been frustrated in their
previous position are highly concentrated in the 36-40 age group
(Cross, 1981, 219@).

Seventy-six per cent of new firm founders held two or more
Jobs prior to establishing their own companies. Different
positions held in the same firm were not included as separate

Jobs in this study (Cross, 1981, 202).

The main reason for leaving a previous emploger and
setting up a new firm could be sunmarized as follows: the desire
to be independent and to ;e fully responsible for one’s decisions
and not dependent upon others. Auxiliary influences exist and
these jnclude the desif.-fcr 8 higher salary and the opportunity
arising to eztéblish a firm (Cross, 1981, 205). To tabulate the

resuits, 353 per cent of the sample said a change for advancement



was their motivating factor, 17 per cent had experienced
frustration in their previous employ, 14 per cent had their
previous firm taken over or Closed, and 5 per cent said that they
wanted greater rewards. Cross looked at the factors teading to
the‘change of position from the second last to the last Job prior
to founding a firm and found that the reasons given for this
change in comparison to the reasons for founding a new firm did
not differ in the slightest (Cross, 1981, 207).

Cross found that plant for plant, large plants produce ;ore
new firm founders than smaller ones, however this position f{s
reversed if the number of new firm founders per incubator
enployment size category is standardized {Cross, 1981, 220). By
calculating the number of new firm founders per 1,000 employees

.
he found that incubator organizations had approximately seven
times the propensity for spin-offs than did firms with 2%0
employees or over,

The majority of new firms founded in this study (S5 per
cent) were started by more than one founder (Cross, 1981, 218),
Very few of the founders had previously established a firm
{approximately 12 per cent) (Cross, 1981, 221). There vere three
main sources of financing for the new firm: 44 per cent were
started by personal savingsy 18 per cent used localt banks and §

per cent acquired government loans.

The. purpose of this article is to study the size of
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incubator organizations and how they affect the rate of new firm
formation (spin-offs). Johnson and Cathcart claim that the
absolute size of plants has been increasing in the United
Kingdom over a fairly long period and that it would be usefy) to
know whether this trend has had any effect on the rete of new
“firm formation.

This study covers the incubator plants of the founders of 74
manufacturing firms founded in the Northern Region. The seventy—
four firms that were involved were established by 115 principal
founders. The principal founders of these firms could not be
involved 1in any other business at the time of formation (Johnson
and Cathcart, 1979, 220). The main source of information used to
tdentify the relevant firms was a regional newspaper which
regularly publishes details of all new incorporations. AN
incorporations occurring in 1971, 1972 and 1973 wvere scrutinized.
Information on the size of the incubator plant (at the time the
founder left) was sought through interviews and correspondence

with each company.

The measure of fertility used in this study was the number
of New Business Equivalents (NBE) per theusand employees. It
appears from a chi—squared test and a summarization of the data
that fertility declines with plant size (Johnson and Caéhcart.
1979, 222). The number of principal founders per new business

also appears to decline with increases in incubatoer plant size.
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3:7 UTTERBACK AND REITBERGER:  TECHNOLOGY  AND INDUSTRIAL

——— e 2 T

INNOVATION IN SWEDEN

Utterback and Reitberger are concerned with inndvatiqn in
Industry as a means of generating economic growth, employment,
and competitive vitality in Sweden. Their emphasis is on the
role that new technology-based firms play in the innovation
process. It is realized that firms that start out with brilliant
product ideas may fail because they do not shift to an enphasis
On process innovation. A firm that does not chtngy’f?i}ltrltegu
&5 technology evolves ;ill usually fall (U%torb;ck and
Reitberger, 1982, 13).

- To illuminate the role of new technology-based firms,
Utterback and Reitberger interviewed the founders of 460 new firms
that are producing products that they developed. The criteria
set for selecting the sample was as follows: a) be formed between
1965‘ and 1980; b) be wholly and independently owned within
Swedeny ¢) have at Teast 20 of {tg employees in Sweden in 1989,
d)  have sales of at least 5 million Swedish crowns in 1980; and
¢} have partly or wholly developed the major product, or products

which today dominate its manufacturing business,

The firms surveyed were concentrated in machinery and
electronics, The median age of the firmg was ten years, The
majority (38 cases = &3 per cent) were founded during the period
1968 - 1973 with thirteen firms formed before 1968 and nine firms
after 1973, In 99 per cent of the cases, the main sources of
equity capital reported were from personal savings and loans.

Forty-nine of the sixty firms' received either government money or



product development loans (Utterback and Reitberger, 1982, 473,
Most of the firms had minaged to move from a dominantly softwere
to a dominantly hardiare base in a few years. The intreductory
software oriented phase has, in mINY cases, even served as a
hecessary base for product development, giving & cash flow that
provides the founders and their families with a minimal fevel of

economic resources (Utterback and Reitberger, 1982, 49),

The median age of the founders in the sample was thirty-four
years. The ages ranged from the youngest at twenty—three years to
the oldest in the late forties. Twenty-one of the founders were
younger than thirty-one years of age when they founded their
firms, nineteen of the founders were between thirty-one and
thirty-nine years of age, and nineteen of the founders were
thirty-nine years of age or older at the time of establishment.
58 per cent of the enfrepreneurs in their thirties have founded
rapidly growing firms contrasted with 38 per cent and 42 per cent
for the younger and older groups respectively (Utterback and

Reitberger, 1982, &3),

The sample -of new firm founders was reasonably well
educated, 59 per cent of the sample were graduateiwof gymnasium
(particularly technical gumnasium), 33 per cent were university
graduates, and 20 per cent had a basic education. Utterback and
Reitberger found that fhcre is absolutely no relationship between
the founder’s level of education and the commercial success of

firms in the sample (Utterback and Reitberger,’l982. &2y,

Host of the founders had gained sound working experience by
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the time they established their firms. Only 19 per cent of the
company founders went directly from their university educatfon to
the start of their businesses. The median experience of the
founders prlor'to_founding their organizations was twelve ypears
which was generally gained in three organizations (Utterback and
Reitberger, 1982, s2), Two thirds of the sample had their priop
working experience in a manufacturing enterprise, In  thirty
cases the minufacturing enterprise had more than fifty employees

and in ten cases the enterprise had more than 500 enployees, In
more than 50 per cent of the cases studied, 1t was found that
the new firms were essentially estadblished on  the ldeas and
informat{on gained in prier employnent (Utterback ind Reitberger,
1982, 53). One to five individuals, in addition to the founders
of the enterprise are recruited from the incubating organization.
Larger firms in Sweden play a highly creative role in providing
technology, people and especially early markets for companies in
this sample. These Iarg;r firms are generally playing the role
that venture capitalists and private sources of tquity do in the

United States (Utterbac& and Reitberger, 1982, 7).

Utterback and Reitberger have found that the reasons why
entrepreneurs start companies are clearly related to performance,
The companies that were established on the bage of positive
motivations ("To be my own boss.") performed better than did
those started from negative motivations (*My job came to an
end.”). The founders mentioned one main motivating factor 1in
starting their own firm;  market opportunities which thoﬁ

perceived in their earlier work and which were not valued or
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pursued by their previous emploger (Utterback and Reitberger,

1982, 54).

Thirty-nine of the sixty conpani;; in the sample were
started by wmultiple founders. This founding group generally
formed their friendships and decision to start a new enterprise
while working {ogethcr in their prior employment. Firms are more
Iiki1g to be successful if, at the time of forming the firm, the

founders represent a range of skills and expertise. This finding

was very strongly supported by Utterback and Reitberger’s data,

In conclusion, Utterback and Reitberger claim thct';r;dyc;
technology is a crucial factor in a firm’s  competitive
performance, The fast growing firms in their sample compete on
the quatity and function capabilities of their products, rather
than on price. Having a subsidiary in the United States or Japan
characterizes the most rapidly growing and innovative firms in

the sample.

2.8 LITVAK AND MAULE: A STUDY OF SUCCESSFUL  TECHNICAL
ENTREPRENEUKS IN CANADA

This study provides empirical data abouyt the
characteristics of successful Canadian entrepreneurs, about the
characteristics of their firms, and their perception of the
environment for entrepreneurship in Canada. The study focuses on
39 entrepreneurs involved in the establishment of one or more
technologicalty-based enterprises in the secondary manufacturing

sector. Special emphasis {3 given to comparing Canadian born
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with non—Canadian born entrepreneursy

The characteristics of e entrepreneurs coerrespond roughly

with "those of other studjes. At the time the questionnaire was
completed in 1971 th:’cvcrage age of the respondent was forty-
" seven yea;: of age. However, the majority of the entrepreneurs
forwed their first company from thirty-five to forty yeirl of
age. 59 per cent of the respondents held university degrees, all
in the fields of science and engineering.  The median 1ével of
edycation was the bachelor’s degree.‘ with &5 per cent of the
respondents having a B.Sc. and 35 per cent achieving a M.A. /M. 8¢,
or better. 39 per cent of the resp?ndents had fathers who were
self-emplioyed. 22 per cent of the fathers had a professional
and/or managerial background, 27 per cent were in clerical or
sales positions, 32 per cent were skilled labourers, 11 per cent

were unskilled labourers and 8 per ceq} were farmers (Litvak and

Maule, 1972, 4-9).
]

The working experience of the entrepreneur has been linked

hav

closely to the success of the new firm, The majority of ‘the
founders in this study had two or more full-time'Jobs prior to

. S~ establishing their firm (Litvak and Maule, 1972, 2-5), The

ority of the respondents held\gfsfessiona1 and managerial

positions in  the Job  held prior to founding  the firm,

’.cpproximately - 31. per cent of them held clerical and s2les
kqgglfions, 9 per cent were in skilted labour-posts, and 6 per

cent of them were farwers., Twenty-eight of the thirty-six
Y

rupondents\wyir last job prior to founding "in Canada, six
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in the Unigzd States; -one in Hudgang and one in Sueden«'(Litvtk
and Maule, 1972, 4-15)." Litvak and Mabla fdentified three skills
from the last job that the entrepreneurs found most valuabley
nan;;erial captc!tg:.technicai competence and f;nancitl abiiity.
Litvtk and Maule make the distinction between the reasons
giQen for the founders leaving the'previout employer and the
motivations for starting their own firn; Tﬁeg idyntifg five
reasons for reslgnatioﬁl learned of_a market fpr new ideasy
learned of possible financial backing; new breakthrough or new
idea; someone decided to join in a venture, and personal conflict
in the last job (Litvak and Haule,‘ 1972, 4-32)., B3 per cent of
the respondents indicated that their former companies would not
have allowed them to develop their product idea (Litvak and
Maule, 1972, 2-12), There were three features indicated as being

the most attractive in starting a first venturer challenge; the

freedom to explore new ideas and being one’s own boss (Litvak and
) ‘ )

The naJérity of the firms in the study were established'ﬁg a
group of founders, Only twenty per cent of the founders
recruited emplogeest}rom t#eir previous job. The most frequently
used sources of venture capital were personal savings and equity

phsitions ttyen by small investors. Familylfriends and the banks

f\\“_/,-v//uwre usedwzéﬁf lesser extent (Litvak and Maule, 1972, 4-37).

One of fhe wain features of previous studies of high
technology industry development‘iﬂ/panada is the large role that
foreign born.entrepreneurs have played. Roughly one third of all

RN

Ve
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high technology firms included in Litvak ‘and Maule’s survey were
founded or heavily lnfluence& by foreign born entrepreneurs. The
survey revealed - that 38 per céﬁt of the ‘entrepreneurs ware
foreign born. A1) of the foreign born entrepreneurs came from
either Europe or the United® States. The non-Canadian born
founder was found to be slightly better educated than the
Canadian (Litvak and Maule, 1972, 2-2). 48 per cent of the
Canadian born entrepreneurs had self-employed fathers as comparcd
to 27 per cent for non—Canadian entrepreneurs. They suggest the
reason for this distinction may be that the immigrants from
Europe~. came from : Jower socio-cconomic strata where the
- Hkelihood of a father being self-employed is lower, and came to
Canada to make a better living (Litvak and Maule, 1972, 2-4),
Litvak and Maule claim that having a father who ouns his own
business greatly influences the tiﬁing and motivation an
entrepreneur ha; in eskablishing his firm. They argue that a
founder with: a self—emﬁloged father would have the
entrepreneurial instinct (given the demonstration effect) as his
founding notivation’ga@her than being one’s own boss or acquiring
s
monetary rewards (iﬁtvak and Maule, 1972, 2-4).5’However, they
found there was no significant difference in founding motivations
between Canadian and foreign born ehtrepreneurs. The differences
occurred when analyzing the reasons for leaving the last job, 83
per cent of all respondents felt th;t.theip former employer would
not have allowed them to develop their pro]ects. white 100
per cent of forcign born respondents felt this way. & per cent
of Canadian born ent;epreneurs cited personal conflict as the’

reasen for leaving their previous Job, whereas 17 per cent of the



foreign born claimed the same reason.

_Litytk and Maule also made a comparison of jobs held prior
to the founding of the firm and the skills acquired through them,
Whereas the foreign Fn entrepreneurs held an average of three
jobs prior to founding, the Canadian born had a slightly better
than two average. The most frequently cited skills acquired were
wanagerial, techn;cal competence and financial ability. Canadian
born founders indicated their experience lay in the managerial
and technical competence areas, while the experience of the non-
Canadian born was more heavily on the personnel management side

{Litvak and Maule, 1972, 2-9).

Canadian respondents tended to be less successful than those
born outside of Canada. The term ’successful’ in the context of
this study was seen as the survival of the entrepreneurial
operation during the iaitial years of its operation (Litvak and
Maule, 1972, 1-1).  There was a 24 per cent casuvalty rate for
Canadian enterprises as opposed to 9 per centfor those fouqdod by
foreign born entrepreneurs. Litvak and Mauled cited three rensons
for this variance, the first two being the ﬁ;ture of the product
being sold and an initial ;omnitnen;/}ﬁft specific {dea or
product. The third lréason is relafed specifically to the
initial financial sources of the firm, ‘Bo groups used
personal savings as a major part of thei f;i:ftment capital,
however the foreign born entrepreneurs made much greater use of

institutional sources of capital. The third reason cited for the

high Canadian casuvalty rate was the lack of a relationship with
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the formal institutional sources of'capltal (Litvak and Maule,

1972, 2-12),

3:3 CONCLUSION
£

The literature provides a general consensus as to the
nature of high technology entr;preneurship. The entrepreneur
usvally founds his firm dﬁring his mid-30’s, a time when he
desires a challenge and the chance to be his own boss, Most are
well-educated, usually not exceeding a Master’s level degree, and
are technically oriented. The majority of entrepreneurs have had
working experience prior to the founding of their firm, the usual
number of jobs being two or three. Many new firms are

established by multiple founders. Quite often these founders

have met while boing.omployed by & previous firm. In most cases

the main source of new firm start-up funds has  been personal

BN

savings, Lfttlo contact is made with government agencies and

formal financial institutions.

Technology transfer is instrumental in the spin-off process,

-

as are the incubator organizations from which the'technology is .
acquired. Although  the literature does not  furnish

'corrrsponding designation of the incubator organization, all

agree that it provides the skills, impetus and technology uiéh
which to fouﬁd & firm.  The transfer of technology from the
incubator organization can take direct, partial or vague forms.
Direct and partial technology transfers are evident in the
results of several stuéies, where many of the firms are in direct

and indirect competition with their parent organjzations, In

{\
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most cases entrepreneurs acknowledge that their skills and start-

up technology have come from previous employers. The ﬁkilll most

often icquired are those in management and technical areas,
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CHATTER EQUR;QTTAMA’S HIGH TECHNOLOGY ENTREPRENEURS AND NEW FIRMS

4,1+ INTROMLCT 10N

—

" .The objective of this chapter is to analyze, on the basis of
the questionnaire, the nature of high>technologg entrepreneurship
and new firm formation in Ottaua-Car;ctoﬁ, and to provide
comparisons with other relevant studies where applicable, This
chapter is divided into three sections: the antecedent influences
upon the ontreprcneu: (founder charncteristics); the incubator

erganization and the new high technology firm,

3.2 THE ANTECEDENT INFLUENCES UPON THE NEW ENTREPRENELR

——emes CeamxenEngd e —-—s el AT

4

The average &ge of Ottawa’s high technology entrepreneur at
the time he founded the firm was 3% years. Thirty-eight
entrepreneurs were between the ages of twenty to thirty~four and
forty four entrepreneurs were betueen the ages of thirty-five
and sixty-four (Table 4.1). Most were new entrepreneurs, 82 per
cent . of the sample had not founded a firm previous to the one
being examined (Tabie 4.2). 79 per cent of the twenty to thirty-
four year age gEoup were founding their first firm, while 83 pef

cent qf the thirty-five to sixty-four age group were founding

Cthedir first firm, - This finding is Eomparable to the findings of

similar studies conducted in the United States (Roberts,‘ Roberts
and  Wainer), Unfted Kingdom (Cross), Sweden (Utterback and

Reitberger) and Canada {(Litvak and Maule).

\

38 per cent of the respondents’ fathers were self-employed

(Table 4.3A). The father’s ocgypat!ons were fairly evenly spread
l .

43
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TABLE 4.1
(OTIAHR HIGH TECHNOLOGY FIRMS, 1965-821 THE FOUNDER'S AGE AT THE
- TIME OF ESTABL ISHMENT
AGE OF FOUNDER MUMBER OF RESPONDENTS PERCENTAGE
20 - 24 2 ‘ : 2.4%
25 - 29 1t 13, 4%,
30 - 34 25 3.5
35 - 39 21 25.6%
40 - 44 15 18,37,
45 - 49 ! 4.9%
50 - 54 2 2,43,
55 - 59 1 1.2
60 - &4 1 12
TOTAL 82 ) 100. o7,

THE MEAN = 35.84 YEARS

Source: author’s questionnaire, 1982,
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TABLE 4.2
STIGHA HIGY TECHLOOY FIRMS, 1965-82: EIRST FIRM ESTABLISHED By
THE FOUNDER
BESPONSE NUMBER OF RESPONDENTS ' PERCENTAGE
Yes &7 et.7r
No 15 18.3
TOTAL 82 104, 0) -

Source: author’s questionnaire, 1982,
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" NO

N TABLE 4.3A
OTTAWA H1GH TECHNULOGY FIRMS, 1965-1982; FOUNLER’S FATHER
OWN BUSINESS
RESPONSE NUMBER OF RESPONSES PERCENTAGE
@ \ 31 . 37.8%
31 62,25,
TOTAL 82 100,07,

Source:r auth

OTTAWA HIGH

or’s questionnaire, 1982,

WITH

——m e s

Blue Collar
Unskilled

Blue Collar
Skilled

White Collar
Professional
Cther

TOTAL

Sourcer auth

TABLE 4,3B
TECHNOLOGY FIRMS, 1765-821 OCCUPATION OF FOUNDER’S
FATHER
NUBER OF RESPONSES PERCENTAGE
3 .7
13 15,97
13 15,97
19 23.27.
15 18,3
19 £3:.2%
82 100.07.

1

or’s questionn;ire, 1982,
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over the various occupations with only the farmer category boinp
poorly represented (Table 4.3B). This result {s comparable to

that of Crosf, v &nd Litvak and Maule however it falls short of the

fifty per ce level for studies by Roberts, and Roberts and

Wainer. ‘

57 per cent of the entrepreneurs surveyed were born in
Canada. Of the 33 per cent- of foreign born entrepreneurs -oge
than half were born in Great Britain, and a few in the United
States (Table 4.4), The entrepreneurs lived in Ottawa an
average of 11 years S;foro establishing their firms. The time in
Ottawa prior to establishing a firm ran§ed from as little as

eight months to as long as fifty-nine years (Table 4.5),

An important  characteristic of  the technological
entrepreneur  is  that he §s well-educated. A1l of the
hntpoprcncurs who  responded were high school . graduates.
Approximately seventy-one per cent of the entrepreneurs received
their high school training in Canada, three of the foreign born
entoepreneurs being included 1n this figure. The American and
British born tntreprenours went to high school in the countrg of
origin (Table 4.4). These figures roughly correspond to those of
Litvak and Haulo. 93 per cent of the entrepreneurs held post—
secondary diplomas or university degrees, b5 per cent of the
rospon&ents held one degree, while 21.95 per cent ¥ held two

degrees or diplomas (Table 4.7). Seven of the entrepreneurs held

. hv o mpm

a Master’s level degree, with only one holding a Ph.D. The area -

l'l_‘ B I’
of engineering was by far the Jlargest education growp

represented, accounting for %0 per cent of the founders surveyed

Ll



TABLE 4.4

QITAWA HIGH TECHNOLOGY FIRMS, 1945-82) FOUNDER’S LOCATIUN o

BIRTH
NUMBER OF '

COUNTRY . RESPONDENTS . - EERCENTAGE
Canada ) 55 . 67,12 ,
Total Other 27 32.9%
OTHER

United States 4 4.97%
CGreat Britain S 1% 18.3%
Kenya 1 k 1.2%
Ttaly 1 ' 1.2
Romania 1 1.2%
Mexico 1 ' 1.2,
Hungary 1 1.27
Germany 1 1.2%
Australia 1 ’ 1.2%

New Zealand 1 , . L

Sourcer author’s questionnaire, 1982,

14



NUMBER OF YEARS NUMBER OF RESPUNDENTS PERCENTAGE
CANADIAN  FOREIGN  TOTAL
o -4 .10 11 21 25. 87,
5-9 11 7 18 22. 07,
10 - 14 17 6 23 28. 07,
15 ~ 19 ’ 6 2 8 9.67
20 - 24 2 ) 2 2.4
25 - 29 2 1 3 3.7
A
35 - %9 2 ® 2 2,42

TOTAL 35 27 82 100,07

THE MEAN = 11.3 YEARS

Sourcer avthor’s questionnaire, 1982.

- —
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TABLE 4.6

OTTANA H1GH TECHNOLOGY FIRMS, 1965821 WHERE THE FOUNIER RECEJVED

COUNTRY MUMBER OF RESPONDENTS PERCENTAGE

" Canada S8 0.7
Total Other :? 24 29.3%
OYHER
Unfted States 4 4.9%

R i~
Great Britain . 15 18.3%
Italy o ] 1.2,
Mexico 1 Q‘r_ 1.27.
Hungary 1 1.27.
Australia . 4 1 1.22,
New Zealand - 1 1.2
Total Respondents 82 ' -

Source1r author’s questionnaire, 1992.
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TABLE 4,7

OTTAMA HIGH TECHNOLOGY FIRMS 1965-821 THE

———

AND/OR DIPLOMAS RECEIVED BY YHE FOLNDER

Ve
‘ R
¥ OF DEGREES/AREAS & OF ENTREPRENEURS
e é
1 53
;2 ‘ 18
3 4
4 !
TOTAL g2

Source: author’s questionnaire, 1982.

.FP‘

OF DEGREES

64,47,

22.0%
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the ‘other’ and techﬁl 1 gro:gﬁfszloved_behind at 23 per cent

respectively,” éﬁ:ffounders in the ‘other’

group had r‘Eeived- no univtsfit degree or post-secondary
. L

‘\\,’1 diploma. The arts and b siness areas were poorly represented,

AN

comprising 27 per cent of the total survey. The nost Common
‘other ’ categories were in lhe saths and sciences (Tab1e 4.8),
Unlike the studies of Rober:>. Roberts and Wainer, and Litvak and
Maule, (whosa entrepreneurs by study design a1 came from o
technical background) this study har entrepreneurs from other

//- backgrounds, Including the arts and management areas,

- \_//r
\\‘ T~>The number

of jobs held previously by the entrepreneur
sometines indicates the amount of practical) experience he has
'received; and the tools he has at his disposal at the time of the
establishment of his firm, /Ih!‘pverage number of jobs held by

the technical entrepreneurs{surr%ged was 4.  Fifty per cent of

the entrepreneurs hgld from t%ret to four jobs (Table 3.9). For

ntlfirns, This definition corresponds:
A\

the purposes of this stud a(Joﬁ\comprises the positions held by
the entrepreneur in diffﬁr:>

utth that used by Cross and Litvak aﬁF Hagle in their studies,
This is slightly hiéher than the appré;imately two job ‘average in
the survey by Litvak and Maule, but corresponds generally to that
of Cross’s stgfg of Scottish manufacturing-industrg.

”

Prior to the establishment of their first firm 65 per cent
of the entrepreneurs held Jobs outside of Ottawa (Table 4,10).
90 per cent of the entrepreneurs held their last job in Ottawa

provious to establishing their comp.j£>(rab1e.4.1|). Two thirds

of the founders had experience in the high technology sector as

2
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] TABLE 4.8
OTTAWA HIGH TECHNOLOGY FIRMS 1763-621 THE AREA IN WHICH 71HE
EQUNDER BECE[VED HIS UNIVERSITY OR COLLEGE TRAINING
»
AREA OF DEGREE NUNBER OF RELATIVE
OR DIPLUMA RESPUNSES PERCENTAGE PERCENTAGE
ENGINEERING g a 0. 07, 40,27,
BA 7 8.5, 6,97
COMMERCE 12 18. 6%, ' 11.e7
MBA s 6,17, 4,97,
/ OTHER 19 . 23.2% 18, 6%
( | TOTAL RESPONSES 102 100, 07,

v TOTAL RESPONDENTS & 82

Sourcer author’s questionnaire, 1982,



. 54
TABLE 4.9

OTTAWA HIGH TECHNOLOGY FIRMS, 1945-8B21 THE NUMEER OF FULL-TIME

JOBS HELD BY THE FOUNDER PRIOR 0 THE ESTABLISHMENT OF HIS FIRM

NUMBER OF JOBS NUMEER OF RESPONDENTS PERCENTAGE
B 1 1.2%
1 -2 22 24,87,
3-4 41 50. 07
9 -4 14 17.1%
7-8 3 '3.77.
g - 1@ o ‘ .07,
11 - 12 1 1,2%

TOTAL 82 100. 0%

Source:r author’s questionnaire, 1982,
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TABLE 4.10

10 TECINOLOGY FIRMS, 1965-82) THE FOLNDER WORKED OUTSIDE
LN BNY OF HIS JOBS PRIOR TO THE ESTABLISHMENT OF
HIS E1RN

RESPONSE MUMBER OF RESPONDENTS PERCENTAGE
Yes 70 85. 4%
No 12 ‘ 14.6%
TOTAL 82 100,07,

Sourcer author’s questionnaire, 1982,
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TABLE 4.11

QTTAWA HIGH TECHIICGY FIRMS, 19(5-821

EOLNDER'S LAST JOB BRIOR TO THE-ESTABLISHHENT OF HIS FIRM

b

JHE LUCATIQN oF IHE

o e A e

L‘

JOCATION NOMBER OF RESPONDENTS PERCENTAGE
\— -

Ottawva 74 90.27,
Rest of l

Canada 4 4,97
United States | 3 . 3.7%
Uthﬂ‘ - l ! ) _I_LZZ_-
TOTAL 82 100, 0%,

Sourcet author’s questionnaire, 1982,

Ty
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the last job before embarking on the road to entrepreneurship
(Table 4,12), Very few became entrepreneurs on leaving the
federal government. ';;nrlg 10 per-::H‘-of the 82 entrepreneurs
became founders after a Job with the federal government. This §s
lower than the 34 per cent of the combined founders and co~

" founders who had worked previously for the federal government.,

Whereas most of the entrepreneurs had science or technical
degrees, many had also obtained business/management knowledge
during the later course of their working career, At can be seen
in tables 4.13 and 4.14 the last Job with previous employers for
a high proportion of entrepreneurs {s ip mnagenent or
sales{;;;keting. Financial and technical skills follou close
behinJ:‘ If one were to look at the educational bacﬂground of the
entrepreneur one would see many entreprgn;urs with technical
experience, but few with the technical and management experience
needed to develop a successful‘firn (Table 4.1%), Table £.13
presents a uniting of questions &, 14 and 15 from our study’s
questionnaire (see Appendix A), | Thes® questions comprise the
entrepreneur’s forng) education, the knowledge gained by the

entrepreneur ng his working career, as well as the experience

received during Ahe entrepreneur’s last employment. The table i3
divided into rgilsections: the entrepreneur’s formal education;
the entiepreneur’s knouledge-and.experience gained during his
working yearsi and a uniting of the forma) and working knowledge

of the entrepreneur. Technical and management skills  and

management skills alone are those most often acquired during the



i

o -t
Tﬁﬁ\4. 12

OTTAHA HIGH TECHNOLOGY FIRMS, 1965-B2; THE TYPE OF INDUSTRY IN
BHICH THE FOUNDER WAS LAST EMPLOYED PRIOR TO THE ESTABLISHMENT OF
- RH

HIS F1

YYPE OF INDUSTRY NUMBER OF RESPONDENTS PERCENTAGE
" High Technology 53 64, 67,
Federal Government 8 9.87%
Consulting 3 3.7%
Manufacturing

(other than high tech) 4 4.97

’ -

Other . 14 i . 1.2%
TOTAL 82 100.07.

Source: author’s questionpaire, 1982.
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TABLE 4.13

OTTAWA HIGH TECHNOLOGY FIRMS, 1965821 THE SKILLS FROM THE
EQUNDER’S |LAST JOB FOUND MOST VALUABLE IN MANAGING HIS FIRST

BUSINESS
N
NUMBER OF RELATIVE
SKILL RESPUNSES PERCENTAGE PERCENTAQE
Programming. 8 9.8% S.5%
-lninn
o
Sales/Marketing 2 26,87, 15. 1%
Management 39 47,47, ' 26,70
Production S LY 4.1 3. 4%
Y
Financial 16 19.57 11,07
Technical 26 3.7 17.8%
Other " 30 34,487 20,4
TOTAL RESPONSES 145 i 100, 07.
TOTAL RESPONDENTS 82
L

Source: aythor’s aucstionnaire, 1982,
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TABLE 4. 14

e

OTTAWA  HIGH TECHNOLOGY FIRMS, 1965-82 THE AREAS I WHI

e ey Ea

FOUNDER'S PREVIOUS EMPLOYERS PROVIDED THE MOST XPERIENCE

——i e St matS

.
-

-
' NUMBER OF RELATIVE
SKILL RESPONSES PERCENTAGE PERCENTAGE
Programming 22 26,87 11.7%
S;latlﬂtrkttldb 37 45.17. 71?.71
Management LX) 6447, 25.27.
Production 18 | 22,97, 9.6
Financia) 3 28.0% 12,27
Technical * 25 30.57, 13.37
Other 10 12,27, 9:.3%
TOTAL RESPONSES 188 - 100,07,
TOTAL RESPONDENTS 82
Sourcer author’s ques‘tionnairé. 1982,
i%.
-
" -\
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TABLE 4.15

QITAHA HIGH YECHNOLOGY FIRMS, 1945-82; YHE COMPLEMENTARITY OF THE

——— — e B —— ———

'S WORK AND EDUCATIONAL BACKGRUUND

e e ————

EDUCATIONAL NUMBER OF \
BACKGROUND RESPONDENTS PERCENTAGE
-
Technicatl and
Management . 8 6.9%
Technical 77 66,87,
Mansgement . 14 12.17,
No education indicated 5 - 4.3
Other 12 10.47,
TOTAL 116 100, ¢e7.
L
w
WORK NUMEER OF
BACKGROUND RESPONDENTS PERCENTAGE
‘Technical and -
Management 44 : 37.97,
Technical A ' 21 18,12
Management 45 ) 38.87
No education indicated 1 0.97%
Other . 3 4.3
TOTAL 114 100,07,
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TABLE 4.13 CONTINUED

WORK AND EDUCATION NUMBER OF
BACKGRUUND COMBINED - RESPONDENTS
Technical and
“SJanagement 78
\-“‘\
Technical 17
JManagement 15
No education Indicated 1
Other ]
TOTAL 114
‘-//

Sourcet author’t.questionncire, 1982.

PERCENTACE
67.20.
14.7%
12.9%

0.9
4.3%
100. 07,

s
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working ¢x§erieqce seguent of an entrepreneur’s ljfe. The vajue
of the working experience cch be seen by comparing the combined
work and education” background with that of the educational
background. Clearly the wmanagement experience gained A the
entrepreneur during those working years stands out (for further

background see Appendix C).

The motivations for starting a new firm can be separated
.o
into two stages; the situation that induced the entrepreneur to
leave  his former employer and the r;a:on for choosﬁnﬁ
entrepreneurship li‘-opposod to working for another employer,
Ottawa’s entrepreneurs had four main reasons for leaving: learned
of & market for new ideasy personal conflict in the last Jjob; new
ubro;kthrough or new idea; and someone decided to join in venture

(Table 4.16). Fifty per cent ;f the entrepreneurs gave additional
r;nlons for leaving their previous employer, such as the previous \\\~
swpioyer closed his business, dissatisfaction with the previous
employer, and the entrepreneur foresaw an Spportunity for a
successful business. These findings i‘i similar to those of

Cross, Litvak and Maule, and Utterback and Reitberger.

The founders had tprte main motivating factors to establish
their own firmst being own boss - independence; freedom to
explore new ideasy and a desire for increased Job satisfa;tion
(Table 4.17), Monetary reward inadequacy was a smaller facter in
their estimabion of nétivttion. These results are very similar
to those obtained by Litvak and Maule, and Cross. Roberts’ and
Hainer::;1:01ultl remain quite different, probably because of B

their entreépreneurs’ working and educational background.



NUMBER OF RELATIVE

REASONG RESPONSES PERCENTAGE  PERCENTACE
1. Learned of market

for new ideas 2 24.87, 17.7%
2. Learned of possible .

financial backing & - 7.3 4.87
3. Offered position .

in new enterprise 8 9.8% 6.5%
4. Personal confljct 11 13.47, 8.97.
9. New breakthrough —_

or new idea 16 ™~ 19.57% 12.97,

. P
~— N . \\‘/_\- »

&. Someone decided to - :

Join in venture 16 19.5% 12,97
7. Project completed, .

delayed or dropped 4 4.97, 3.2%
8. Other ) Y § 50.0r . 33.1%
TOTAL RESPONSES 124 ] . 100.07,
TOTAL RESPONDENTS 82

Sources author’s questionnaire, 1982.
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M~ TABLE &.17 - o

QTTAWA HIGH . cmot_ggv Lans 1965-82:  REASONS CONSIDERED

e e B

SIGNIFICANT BY'THE FOUNDER IN HIS BECISION TO FUUND HIS OWN FIRM
7 . -

T~ NUMBER OF RELAT IVE

- REASONS RESPONSES PERCENTAGE PERCENTAGE

————a —— s mE = -——— e —————

1. Being own boss.
- 1ndependence\\\\ 54 68.37 28.47,

U
2. Monetary reward
inadequacy 21 25,67 10.47,

3. Freedom to explore

new areas 52 $3.47, 26,37, k
f"‘"‘-—--"’ l
4. Desire for increased ‘
Job satisfaction 5& ) 8. 37, 28.47,
‘ 1]
5. Other . 12 1447 612
E
TOTAL RESPONSES ; 197 - 100. 90
. ' A
. TOTAL RESPONDENTS // 82 /
Cie . °

-

Sources author’s questionnaire, 1982,
| 4
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4.3 THE INCUBATOR ORGANIZATION

What is an incubator organization? Quite simplg it should be
the firm that has ﬁlaged"the greatest role in establishing a new
firm or sﬁiﬁ—off. As seen from the 1literature review the

“imcubator organization has three primary functions: to provide
th; entfeprenehr with the necessary skills to found |pd mEnkge &
successful firm; to furnish the new fira ultﬁ & suitable
technologyy and to provide the impetus to the worker to found a
firm. American experﬁence suggests that the spin-offs from an
incubator organization may become  capable incubator

. organizations - in pheir own r\?ht {(Cooper, 1971). Figure 4,1}
reveals, the success of several of our study’s spin-off firms ‘as
incubator organizations. fn effect, this figure shqws the now
growing hierarchy of third and fourth generation spin-offs and
““incubator organizations in the Ottawa area. Information
contained 1in this figure was derived from question nine on the
questionnaire (see AppgndixJA).

The concept of‘uhat_konstitutes-an incubator organizatfon is
not cléar. The incubator organization can be the educational
institution the entrepreneur iﬁtended (Roberts, Roberts and
Wainer}, a subjecéive assessment by the entrepreneur as .to the
)organization he feels contributed the most to the founding of his
fibd; and 1astly.> the organization worked for just ;rlor to
establishing the néw firm (Cooper). .For the initial purposes of
dur studu' the incubater organization was identified, as by
Cooper, to be the last firm worked for previous to founding the

high teéhnology firm. Me comment below on how satisfactory this

-
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FIOURE 4.1

‘ OTTAWA HIGH TECHNOLOGY FIRMS, 1965-821 A ﬂtﬁ&% OF THIRD
AND FOURTH GENERATION SPI EIRMS

A/ TELESAT CANADA

CANADIAN ASTRONAUTICS——_-) HICOM DESIGN

B/ DIGITAL EQUIPMENT OF CANADA

v

LEIGH INSTRUMENTS—— C.0. JOHNSON & ASSOCIATES -
LUMONICS INCORPORATED

P

£
2
3

— —» DOMUS SOFTWARE

C/ COMPUTING DEVICES COMPANY

PRIOR DATA SCIENCES —> SOFTWARE KINETICS
< . -

-
D/ MICROSYSTEMS INTERNATIONAL LIMITED
CANTEC ———— 5 DY-4 SYSTEMS

. Sourcet author’s questionnaire, 1982.



68 .
approach {s to idontify}hr the incudbator erganization,

What constitutes g succesgful incubator organization? The
medsure of success is usua}iy the size or organizational capacity
of the firm. Both Cooper and Johnson and Cathcart using the

‘nunbcr of spin-offs per.cnplogee &8s their success measure, found
that }ntlli} incubator orglnizntions(:;fuer than S0 employees)
had- & greater propensity for spin—o}fs than did larger firms,
In this study of Ottawa—Carleton, &5 per cent of the incubator
‘6rg|nizltioﬁi were involved in the high technology domain (Table
4.18). Due to the omission of & question on the size of the Jast
firm worked for, & spip-off.rdte could not be calculated for the
firms fncluded in the studﬁ. and hence the relative propensities
of smal)l or lnrg;r f&gns F;nnot be determined. It is notable
that there were no spin-o‘f: from the universities, untike the
txlelQ o* Sweden, nor fro;#hne of Dttawa’s largest science and
technical organizations, the National Research (:ouncil.I However,
by comparison Cooper |I§o noted the failure as incubators of‘the

non=profit research organizations in Palo Alto.

An assessment of the answer given by the entrgpreneurs as to
which company provided the most formative experience in leading
to the formation of their firm, combined with the information
given on the last firm worked for prior to the establishment of
the firm, provides ‘some 1n61cation s to the success of the
incubator orgenization in providing an ;;Retus to the employee to
found his own firm. In™\43 per cent ;f the cases the 1last

exployer was {gentificd as the one giving the greatest inpetus;to



TABLE 4.18 ° '

’

. 'Y '
< OTTAWA HIGH TECHNOLOGY FIRMS, 1945-823 INCUBATOR 1ZATIONS

e e e S -

IDENTIFIED BY FOUNDERS AND CO~F

-— ——— . g e e

NAME OF ORGANIZATON NUNBER OF RESPONDENTS

————— e

(/,_BcunarACanadn | 2
- +
=\‘_%_/) Computing Devices of Canada 10

Leigh Instruments

Systems Approtéh
NORTHERN TELECOM OWNED COMPANIES

Swrala Do aalas

Northern Telecom

‘ f
Bell Northern Research 4
3
Hicrosystems ‘International Ltd, , 10
—_

o THE EEDERAL \GOVERNMENT 17 .
Federal Government (unspecified department) 1
Department of Public Works 2
Canaditﬂortgage and Housing Corporation 1
Statistics Canada ' 1

- 3
Department of Energy, Mines & Resources 2 *
Department of National Defence 1
Transport Canada i

L] : .
Agriculture Canada : ' 1
Departwent of Communications 1
Canadian Radio~Television Commission 2
(Crown Corporation) “ :
Telesat Canada - 2
(Crown Corporation) g -
-

Royal Canadian Mounted Police 2
(Government Agency)
Total Number of Respondents 53

Source: author’s questionnaire, 1982,

Y
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entrepreneurship, However roughly S5 per cent of the sample.

indicated that it was the last employer and the last employer
combined with other emplogers who had given the encouragement to
firm formation (Table 4.19). 1In 7 per cent of the cases the

.

entrepreneur {ndicated that nobc of his previous employers had

" given him the stimulus to found Y cbnpang. Clearly this
\\ -

evidence raises questions about the supﬁ;sition by other authors

that the incublton_orgnnization is the last firm worked for.

In some cases, spin-off firms compete directly with their

[

parent organization, from which they have obtained their

'tcchnélogicnl ideas. Theé incubator organization is\pften the

source of the technology used in the initial products of the  new

" high technology firm.  Sometimes the incubator erganization has

developed the technology but has chosen not to attempt to
commercialize 1it, so the new firm is not competing with the
incybator organization, In this study, 2t per cent of the firms

surveyed had their initial product lines directly competitive

# with their parent organization, 10 per cent of the respondents

suggested their firms were indirectly rather than directly
competitive with their previous employer {(Table 4.20A). The
results did not vary significantly as the firms developed

subsequent product lines (Table 4.20B).

4.4 NEW FIRM CHARACTERISTICS \

r

Silicon Valleh Nortﬁ spawned many new firms in the last five

o six years. Roughly 50 per cent of the firms surveyed were

founded in the periocd from 1978 to 1982 iﬁclusivelu (Table 4,21).

. s

+
- -
- / .
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TABLE 4,19

THE EMPLOYER(S) JDENTIFIED

BY FOUNIERS AND CO-FOUNDERS AS PROVI
FIRM ESTABL ISHMENT

oroaNIZATIONR

Last emptoyer

Last employer and
other employers

Other employers
No employer
No response

TOTAL

DING

——— . 2 e

15

e

THE IMPETUS FOR NEW

PERCENTAGE

42.5%

13.3%
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T TABLE 4.204

OTTeHA HIH TECHNOLOGY FIRMS; THE DEGREE 10 WHIEH A FIRN’S
INITIAL PRODUCT LINE IS COMPETITIVE WITH ITS PARENT FIRN

| RESPONSE NUMBER OF RESPONDENTS PERCENTAGE
Not competitive . 57 49.5%
Indirectly
competitive 8 9.87 .
Directiy : s
competitive ; 17 ' 29,77,
‘ TOTAL 82 100.07, '

Sourcer author’s questionnaire,\l982.
. A

TABLE 4,20B

—————— m e - —— -

FI1RH

RESPONSE MUMBER OF RESPONDENTS - PERCENTAGE

Not competitive S8 . 70.72

Indirectly '

‘competitive g 9.87,

Directly

competitive : 1¢ 19, 5%
( TOTAL a2 100,97,

Sourcer author’s questionnaire, 1982.
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TAELE 4.21

OTIAHA HIGH TECHNOLOGY FIRMS 1963-82)

YEAR ESTo8L ISHED NUMBER OF FIRMS

1968 : 1
1967 : °
1968 1
1969 : 4
1970 1
1971 2
1972 4
1973 2
1974 I3
1975 8
JANT 7% 6
1977 7
1978 15
1979 8
. 1980 7
1981 7
1982 3
TOTAL v 82

THE MEAN = 1976.5

" Sourcer author’s questionnaire, [[982

\

——— e e e e
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The average age of the firms at the time the survey took place

was approximately 7 gears.

The high technology ,industry in Ottawa is characterized by
the number of small firms it embraces. - Two thirds of the firms
surveyed had a total £nployn¢nt level of twenty—five employees or
fewer, with only seven firms having 100 employees or more (Tables
4,220 and 4.22B). The high technology community in Ottaéa tends
to be locally focussed in the sense that 89 per cent of the

) : firms had no employees outside the Ottawa area. Of ?he fifteen
firms that had employees elsevhere in Canada, only thgke“of them
had employment levels of twenty-six to one hundred uorké:; (Table
4.22C). Only seven of these fifteen firms had employment outside

- of Canada.

The number of founders per new firm corresponds roughly to
that of Utterback and Reitberger’s study results. / Approximately
one third (38 per cent) of the firms started in the‘oftaua area
were started by sole founders, and 34 per cent had two foupders
(Table 4.23), The mean number of founders per new firm u;s 2.
In addition very few ;f the cnfrepreneur: recruited People from
their previoJ: enployment institution (Table 4.24).,  The avorage

. ‘\. ~humber of recruits was 1.  Only one of the founders convinced 3
significant number of employees to Join him in a new venture, nné
‘ © in  this the employee response rate was very high as .nost taced

unemployment ac the alternative. ' )
A} * ) /- .

. Few Ottawa high tecﬂnology firns‘compete with firms in

‘Japan, Europe, and ‘other’ countries.. The primary sources of
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TABLE 4,228
QUTAMA HIGH [ECHNOLOUY FIRMS 1965-62) THE FIRM'S TOTAL EMPLOYMENT
LEVEL IN 1982
SIZE OF EIRM MMBER OF EIRMS  PERcENTAGE
1-5 23 i 28.0%,
* 6 - 10 9 11,02
1 - 25  \zs 0 v
T2 - s0 3 15, 97,
51 - 100 7 8.5
101 - 200 4 PR
201 - 400 2 : 2.4,
401 ~ 700 1 1.21
TOTAL 82 100. 07,
i~ Source: author’s questionnaire, 1982.
\
| TABLE 4.22B
QITAWA HIGH TECHNOLOGY FIRMS,  1965-82: THE FIRM’S OTTAMWA
EMPLOYMENT LEVEL IN 1982
SILE OF FIRY MUMBER OF EIRMS . PERCENTAGE
1-5 24 29,90,
6-10 . 10 ' 12,27,
i1 - 25 24 ' 29.37,
2 - 50 e 12,23
51~ 100 ; | 9.87
101 - 200 | s a9
201 - 400\ Y . L2
401 - 900 B | 120

TOTAL 82 1e0.07

Source: author’s questionnaire, 1982, 1
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SIZE OF FIRM MMBER OF FIRMS
e-5 75
6 - 10 4
11 - 23 ® i
26 - 30 1
51 - 109 2
101 - 200 o
201 - 400 @
401;900 ®
TOTAL. 82

Sourcer author’s questionnaire, 1982,

W

(



TABLE 4.23

>

INVOLVED [N THE ESTABLISHMENT OF THE FIRM

NUMBER OF _ NUMMBER OF
FOUNDERS " BESPONDENT PERCENTAGE
r T . anem )
2 v 34.1%
3 - 14 17,17,
4 7 8.5
s 0 N
. . 3 2 2,41
TOTAL ' 62 ,109.07.'

Mein number of founders = 2,06

Sourcet author’s questionnaire, 1982,

(&)
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.~ TABLE 4.24
OTTAMA HIGH TECHNOLOGY FIRMS, 19 NUMEER OF
FQUNDER RECRUITED 70 AVE KIS OYER AND

¢ 56

1 6

2 8

3 é

4 2

S . 3

Q
% -

-9 ]
19 - 19 ®

-
2 - 29 N
TOTAL : 82

THE MEAN = 1,03 RECRUITS
% ;

Sourcer author’s (iuutionnure, 1962,
» .

\ \

gy

3.7’.
6.9
0.0y

122
100, o7,
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Fonpftition appear to be from firms in the ﬁnitod States, foreign_
subsidiaries baged in Canada, and Canadian domestic flrn‘ (Tabte-
4.251J!Houever, the firms vary significantly in the number of key
conpetitor; they face. Three lndicatéd tpcg effectively have a
nonopq!y. with no key competitors. Nearly half face only from
one to five key competitors..  The Ieditn number of  key.
competitors was 1in the three to five firm range (Table 4.28),
The average number of key competitors was 7.
The wmajority of the firms surveyed uere.initiallg financed
by the aeﬁsontl savings of the founder, a result comparable ¢to
\\\!hut of the studies of Uttefbnck and Roitbergc;. Cross and,
Litvak and Maule. The extent of govermment financial assistance -
for start-up is of interest. Very few of the founders had dtreét
assistance from the federal or provincial governments, in fact
most government involvement was in'the form of contracts (Tables
4.27, 4.28A and 4.28B). No firm )isted venture capital firms as
& source of start-up investment funds a;d enly . five had any
bank support. .
New firme are often perceived to take several years to

achieve profitability, . Not so in the case of these Ottawa

entrepren®lrs«—___ More _ than fifty per cent of the firms studied

Claimed they lchicfed profitability within the first year of
existence; onlﬁ nine firms ihdicated it‘took them three or more
(Table 4.29). 68 per cent of the firms reported their net
earnin &s positive for i982, which was a dismal busjness year

st Canadian industries .(Table -4.30). Approximate[g 50 per‘

of the high technology companies stated that their
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QITAHA HIGH TECHNOLOGY FIRMS 1965-82; THE FIRN'S

-t

COMPETITION S IDENTIFIED BY THE

¢ -

A TOTAL -OF 123 RESPONSES FROM 82 FIRMS

Source: author’s questionnaire, 1982,

~

-

8o

TABLE 4,25

NUMBER OF
(IPORTS FRON  RESPONDENTS
United ?tntos 39
Japan 9
Europe 2
Other 3 "
N

) NUMBER OF
DOMESTIC ERUM RESPONDENTS
Foreign-owned firms 2i
Canadian-owned firms 49 -

\

v

EIRN_S KEY SOURCES OF
FOUNDER
<
RELATIVE
PERCENTAGE PERCENTAGE
47,47, 3.7
11,07, 7.3%
2.4% 1.6%
7 - 2,42,
RELATJVE
PERCENTAGE PERCENTAGE
25,62 17,17
59. 8. 39,82

UV, YO
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" TABLE 4.26

3

COMPETITURS AS IDENTIFIED BY THE

-

NUMBEK OF FIRMS MMBER OF RESPONDENTS ~ PERCENT,
- : ) \_.'J: T ’
° 3 3.7%
1-2 io : . 12.27,
3-89 31 37.87,
~
6-9 14 17. 1%,

THE MEAN = 4.4 FIRMS

Sourcer the author’s questionnairc: 1982,

Ve

AHA H1GH TECHNOLOGY FIRMS, 1943-827 THE ﬂ&ﬁ&ﬁ!ﬁ.ﬂ 0F KEY
EOUNTER
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_ " TABLE 4.27
OTTAWA HIGH TECHNOLOUY FIRMS, 1965-82) THE SOURCE OF START-UP
‘ . » INVES FUNDS
METHOD OF NUMBER OF RELATIVE
EINANCE RESPONSES PERCENYAGE . PERCENTAGE
Personal savings . 66 82.97 S5, 3%
Other private : . -
sources 21 25,487 17.1%
Federa) Government
ograms or :
assistance 8 : 9.8% 6.5
Provincial Government
programs or '
assistance [ 7.3% . 4,97
Assistance from ;
previous employer 3 & 17 4,17
Other 15 18.37, 12.21
TOTAL RESPONSES 123 : 100,07,
TOTAL RESPONDENTS 82

Sourcer author’s questionnaire, 1982/
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TABLE 4.28Q°

QTIAWA HICH JECHNOLOGY FIRMS, 1965-82; THE ROLE OF YHE FEDERAL
@Mlﬂﬁﬁmﬁgﬁﬁﬂm

RESPONSE NUMBER OF BEM'N_I_S.\V PERCENTAGE
‘No role ‘ &3 | v _ 76.80.
Plug;d arole 12 23. 2.
ot ¢ 82 : - 100, 07,

Source: author’s quettionnaire, 1982.

2

TABLE 4.28B
OTTAWA HIGH TECHNOLOGY FIRMS 1945-82: THE ROLE OF THE PROVINCIAL
. OOVERNMENT IN THE ESTABLISHMENT OF YHE FIRM
!‘\~ -
RESPONSE NUMBER OF RESPONDENTS PERCENTAGE
No role . 75 91.57
Played a role 7 . 8. %%

YOTAL ) 82 100.07,

Sourcer author’s questionnaire, 1982,



TABLE 4,29
OTTAWA HIGH TECHNOLOGY FIRMS, 1965-821 THE NUMBER OF IEF{§ I0

ﬁCHlEVE PROFITABILITY SINCE IE FCLNIJH@ U—' TI-E COMPANY

/ ’
MAGER OF YEATS - MMBER OF ESPOMENTS Pssc.guze@/
~ ".
e-1.¢ — ; 59 = bl.07,
/“' .
-

lnl - 200 16 19-5,. )"
2.1 - 3.0 7 8.5%
3.1 - 9.0 | 9 10,97
TOTAL ) 82 100.07.

THE MEAN = 1.5 YEARS s

Source: author’s questior?naire, 1982,
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TABLE 4.8
OUTAWA HIGH TECHMOLOGY EIRMS 1965-82) THE FI 1782 NeET
EARNINGS

'S

BESPONSE MMBER OF RESPONDENTS PERCENTAGE

Positive ) 72 87.ex%
Zero or Negative Y ) 12, 2% .
' ~X
TOTAL 82 100.9%
Sources author’s questionnaire, 1982, (

—

*



profit performance for 1981/62 was average in reMtion to that of
their main competitors, Very few thought their performance was

below that of their competition (Table 4.31).
4.5 CONCLUSION

Ottama’s high te&hnology entreprenurs are well educated, the
ma jority of them holding a bachelor level degree in engineering
or & technical diploms. The entrepreneur generally founds his
firm when he reaches his mid-thirties, ;fter he has worked for
three or foﬁr firms in a varlety of locations. & founder 1is
usually motivated to establish his own firm by the urge for
increased independence and Job satisfaction, as well as the
freedom to explore new fdeas. These antecedent characteristics
of Ottawa’s new firm founders correspond closely with those
furnished by othep ;tudifl. The prominence of those with

technical educations and experience is evident,

The function of an {ncubator organization is three fold; to
provide the entrepreneur with the skills, technology and impetus
with which to found a firm, 05t|u¢‘| incubator organizaflons
provided most entrepreneurs with technical and management skills,
in  some.cases the only management skills & founder brought - with
him to his new firm. Direct technology transfer is evident in
approximately thirty per cent of. the new firms, as they tend to
be directly or indirectly competitive with their parent
organizations, Vague transfer is assumed in the remiining
seventy per cent, given the entr;preneurial acknowledgement of

skills provided; by the lncubitor organization, Although the
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TABLE 4.31

QITAWA HIGH TECHNOLOGY FIRMS, 1945-62; THE FIRN’S PROFIY
. PEREORMANCE N 1981/62 IN RELATION TO TS MAIN COMPETITORS

'BATING MMBER OF RESPONDENTS PERCENTAGE
Above 28 - 34:1i‘
Average 43 52, 4%
Below 11 13.4%,
TOTAL 82 100,01

Sourge: author’s questionnaire, 1982,

N\



“es8

4

impetus to fpund & new firm is given by the incubator
'orglnizaiion. the insti‘ution vthat constitutes the incubatoer
organization is still in doubt. Fe:fr than fifty per cent of the
cgingpcncurl surveyed identified the last firm worked for as the’
one that provided the gr‘ate;t inpotus'to found his firm, This

reises questions about the supposition by other authors that the

incubator organization is the last fira worked for,

Ottawa’s high technology industry can be characterized by
its many small and recently founded firms. Many firms hav; been
founded by t'group of founders., A third:recruited employees from
their most recent erployer(s),  There are n;ny high technology
firms in the R.M.0.C. that are Tocal in nature, with few having -
esployees outside the Ottawa area. They compete mainly with
other North American firms. A small minority of firms compete
with those from Japan and Europe. Most founders, as studies in
other areas have reported, initially financed their firms with
personal savings. Few had federal or provincial government
assistance. An interesting, and perhaps surprising, measure of
their success s that ;orc than fifty per cent of the firms
studied claimed they achieved prpfitability within the first year .'

of existence,
[ 4



et ]

.
CHAPTER FI1VEQ HYPOTHESES AND RELATIONSHIPS

3.1 lEIBQQQE._QE

-The purpose of this chapter is to discuss the hypotheses and

relationships  surrounding new firm formation and technical

entregreneurship, The elements considered aro: the antecedent
* “~
inflyences upon the entrepreneur; co-founding versus sole

sentrepreneurships foreign born entreprendirship; total enployn@nf

and above competitor ratings by the entrepren;;r as measures of’

success; ,pd- the development and differentiation of new firm
formation and technict] entrepreneurship between the years 196%
and 1982, This chtptor will also attempt o compare the results

of our study with those studies mentioned in Chapter Three,

5,2 THE ANTECEDENT INFLUENCES UPON THE ENTREPRENEUR

As  has recn seen in éhe preceding chapters, there are a
number of major influence; upon the entrepreneur that influence
his  founding a firm: his parental background; his edueational
background; and his vrrk background. It is the founder’s ag; at
the time of founding, the notivatio;§ thatlled him to found a
firm, and his parental bcckgroun& that we are p:;nari!y concerned
with ip this section.- The influence of the founder s work and
¢ducational blckground will be discussed in later sections as

they relate, to different elements of new firm formation and

technical cntreprencurshir.

Vs

5:21 The Age of the Entrepreneur

¥
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" The age of the entrcprenedr has been said to affect the
motivations behind. the establishment of the fira, Cross {n his '

study of Scottish entrepreneurs states that the average age of
the entrepreneur should be expected to be an indicator of how the

s . .
ranking of motivations could change. Likewise, Roberts, in his

»
(study of Route 128 firms in Boston, found that the age of ' the
entrepreneur tffects the level of toéhnologg transfer from the
incudbdtor organization te the new firm. Age could alse affect
the levef-of experience an entrepreneur brings to a new firm, as
older entrepreneurs are more Tikely to have held more Joebs and
have had wider ranging experiences. The age of the entrepreneur
may also affect the composition of the new firmy the {nitiel}
start-up financing, the number of founders, as well as the number
of recruits from the previous emploﬁér.' Tho sain question to be
addressed however is whether the &ge of the cnt}eprenﬁup has any

bearing on the success of the new firm.

Our 1f.tudg indicates {hat the ages of the entrepreneurs are
split in roughly equal proportions above and b:lou the age of
thirty-five. The ‘edUCltlont! backgrounds of these groups &re
broadly similar. 45 per cent of the below thirtg-fiye 1ge group
and 355 per cent of the above thirty-five age group had
engineering backgrounds, revealing & chi-squared statistic of
.78 which allowed the rejection of the null hypothesis at the
fifty per cent level. The results from the rest of the chi-
squared' tests concerning- age and educational bhckground were
broadly similar, allowing for "the refiction of the null

‘\u:?pothesis at the fifty and ninety per cent levels.

N,
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Do older entrepreneurs establish firms with a different

.conposition. than those of the under thirty-five category? The

elder 4ge  group showed a greater teflency toward sole
entrepreneurship, with 45 per cent of the above thirtyg-five group

founding firms by themselves. Only 29 per cent of the younger

age group fell} into this category. Likewise 71 per cent of the

younger age group were involvod-in co—founding ventures with 55
per cent of the above thirty-five group falling into this
classification. No direct relationship between these elements
could be determined however as the nuill hypothesis of the chi-
squared test had to be rejected at the fifty per cent level (one
dcgrooﬂof freedom(d.f.), chi-squared stafistic= 2.34). The number

of r;>$uits from the'previous employer remained minimal in both

//;cses, with &6 per cent of the below thirtg:five group and 71

per_ cent of the above thirty-five group recruiting no one from
their previcus employer, The sources of initial investment funds
was broadly similar between the two groups, uitﬁ\ bot; relying
heavily on . their personal s;vings (1 d.f., chi-squared
;tltiltic-8.25E-02, Teve) of rejection = ninety per cent).

Does the older entrepreneur briné‘ more experience and
knowledge to the new firm? Surprisingly no relationship could be
found between the age of the entreprenenr‘Lnd the number of full-
time jobs he held previous to founding his firm. The null
hypothesis had to be rejected at the fifty per cent level with
the chi-squared statistic, with three degrees of freedom (3 d.f.)
equal to 3.07. The older age group did show a much ;tronger

tendency to have worked outside the Ottawa area on a full-time

Job previous to foundingithe firm. The null hypothesis was
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accepted in this case as it could only be rejected at the five
per cent level (1 d.f., cﬂi-squared=4.64). The range of skills -
brought from the entrepreneur’s previous Jobk\its much the same,
although the younger group was slightly better represented in the

programming area, while the older group had precedence in the

.ianagénent and financial areas. It should tiso be mentioned thlf

the percentage of founders under thirty-five years of age
founding their first fjbn wis approximately the same as that for
founders over thirtg-five (1d.f., chi-squared= <34, the level of

rejection=9Q per cent).

As  mentioned in a preceding paragraph, the no%ivations of
-

an ontréproneUr‘couid vary with age. Cross states in his study
of Scottish entrepreneurs that the age of thirty-five - indicates
that theﬁintrebrenour wants to start his own business before ‘it
becomes . impossible to do $0. No differentiation of motivations
could be determined by analysis of the data of our study. No last
minute plunge by entrepreneurs before ‘it is too late" was
indlcattd.bu the data. The desire to increase job satisfaction (1
dif., chi-squared= 1,97, lteve] of rejection= 50 per cent) was
approximately the same fgL theiabove and under thirty-five age
groups, as were nll-of Fﬁe 6ther\;otivations and specific even%s
pr'clpitgting the entf;preneur to leave his employer and start

his own firm,

Roberts, in his study on technical entrepreneurship on Route
128, discovered a negative corfelation between the older

entrepreneur and the level of Fechnologg transferred from the
N
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incubator organization to the new firm. He claims this is one of
the elements. of the technical obsolescence phenomencn. As an
engineer or technician gets older his ability to keep tbFOllt
technlcallu of what s going on in research and devclopnent
declines. Although oup study has no §$eciflc mtasure of
~ technology transfer, a chi-squared test was perfosmed to see if
those f;pi{ that were founded by older entrepreneurs wers more
imlined to be directly competitive with  their parent
organization. A .cros:-tabulttion revealed thtt{ 8 higher
percentage of entrepreneurs bef\hging to the below fthlrtu-f!vc
age group had their initial product tine directly competitive’
with that of their parent organization. The chi-squared test
resuits were with two degrees of freedom, 5.90, the level of
rejection at the 10 per cent leQel. Subsequeqj product 1ine
competition with tho_parent company’ was approximately the same,

with the level of rejection at the S0 per cent level,

Is the age of the entrepreneur a coptributing factor to the
success of the firm? Five vari#blcs of success were examined with
respect to the ;age of the entrepreneur: the level of total
employmenty the number of gears to prof!ts, the net earnings for
1982¢ the enp!oynent elsewhere in Canada; and rating the firm
above its competitors. The level of total employment wal‘limillr
for those in the above and below thirty?five age groups (2 d.f,,
. chi—squareq=2.2§. level of rejection=50 per cent). This remains
true for the other measures of schess. a1l rciching the 5@ per
cent level df.rejectlon. -except the above competitors pating

which had a chi-squared of1.30E~04 and landed in the 99.5 per
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cent region of rejection. It can therefore be concluded that the
"

" age of the entraprcﬁeurs {within the context of our study) had no

influence on the success their firms .

5.22 The Self-Ewployed Father

——— . -
|
-

The self-employed father is seen as an ihportant element in
the molding of an cnt;}prenour. Roberts and Wainer feel that the
father having his own butin}ss would pass on - important

entrepreneurnial traits and information, that those entrepreneurs

coming from families without self-employment influepce uoulQ\\ivﬂgb'
lack. As  the self-empioyed father advocates less formal -

education and greater working experience, it is thought that
those foﬁnders with ;eif-enployéd fathers would have had
greater number of full-time Jobs previous to founding a firm, and
perhaps be slightly younger at the time of founding than those
without self-employed fathers. It would also be expected that
founders with seli-gmptoyed fathers would acquire some formal
business training, 1in addition tolﬁpe practical traihing they
would experience dbiing thélr uozy{ng career. /Likewise, those
founders who have the help of a J{Jf—empIo!Eg,4ather’s business
— e .
contacts and information would be more likely to explore the
other avenues of investment, the banking institutions, as well ag
the various government assistance programmes. The motivations of
the founder with the self-employed father may be slightly
different, as they might be more interested in the business
aspects of owning g fi#:; rather than the freedom to explore new
ideas or simiiar ;otlvctions that might be more important to the

technician trying to develop hig own Weas. One would think that



the entrepreneur with the self—e-plqyed father would be more

successful, with useful business knowledge already to hand,

Our  study data revearls that the work and educctloﬂ’\zy
backgrounds._of those entrepreneurs with self-employed fathers
'differs with those without sélf—e-ployed fathers in " two lPQQ::‘
Only 32 per cent of those entrepreneurs u}th self-emploged
fathers had an engineering degree, compared with 61 per cent ! of ‘o
entrepreneurs without fathers with businesses. A chi-squared test
revealed that a relationship between these tuo elements existy (1
d.f., chi-squared=56,28, level of rejection= 2.5 per cent), Of
interest was the fact thaghnone of the entrepreneurs with self-
employed fathers thad a Master’s degree in Business
Administration. The 1lack of an engineering degree by founders
with self-employed fathers may be a result of the father steering
his son into more business~connected areas, however there is no
concrete evidence to substantiate this theory. The ebience of
Masters of Business Administration supports the theory that
founders with self-employed fathers would be shcouraged to
acquire practical working business knowledge! rather than "waste"
time in an academic institution. Despite the fact that selif-
employed fathers would advocate practical exberienﬁc above forma)
education, entrepreneurs with self-employed fathers did not hold
any wmore jobs than those without self-employed fathers (3 d.f.,
chi-squared=4,53, level of reJeEtion- 50 per cent).  Similarily
those entrepreneurs with fathers who had thelr own business did

not found their firms at an earlier age.
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Are the motivations of an entrepreneur with a self-emploged
father any different from an entrepreneur without a self-employed
father? The data reveals that having a self-employed father is
not a contributing factor to the motivations involved in founding
8 firm. Al of the chi-squared results fell into the fifty or
ninety per cent_lcvo] of rejection, The results were simidar for
those reasons indicated by the entrepreneur fop Teaving his
previous emploger, except for onel. whereas 28 per cent of the
entrepreneurs without self-employed fathers indicated ‘someone
decided to join {n vcntu;c' &% & reason for leaving their
previous employer, only 7 ;er cent of entrepreneurs with self-
employed fathgrs indicated this as a reason to leave the previous
enployer, The chi-squared test revealed that there was -a
relationship between  these two elements (1 d.f., chi-
squnrod-5.4i. level of rejection 2.5 per ceht). This result
eppears to indicate that an entrepreneur with Aa self-employed
futheé reacts more to his own initiative, rather than to that of
others, Surprisingly, with this fact in mind, a chi-squared test
did not reveal a rclationshiohship with entrepreneurs with self-

employed fathers to sole—founding.

The initial sources of investment for firms with founders
who have self-employed fathers did not vary significantly with
those of\othor firms., Personal savings dominated both categories
as ap fnitia) source of investment, with entrepreneurs with self-
employed fathers Using personal savings slighth more. However no
relationship coulq be determined by a chi-squared test (1 d.f.,

chi-squared =2.49, léve) of rejection= 56 per cent). As in other
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cases the level of government support remained minimat,

Using the v(rious measures of success, nothing coyld be
found to indicate that entrepreneurs with self-enployed fathers
are more successful than those without. The number of pears to
profitability revealed no differences bef;een the two groups, nor
did the level of total employment, employment elsewhere in-
Canada, the net earnings for 1982, and the firm rated above its

competitors. A

3:23 The Influence of Founding Motivations

Utterback and Reitberger in their study of Swedish
entrepreneurs have revealed & very strong relationship betueen
the founding motivations of the firm and its ultimate success,
The motivating factors of our study’s entrepreneurs do not appear
to bear a strong relationship to the success of the firm. Chi-
squared tests were performed on the reasons given by the
entregreneurs for starting their own firms versus the measures of
success  already mentioned in this chapter. The founding
motivations included were:s being own boss~-independence; monetary
revard inadequacy; freedom to explore new areas; advancement;
desire for increased job satisfaction; and other ( the wost
prominent other reason was that of the alternative of
unemployment versus self-emplogment). All of the chi~squared
statistics derived from this test were rejected at either the
fifty or gjnety per cent level, hence the information derived

from this study’s data did not substantiate Utterbach and

>
i

Reitberger’s findings.



5.3 CO-FOUNDING

———n

New firms can be founded by single founders and by groups of
founders. Provlou; studies have shown that more group founded
firms than sole founded firms have been successful, as a group of
indfviduals can better represent the range of skills and
expertise that are needed to run & company (Utterback and
Reitberger)., It g the purpose of this section to contrast the
success and structure of the sole and co-founding firm. If the
conpl&icnétrity of skills inherent in & co-founding firm exists,
then 1005 the co-founding firm achieve profitability at a faster
rate, and measure higher on the other scales of success ?  Does
the co-founding firm have 4 greater number of people working for
it?  Likewise is the method of initial investment more diverse
with co-founding groups having more economic sources to tap? In
short.‘ it seems likely that the co-founding firm should be more
successful as it starts with so nuch more than the sole-founding
firmj more finttjal investment funds.' a greatér rang; of skills

and a wider range of talent to choose from.

Cooper in his study of Silicoen Valley entrepreneurs arques
that- more often than not new firms are founded by co-founders
with a complementary background, insofar as one founder has a
technical background and the other a management background. In
{hll study a co-founding firm is defined as one in which tw;"or
more of the founders has responded to the questionnaire, Only
tix of the twenty~-four firms with co-founders had entrepreneurs

with a technical and management education background, S8 per cent

.
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of the firms vere founded by partners who bothior al) where there
were more than two) had technical backgrounds (Table 5.1), Only
two of the co-founders invoived with these firms both had &
technical and management educational background, ;nd thirty-eight
(69 per cent) had only a technical education. Of the fifty-five
co-founders involved in the study 36 indicated that they had o
technical and management background after they combined their
work and educational experience, Thl; finding does not appear te
be significantly different to the combined work and cduﬁttion-
blckgr;und of the sole founders, among whom &5 per cent had a
technical and management education/work background (Teble 5.2)
Clearly a third of both sole and co-founding firms seem to be
lacking management or technical cxpertisextnong the founders,
‘showing the co-founding firm to be immediately no better off 1in

the range of -founder’s skills than the sole-founding firm.

Quite often a techrical team wil) leavg an organization |{n
order to exploit their idea;. ideas that their presont-empiouer
does not deem marketable (Litvak and Maule, 1973, &5). This
study offers no strong evidence to support this point ., Only
eight of the entrepreneurs surveyed displuyed dissatisfaction
with their previous employer and four had their project completed,
delayed or dropped, Of the twenty~four firms with a co~founding
response, eleven firms had founders who did not work for the same
Company previous to founding., Only three firms that had a full
co-founder response had founders that came from the same parent
firm (Table 5.3),

As  the level of complementarity of sﬁills in co-founding
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TABLE 5.1 .

CO-FOUNDING FIRMS A

RENEURIAL WORK

-

A/EDUCATION AND WORK BACKOROUND FOR FIRMS

EDUCAT 10N
Technical-and Management
Management

Technical

Other

TOTAL

}

Teéhnical and Management
Minagement

Technical

Other

TOTAL

NLMBER

OF FIRMS

NUMBER

&

14

it 3

24

B/ EDUCATION AND WORK BAUKOROUND FOR CO-+0DUNDERS

EDUCATION
Technical and Management
Management

Technical

Other

TOTAL

NUMBER OF FOUNDERS

2

~!

> 8

&

ND THEIR €O-

16.7%

100,07

-

100,02

-————
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TAELE 5.1

Sourcer author’s questionnaire, 1982,

~

EDLUCATION AND WORK BACKIROUND FOR CO-FOLNUERS CONTINUED

- WORK MMBER OF FOUNLERS PERCENTAGE
Technical and Management ’ 19 34.47.
Management 23 41.87
Technical 10 18.6%
Other 3 -~ 8. 8%
TOTAL S5 100.9%
EDUCATION AND WORK NUMBER OF

BACKGROUND FOUNDERS PERCENIAGE

chhnicgf and Management : 34 £5.57,
Hanagement 7 12.7%

" Technical 9 16.4).
Other 3 5.57
TOTAL ' S5 100, 7.
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Technical and Management
Technical

Management

None

Other

TOTAL

WORK AND EDUCATION
BACKGROUND

Technical and Management
Technical
Management

Other

TOTAL

TABLE 5,2
QTTARA HIGH YECHNOGLOGY FIRMS, 1965-6821
AND EDUCATION BACKGROUND FOR SOLE FO

EDUCATION - MRBER OF FOUNDERS
Technical and Hanlgeuent_ 2
Technical 17
Management ]

No education 4

. ]

Qther 3

TOTAL 3l

WORK BACKGRUUND NUMBER OF FOUNDERS

31

Source: author’s questionnaire, 1982,

THE ENTREPRENEURIAL WORK

PERCENTAGE

.

8. 5%
54,97,
16,12
12,97

277

102,07

—— e e i 28

3,27
3: 2%
100,07,

PERCENT

———————— —_

109,07,
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TABLE $5.3

r

OTTAWA HIGH TECHNOLOGY FIRMS, .194$-821 CO-FOUNDERS FRON THE SAME

by

INCUBATOR ORGANIZATION

FIRMS WITH FULL CO-FOUNDER RESPONSE

NUMBER OF FOUNDERS

A1l founders
!

Three founders £
Twe founders s R A
A1} from different )
incubator organtzations -7 .
\ ‘ ] - +
TOTAL 12 B .

FIRMS WITHOUT FULL CO-FOUNDER RESPBNGE

NUMBER OF FOUNDERS NUMBER OF FIRMS
. z *
Four founders 1
Three founders ' -
Two founders a// 7
A1l frogm different
incubator organizations 4
TOTAL 12

Sources auvthor’s questionneire, 1982,
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v
ventures remains roughly similar to that of a sole—founding firm,

it is not surprising that they resemble each 9ther in many other
ways. Only three diffc?cﬁcqs could be detected during the course
of the analysis of sole versus co-founding firms. Co-founding
firms are more heavily dominated by engineers, or founders with
‘engineening degrees. &1 per cent of co-founding tfirms had
founders who were engineers whiie 32 per cent of sole-founding
firms were started by engineers (1 d.f., chi-squared= .28, levql.
of rejection » 2.5 peF cent). Co-founders had more experience in
the ‘other’ skills category for the last job, 49 per cent of co-
found;rs as opposed to 16 per cent of sole founders. The ‘othep’
skill is basically comprised of personnel management skills.
Lastly, co-founding firms “used wmore provincial government
programmes and assistance than did sole-founding firms, during
their initial investment‘;eriod. None of the sole founding firms
used the provincial government programmes while 12 per cent of
the co-founding firms made use of these programmes (1 d.f., chi-

squared= 3.94, level of rejection 5.0 per cent).

The data and analysis surrounding co-founding firms seems to
indicate that co-founding firms are no more successful than their
sole fouﬁding counterparts, except perhaps in. oﬂtaining

-provincial government assistance. Approximately 9@ per cent of
both co-founding and sole-founding firms had positive net

earnings for 1992. Co~founding firms achieved profitability
slightly faster with 83 per cent of them achieving profitability
-within their first two years as opposed to 73 per cent for sole
founding firms. Neithep co-founding or sole founding firms apptar

to have many employees elsewhere in Canada. 94 per cent of sole~



founding firms have from zero fo ten employees elsewhere in
Canada, with 98 per cent as the corresponding proportion for co-
founding firms. Similarly, about thirty~five per cent of co-

founding and sole founding firms argued their profit performance

wis above their competitors., At first glance co-founding firms

appear to be no better represented in the category of larger
firms (2 d.f,, chi-squared=.64, level of reJecti&n- 90 per cent). .
However when the co-founding category is broken down into
fndividval categories, there is a positive relationship betwsen
the size of the firm and the number of co~founders (& d.f., chi-~

squared= 12,65, level of rejection = 5 per cent},

5.4 CANADIAN AND FOREIGN BORN ENTREPRENEURSHIP °

"7 One. of the main features of Ottawa’s high technology
industry development s the large role' that foreign born
entrepreneurs have played. 33 per cent (57) of the entreprencurs
in th;; survey were foreign born. This percentage of foreign born
entrepreneurs is qdlte high. Only twelve per cent of the
entrepreneurs in Utterback agglReitberger‘l Swedish study were
foreign born.  Foreign entrepreneurship has not been significant
enough in the United States to warrant its atténtion in new firm
formation and technical entrepreneurship studies. _What kind of
influence has this foreign dorn element had on Otttu&'l high
technology development? As established by Litvak and Maule in
their study of technological entrepreneurship in Canada, the
foreign born entrepreneur has been as successfy) as the Canadian

entrepreneur in the Canadian market. What have been the
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contfibuting factors to this success? The aim of this section is
to _discuss the elements of foEgign born entrepreneurship and « to

'pinpoint any significant differences in its composition,

The parental backgrqund of the foreign entrepreneur does not
vary gr;ttly from that of the Canadian entrepreneur, 30 per cent
of .foreign born entrepreneurs had self-employed fathers in

"comparison to 42 per cent for c;naaian entrepreneurs. - All of
the entrepreneurs’ who had listed their father’s occupation as
fa MC were Canaéiln.- Blue “Collar skilled and blue collar
unskilled were evenly represented between the two groups. 29 per
cent -of Canadian entrepreneurs had fathers in white cblhgr
position. Only 11 per cent of foéeign born eﬁtrepréneurs had

~ =fathers in this category (1 d.f1., chi-squa;;d=3.29, level of
| raJcEtfon- ip per cent). Foreign born entrepr;neurs were more
likely to have ftthenl_ in th; professional (categorg th?n
Canadian cnfrepreneurs. 30 per cent of foreign born entrepreneurs
had préfessiongl fathers compared to 13 per cent for Canadian
entrepreneurs (1 d.f., chi-squared=3.44, leve) of rejection 10

per cent). The high percentage of professional fathers may have

- e

\
contributed to the mobility of their sons.

The foreign born }ntrepreneurs, one third of all the
entrepreneurs, have come from a number of places, the United
'Stlfcs ‘(5 per contf; and the United Kingdom (18 per Jcent)
representing the majority (Table 4.4).  There was-no significant
difference found . between foreign-born  and Canadian-born

‘cntreprenedrs in  the levels of education achieved (number of

degree:/d%plomas). However it 1is interesting to note that the



only entrepreneur holding a Ph.D. is foreign born. &7 per cent
of a1l foreign born'éntrepreneurs had an engineering degree as

cpposed to 42 per cent of all Canadian entrepreneurs (1 d.f.,

chi-squared=4.48, level of rejection =5 per cent). The

technica) and ‘other’ categories were equally well represented,

with approximately 20 per cent of both Canadian and foreign born

entrepreneurs holding degrees or diplomas in these areas, The

Commerce, B.A. and M.B.A, areas were poorly represented over\___

811, and equally poorly by both foreign and Canadian born

entrepreneurs,
&

/. Approxipately 73 per cent of foreign entrepreneurs held frdn

zero to four jobs prior to the founding of their firms. This did

not differ sigﬁificcntlg from Canadian . born entrepreneurs (3
d.f., Fhi—iquircd-.75. level of rejection= 99 per cent). 96 per
cent of foreign entrepreneurs worked outside the Ottawa area on
one of their jobs prior to founding, compar;d to 8; per cent for

Canadian born entrepreneurs (1 d.f., chi~squarﬂd=3.85. level of

rejection 3 per cent), 62 per cent of foreign born entrepreneurs

held  their last job prior to founding in Ottawa, which is lower

R .
- Jhtn the 95 per cent for Canadian entqepreneurs (1 d.f., chi-

squared =3,51, leg:l of rejection 10 per cent). Those who’ held
thedr last job in the Unit?d States were all foreign born (1
Jj;;, chi-squared=4.34, 2.5 per cent level of rejection), Only
five eantrepreneurs held jobs in the rest of Canada ;%r ‘other’.
The high technology 'iﬁdustru vas the most common lag} Job

category, &7 per cent of foreign/porn entrepreneurs and &4 per
. - -

cent of Canadian entrepreneurs indicated this as the category to

-

\ ° ) Fl

a .
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\uhich their last job belonged. Surprisingly 15 per cent of
foreign born entrepreneurs held their last position in the
federal government, whereas only 7 per cent of Canadian
entrepreneurs fit into this category (1 d.f., chi-squared= 1,17,
fifty per ccntvlevel of rejection), Consufting. manufacturing and

\
‘other’ categori

were equally poorly represented by foreign

and Canadian born ektrepreneurs,

Respondents were (also asked about skills ncqufred through
any previous jobs and the last job prior to founding. ] 33 per
.cent of Canadian entrepreneurs scquired financial skills during
the course of their pre-)bqn&ing career, whereas only 19 per cent
of foreign born entrepreneurs acquired these skills (} d.f., chi-
squared= 1.81, level of rejection = %0 per cent). Foreign born
gptrepreneurs acquired wmore progr‘nming (Cant{inn born 22 per
cent, fofeign born 37 per cent, 1 dof., chi-squared= 2,14, Jeve)
of rejection'; 50 per cent) and technical skills (Canadian born
27 per cent, foreign’'born 37 per cent, 1| d.f., chi-squaned= 0;82,
level of rejection 50 per cent) trom their mopklng careers than
did Cana&ian entrepreneurs, No differentiation could bé made in
any of the other skills acquired during all of the previous jobl.
Canadian entrepreneurs (33 per cent) acquired more sales and
marketing skills from their last Job than did thei; Eforcign
counterparts (15 per cent) (1 d.f., chi-squared= 2.9&4, level of
rejection 10. per cent), ~Canadi¢n born entrepreneurs were the
only ones to acquire production skills (9 per cent). 41 per
cent of foreign born entrepreneurs acquired technical expertise

fron their last job, whereas only 27 per cent of Camadian
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foundérs acquired technical skilly (1 d.f., chi-squared 1.52,

levgl of rejection %0 per cenyd. It appears that foreign born
entrepreneurs acquire more skills in the technical area during
their  careers prior to ¢ unding, while Canadian born

entrepreneurs amquire business nagement skills.

What specific situation precipitates the foreign' born
entrepreneur to leave his prévious employer and start a new firm?
&4 per cent of the foreign entrepreneurs as opposed to 43 per
cent of Canadian entrepreneurs left their previous employer due
to ‘other’ reasons (1 d.f., chi-squared=2,71, level of rejection
10 per cent). These ‘other’ reasons were more often than not the
closuyre of. the previous owner’s business, 26 per cent of

nadian _entrepreneurs left their previous employer because they
were asked to join in a Qentﬁrc. Only 7 per cent of foreign born
cntr‘prenturl Yeft for this reason (i d.f., chi-squareds 3.76,
level of rejection S per cent), Likewise 13 per cent of Canadian
entrepreneurs left. their previous employer because they were
offered a position in a new enterprise, w?erels only 4 per cent

of foreign born entrepreneurs offered this reason. These two

- R

results seem to indicate that Canadianffﬁirepreneurixﬁtrg more
Vikely to band together and start a f‘rn, leaving foreign “born
entrepreneurs to found their own f??ﬁ“’iﬁif find, ‘their own

‘ !
colleborators (often foreign born as well),

Do Canadian born entrepreneurs have different_ motivations
than their foreign boprn counterparts to start their own tirm
Being one’s ouwn boss, the freedom to explore new areas, .and

v -
—
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increase& Job sagjisfaction are the three most popular motivations
for starting a firm, No differentiation could be made between
foreign born and Canadian born entrepreneurs with respect io
these motivations. Inadequacy of nonetlhy reward appeared to be
4 wmore prominent motivatjon amongst those entrepreneurs who are
foreign born (37 ;er cent) as opposed to those who were born 1{n
Canada (20 per cent) (1 d.¢,, ’chi-squcred- 2,74, level of

rejection 1@ per ceﬁt). This motivation differentiation may be

dve to the foreign entrepreneur coming from a relatively lower

income family background. ) (‘\/”ﬁ_,J

Canadian and foreign born entrepreneurs founded their firms
in roughly the same pattern as for the sample as a whole. Very
few founded their firms during the years 1966 to 1971 (13 per
cent of Canadian entrepreneurs, 7 per cent of foreign born
entrepreneurs). 34 Per cent of Canadian founders and 48 per cent
of foreign born founders established their firms during the
period 1972-77, Approximately half of the firms established by

per cent of foreign b firms in this category. No chi-squared

Canadian entrepreneyrs were founded from 1978 to 1982, with 44
relationship could be found between the entrepreneur’s country of
birth and the year he founded a firm (2 d.f., chi-squared=1,25,
level of rejection= 9¢ Per cent). At the time of founding &6 per
éant of foreign born entrepreneurs had spent from zero to nine
years in Ottawa. Approximately &8 per cent of Canadian born
ﬂptrcpreneurl had spent from zero to fourteen years in Ottawa

prior to founding. - 1In general Canadian born entrepreneurs spent

longer in Ottawa prior to founding their firm than did their

.

—



111

foreign counterparts £7 d.f., chi-squared = 9.82, level of
rejection 50 per cent). Nq difference could be found bet;oon the
foreign and Canadian born age at the time of founding (1 d.f.,
chi-squared = 5,29, level)-of ?ejection = 95 per cent) .,
Approximately 45 per cent of eachfﬁroup were between the ages of
twenty and thirty-four when they founded their firm Likewise
the number of founders at the time of founding remained
approximately the same for both foreign born and Ctﬁzaiun born
firms (3 d.f., chi-squared = 3.47, level of rejection 50 per

cent).

¥
b

_Clnadian respondents in Litvak and Maule’s 1972 séudg tended
to be less'successful'than their foreign counterparts a factor
they related to primarilty to the initial source of investment.
Litvak and Maule fouﬁd that foreign born entrepréneurl tended to
take greater advantage of formal banking institutions, as well as
government programmes and assistance, Foreign entrepreneurs in
our study did not take any greater advantage of formal lending
institutions or federal or provincial programmes thaﬁ their
Canadian counterparts. Both. parties relied heavily on their
personal savings as a form of initial ff%n investment (78 pef
cent of foreign born and 85 per cent of Canadian born). Foreign
cntrcpren;urs (11 per cent) used former employers as & source of
funds more often than Canadian entrepreneurs (4 per cent),
however this was not & major source of investment funds (1 d.f.,
chi-squareds {.77, level of rejection 50 per cent). Both parties
used other private sources to the same degree (1 d.f., chi-

squared = 0.24, level of rejection 99 per cent). The role of the
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federal and previncial governments resained lintpal in both

cases.

horc than fifty per cent of both Canadian and foreign born
entrepreneurs have between three and fobrteen key competitors,
Foreign born firms had s1ightly higher representation in the
three to five competitor category with a response rate of 42 per
cent, ;hlPQIG 3R per cent of Canadian firms fell into this
category. Canadian firms had a marginally higher representation
in the six to nine competitor category, with a response rate of
22 per cent, ‘foreign bbrn firms had a 1S5 per cent response rate
in this category. On the whole Canadian and “foreign born
entrepreneurs share the same proportion of key competitors (4

d.f., chi-squared = 2,92, level of rejection 99 per cent}. of

the sources. of competition ﬁentioned in our study’s questionnaire

(see Appendix A), Canadian owned domestic firms seem to be the
greatest source of competition for both the foreign ?orn and
Canadian born firms in the Ottawa area. 52 per cent of the firms
of foreign born entrepreneurs compete with Canadian owned
domestic firms, while &4 per cent of firms with Canadian born
entrepreneurs ¢xperfence this source of competition ( 1 d.t.,
chi-lqutrod = 1,05, level of rejection 50 per cent). The firms ) f
the foreign born entrepreneurs (33 per cent) compete J:/D

stightly bhigher level with foreign owned domestic firms than do

those of Canadian born entrepreneurs (22 per cent) (1 d.f., chi-

squared = 1,24, level of rejection 50 per cent). The firms of
1]
Canadian and forefbn born entrepreneyrs competed on an equal

basis with imports from American companies (approximately 45

.

)



113 : -

percent). Competition with Japanese and European imports remained
minimal in both cases. The firms of the foreign born
entrepreneurs  were the only cnes to compete with imports from
“other’ countries (1 d.t., chi-squared = &.34, tlevel of rejection
2.5 per cent). It is also interesting to note that the firms of
foreign born and Canadian born entrepreneurs competed in the same
fashion with their previous employers with respect to their
initial product lines (2 d.f., chi-squared = 9,18, level of
rejection = 95 per cent) and their subsequent product iines (2

d.f., chi-squared = 1.17, Yevel of rejection = 90 per cent),

Are foreign born entrepreneurs more successful than their
Canadian born counterparts? Approximately 99 per cent of both
foreign born and Canadian born firms had their net earnings
positive for 1982 (1 d.f., chi-squared = 4,42E-02, level of
rejection = 90 per cent). 37 per cent of foreign born
entrepreneurs rated their firm above those of their competitors,
compared to 33 per cent of Canadian born firms {1t d.f,, chi~
squared = 0.15, level of rejection 90 per cent). &0 per cent of
both foreign born and Canadian born entreprensurs took one gear
or less after founding to achieve profitability. The only ficm
that took from & to ten years to achieve profitability was
established by a foreign born entrepreneur (4 d.f., chi-squared =
3.96, level of rejection %50 per cent). Canadian born
entrepreneurs have started more firms with a total employment of
one to ten employees (47 per cent) than foreign  born
entrepreneurs (22 per cent), while foreign born entreprensurs are

wuch more strongly represented in the 11 to 50 enployes category
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(63 per cent foreign born, 35 per cent Cahadiin born). Foreign
and Canadian born entrepreneurs had firms that were equally well
Fepresented in the Si to 900 employee category, A relationship
between where an entrepreneur is born and the size of his firm
has been revealed by not onty the cross—tibulution of data but
the chi-squared test % well (2 d.f., chi-squared = 6.34, level
of rejection = % per cent). Foreign born and Canadian bopp
entrepreneurs have 9% to 160 per cent of their firms with zero to

ten employees elsewher\\ii-Canada. ) '
3:5 0TAL EMPLOYMENT: A MZASLRE OF SUcEss?

The . aim of this section is first to reveal the
chnrncterlitik: of three levels of firms size measured by total
enployment for firms fn the Ottawa area~ those with one to ten
employees, eleven to f[fty,employees, and fifty-one to nine
hundred employees. S¢condly, to determine whether larger firms
are indeed more successful on the basis of other measures than

their smaller counterparts,

Our  study is comprised of thirty-two firms in the 1 - 10
employee category (hereln-refgrred to as category one), 34 in the
11 -3 category (category 2) and 14 in the 31 to 900 category
(category 3). g1 per ccnf of the firms én category one were
founded by Q{ﬂldiln born entrepreneurs, 53 per cent in the second
category and 71 per cent in the third category. It can be seen
that fhe foreign born entrepreneurs are disproportionatelg
represented in the second category (2 d.ft., chi-squared= §,35,

level of rejection 5 per cent). This finding is quite similar to
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that revealed in the breceding section. The age of the
entrepreneur at founding is not significantlg different between
the three employment ;gtegorles. although older entrepreneurs are
slightly better represented in the one and three categories (2
d.f., chi-squared = 2.29, level of rejection = %9 per cent),
Those entrepreneurs involved in the founding of larger firms have
spent fewer years in Ottaws previous to their founding (14 d.f.,

chi-squared -721.92. level of rejection = 1@ per ceng).

Analysis involving the education of the entrepreneur does
not reveal any startling differences between the categories of
total employment, Engineers tended to be involved in the founding
of larger firms (71 per cent) and more poorly represented in the
medium sized category (39 per cent), however no definitive
relationship could be found between this type of education and a
larger firm (2 d.f., chi-squared = 4,47, level of rejection %0
per cent).  Entrepreneurs with both technical and B.A.
qualifications had equal representation between the three
enployment categories. It is noteworthy that neo entreprensur
holding a Master’s in Business Administration or & degree in
Commerce was involved in the founding of a category three firm.
Those entrepreneurs with ‘other’ education were most strongly
represented in the category two firms (33 per cent), -;ouever ho
relatiﬁﬁship could be derived for this type of education and the
size of the firm’s total enployment (2 d.¢., chi-squared = 3,73,

level of rejection 50 per cent).

The number of full-time Jjobs an entrepreneur holds prior to

the founding of his firm seems to vary slightly with the size of
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the firm. Approxinatel; 75 per cent of those founders involviﬁ"
in category 'onc firms held from zero to four Jobs prior to
founding, 72 per cent of thosdin category two held the same
number of jobs, whereas 93 per cent of those entrepreneurs in
category three 'ﬂold between zero and four Jobs (& d.f., chi-
squared = 7,39, level of rejection 58 per cent). Approximately B85
per cent of'nll entrepreneurs held a Jjob outside of Ottawa whitle
hol&ing one of his full-time jobs. Roughly 99 per cent of al)
entrepreneurs held their last Job prior to founding in the Ottawa
area.  High technology firms, the federal government and ’other’
category were ¢qually represented as last Jjob areas throughout
the three employment cctegoriés. The very fe; entrepreneurs that
worked as consultants before the founding of their firms are
represented in the one and two categories of employment.
Entrepreneurs with a nanufléturing work background were only
involved with those firms with a category two level of employment

(2 d.f., chi-squared = 5.37, level of rejection 1@ per cent),

The skills acquired by entreprenéurs during their last job
and other jobs de¢ not vary widely among the three employment
categories. During  the course of their careers, those
entré;roneurl with a firm in the category three employment
level had much greater technical experience than did those in the
other two categories (2 d.f., chi-squared = 6.77, level of
rejection S per cent). They also seem to  have acquired more
experience in the ‘other’ area as well (2 d.f., chi-squared=
4.25, level of rejection = 10 per cent), Those entrepreneurs that

obtained programming experience 1imn their last Job were more
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closely related to the founding of category one firms. In fact
not onhe is represented in the category three eiplou;;nt level (2
d.f., chi-squared = ©8.85, level of rejection 2.5 per  cent),
Categofy three firms tend to have more entreprensurs with
management experience in their last Job (&4 per cent as .opposed
to 41 per cent for category one firms, and 47 .per  cent for
category two firms) (2 d.f., chi-squared = 2.19, level of

rejection = 50 per cent),

Do the reasons for leaving® the previous employer and
starting a firm vary with the size of the firm the founder
establishes and buiids? Those firms in the first and third
ccfcgorlal were started because their founders learned of
possible financial backing, none of those entrepreneurs who
started firms lnltho second category left their previous employer
for this resson (2 d.f., chi-squared = S.11, Yevel of rejection
10 per cent). Those firms in the two larger categories had their

- founders leave their previous employers because of a new
breakthrough or yidea, {n both cases thrice the percent;ge of
those firms in category one (2 d.f., chi-squared = 3.52, level of
rejection 5O per cent). The other reasons for leaving a previoqs
employer  remain  for the most part equitably distribut;d
throughout the three employment level groups. The same holds
true for most of the reasons given for'stlrting one’s own firm,
however the  freedom to explore was much more prevalent in the
category one and two firms (approxinately'és per cent for both,
as compared to 43 per cent for category three firms). The d:;ire

8

.for increased job satisfaction Wit more common among those
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entrepreneurs invoived in cgtegdﬁy ﬁg; firms (81 per cent), with
category two and three firms hovering around the sixty per cent

mirk (2 d.f., 'chi—squared = 4,14, level of rejection = 50 per

cent). The motivations of advancerent and monetary reward inadequacy

remzined minimal in al} cases.,

The wmajority of Ottawa’s high technology firms have been
founded within the last five to ten yafs.  Category three firms
were founded for the most part during the yewrs 19646 to 1977,
however category one and two firms appear to be fouqded nuch more
recently (4 d.f., chi~squared = 13.14, 1level of rejection = 2.8
per cent), Larger firms (Category 3) have been  founded
predominantly by a group of founders rather than a sole founder
(6 d.f., chi-squared = 12.65, level of rejection = 5 per cent),
Firms with an erployment level of from 51 to 900 employees also
tend to employ more recryits from their founders’ previous
employers than do the tower enployment groups (& d.f., chi-

squared = 12,51, leve) of rejection = 10 per cent).

Have the larger firms taken greater advantage of government
programmes and assistance for their source of initial investment
or have they relied as heavily on personal savings as the smaller
firms? Federal and provincial programmes and assistance were not
used very often for initia) sources of investment by smal}
companies, nor by larger companies, Provincia) progremmes and
assistance have been slithlg more popular than their federal]
counterparts, however theﬁrguqstill remain minor sources of

investment. A higher per cent of category three firms have used

A
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the programmes operated by the provincial government  than
category one and two firms (2 d.f,, chi-squared = 5.11, level of
rejection = 10 per cent), whereas federal programwes and
assistance are wused on an tqual basis in a1l three firm
tngloylcnt categories (2 d.ft,, chi~-squared = .85, lev;f of
rejection = 99 per cqgt). Personal savings appeared to be used
more often fn the start-up of category one and two firms (84 and
B89 per cent tespectively), thtn'in the !tart;up of.;ategory three
firms (&4 per cent) houchJ the chi-squared result indicates that
this relationship is not overly strong (2 d.f., chi-squ;rcd =
4.39, \Icvcl of rejection = 50 per cent). The part that other
forms of start-up funds played in the establishment of the firm
remain  minimal and tqually so in all three firm enployment

categories,

The start-up role of the federal and provincial governments
was &t a minimum for_thc firms included in our study’s sanple.
In most cases the government involvement has consisted of giving
the firm a contract and/opr providing a market, 36 per cent of
the category three firms indicated the federal government played
¥ role, whereas only 25 per cent of category two firms and 14 per
cent  of category one firms {ndicated s0 (2 d.f., chi-squared =
2,33, level of rejection = 50 per cent). The role of the
provincial government was even smaller with only 14 per cent of
category three firms indicating any involvement, 8 per cent of
catcgory two firms and & per cent of category one firms (2 d.f.

chl-squared = @.81, level of rejection = 9o per cent).
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Does the number of key competitors and their source vary
with the tota) employment of the firm? The number of key
conpetitors does not seem to vary to any great extent between the

three employment calegories. efthough the only firms to indicate

,that they have no competition were in category one and two,

" Approximately 45 per centof category one and two firms claim they

compete with US imports, as‘opposed to &5 per cent of category
three f{;-s (2 d.f., chi—fquareg " 1.96. level of rejection %0
per.- cent), Category three fir-s-conpete more often with Japanese
firms than do the other employmdnt cetegorles. however this s
stil) in a small capacity(2i peﬁ\gent of category three firms, &s

opposed to 8 and 9 -per cent respectively for cetegoru ohe &nd two

Y firms) - (2 d.f., ch:-squared = 1,91, level of reJection = 58 per

.

cent). The level \ff competition with imports fron Europe and
other' .places is quite low and no real distinction can be made
between the three employment categories. 50 per cent of category
three firms compete uilﬁ foreign owned domestic firms, as opposed
to ‘}8 per cent of category two firms and 13 per cent of category
one firms (2 "f'f chi-squared = 7.33, level of rejection = 5 per
cent). It appears éo be the smaller to medium size firmy that
compete with other Canadian owned domestic firms. Approximately

65 per cent of categor( one and two firms compete in this manner

compared to 29 per cent of category three firms (2 d.f., chi-

\\K\\\ squared = 6.99, level of rejection = 5 per cent),

Are targer firms more likely to be competitive with their
parent firms than their smaller counterparts are? The answer , is

no. 85 per cent of category three firms are not competitive Aiith

L.
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their parent firms in fcrns of both their fnitial and subsequent
product lincs. This  compares to 63 per cent for category one
firms cnd lpproxinctelg 70 per cent for category two -~ firms. On

the whole vyery few firms in the sample compete directly with

their pirent firms. However those that compete directly with

- their initial product lines, also compete .with their subsequent

product lines. The data indicntc that the larger the firm the
less Jlikely it was in direct competition with its parent firm,
but this rclltionsﬁip‘is not very strong statistically (initia)
product line: 4 4.7, chi-squared = 7.76, level of rejection = 59
per cent) (lﬁbscquent pro&uct line: - 4 d.f., chi—squéred = 5.97,

—

lovci\sf'reicgiion = 30 per cent).

-

Several of the measures of success seem to indicate that the
larger’ firms have been more successful, Approxlnagély 93 per
cent of both category two and category three firms had their net
earnings -positive for 1982, compared to only 78 ‘per cent of
catogofi//gne firms } (Zd.t., chi-s;uared = 4,62, level of
rejection 10 pcr'ccnt). 90 per cent of category three firms haq'
echieved profititability within their first two years of
existence, compared to Bé.pqr cent of category two firms and <48
per cent of category one firms (8 d.f., chi-squared = 9(26.
Jevel of rejection = 50 per cent). Only category three firms had
more than ten employee elsewhere in Canada, while 100 per cent of
category ono‘ and two firms had from zero to ten employees
¢ 1sevhere (the nlJoritg of whom had gero) (4 d.t., chi-squared =
15.12, Qgizj' of rejection 2.5 pé} cent). Lastly, larger firms
more often rated themselves above their competitors in terms o

-
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thjn,pfofit performance (43 per cent, c?;pared to 34 per cent

for category twe firms and 28 per cent for category three firms),
However no strong relationship was revealed in the analysis (2
d.f., chi~squared = 2.21, level of rejection 50 per cent).

5.4 PORIRAIT OF THOSE FIRMS RATED *ABOVE’ THEIR COMPETITORS WITH
RESPECT 70 THEIR PROFIT Pmmfmms
[y

13

The outstanding features of those firms who rated themselves
above their competitors with respect to their profit performance
will be commented wupon in this section, Omitted are those
characteristics (variables) which did not help to differtﬁtittc
the ‘above’ rlted:group from its below and average counterparts,
In general. the discussion will cﬁncern the attributes of the
entrepreneur, his motivations to leave his former employer and
start his own firm, and the qualities of the firm whicﬁ has rated

its profit performance_ above that of its competitors,

Tuenty eight of the eighty-two firms surveyed for this studg
rated themselves above their competitors in termt of their profiit
performance, %cent of these firms were started from 197
to 1982; with only ten per cent founded between 1944~71., Eleven
of the firms were founded by sole founders, with an even
distribution among the other rankings of co-founders. 44 per cent-
of the firms were founded by entrepreneurs between the ages of 29
and 34, with the remaining percentage represented by those 35
ears of age or older. &4 per cent of the founders associated

anking were Canadian born.

th this firm

particular characteristics can wve associate with the
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cutcgd}u? 35 per cent of those entrepreneurs with education

- entrepreneur who has established-a firm in the above rat:d

the ’other’ (maths and sciences) category can be associated with

‘above’ firms compared to 17 -per cent for those firms fPanked
average and bclo; (1 d.f.,‘fg;-squarea = 3,76, level of rejegtion

(z/on the other hand are much more poorly
represented in this catcgbrngth a 36 per cent share, as opposed
to &4 per cent fon bcloulnﬁ;fu§o firms, The ‘above’ entrepreneur
has held more jobs prior to the founding of the firm (3 o»f,,
é;i-squtrod = 19.04, level of rejection @.5 per "cent). Within
these jobs the ’above’ entrepreneur has acquired more financial
experience (39kper cent)—{?aé his below/average counterpart (22
per cent) but less technic;s\knﬂﬁizﬁ§r\(18,pgp cent for ‘above’

entrepreneurs and 37 per cent for beIou/cverag;’snérepreneurs)5

The entrepreneurs who rated their firms as  above their
competitors “had motivations that enphasize creativity and
individﬁalttg. 36 per cent of the ‘above’ eptrepreneurs left
their previous employer because of & new breakthrough, or new
idea; whereas only 11 p.r"Z::¥ of those connected with
below/average firms indicated this reason (1 d.f., chi-squared =
7.11, level of rejection = 1.0 per cent). Personal conf[i;t was
also & more common reason among those in the above category (21
per cent of ‘above’ entrepreneurs cited this ;eason as opposed to
T per cent of the below/average entreqreneurs)(l d.f., chi-
squared = 2,35 level of rejection = 50 per cent). The freedom to
explore was more often given as the mot(va;ion to start a new

firm among the ‘above’ group (71 per cent) (1 d.f., chi-sqlared =
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l.iB. level of rejection = %@ per cent).

What characteristics can be linked with the firm that s
rated by its founder ag having pro?!tthilitﬁ above its
’ 'conpetitors? Analysis reveals that there is no significant
difference between the- sources of initial investment used by the
‘above’ firm and those used by below and dverage groups (a1l chi-
squared tests could be rejected at the 99 per cent Iovel)f There
also appears to be no significant difference between the groups
with respect to total employment (2 d.f., chi-squared = 2.21,
level of rejection = 58 per cent) and especially the level of
enployment elsewhere in Canada (2 4d.f., chi-squared = .74, level
of rejection 99 per cent). The ‘above’ rated group has fewer
competitors, as 45 per cent of the ‘ubove’ firms had from zero to
five competitors compared with 45 per cent of belou/tvcr‘go firms
(4 d.f., chi-squared = 24.55, level of rejection 0.5 per cent).
57 per‘cent of the ‘above’ firms compete with US imports, while
enly 43 per cent of iverage/below firms compete with them {1
d.f., chi-squ#red = 1.57, level of rejection = 50 per cent).
’Above’ géoups also compete more often with Japanese imports (18
per cent of ‘above’ group and 7 per cent of average/be low
group)(l d.f., chi-squared = 2.05, level of chegtion = 50 per
ceq})‘ Canadian owned domestic firms are more competitive with
th&se firms rated average/below (45 per cent) than with those in
the ‘above’ rated Eategorg (50 per cent), The ‘above’ group. is
.mbre. offeﬁ directly competitive with fts parent firm than the
average/below group, both in terms of their initia) product line

A
(2 d.f., chi-squared = 28,08, level of rejection 0.5 per cent)
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and their subsequent product Tine (2 d.f., chi-squared = 27.93,

level of rejection 0.5 per cent).

5:7 - THE HIGH YECHNOLOGY FIRM AND TECHNICAL  ENTREPRENEURSHIP; A

— ——— — —— e

CHANGE THROUGH THE YEARS?

The aim of this section is to deternin; whether there are
distinct differences in technical entrepreneurship and the new
high technology firms  formed at different times during the
years encompassed by our study. The seventeen year period has
been divided into three sectionsy 1966=71(herein known as
category one), 1972-77 (category two) and 1978 to 1982 (category
three), Are there differences betueen these categocies in terms
of the level of government involvement; the source of start-up
funds for the firm; the formil and working educations of the

entrepreneur; and the leve! and source of competition? It js to

these and other issues that this section wil) address itselr,

The category representing thekgreatest number of firms g
category three - forty firms (49 per cent) were founded during
this perjod of time, Approximately half of the study sample.
Thirty-three firms were founded in category two (40 per cent) and
only nine founded in category one (11 per cent}, 78 per cent of
the firms in category one were founded by Canadian entrépreneurs,
&1 per cent in category two and 79 per cent in category three.
The firms {n category one tended to be established by older
entrepreneurs, 78 per cent of the entrepreneurs who established
firms in this time period were thirty-five years of age or older.
Only 5% p;r cent of entrepreneurs in category two were ip this

&89¢ bracket and 48 Per cent of category three entrepreneurs (2

@/
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d.f., chi-squared = 2.73, level of rejection 58 per cent), The
number of years an entrepéZ;eur lived in Ottawa prior to founding
his firm does not seem to have changed through the years (14
d.f., chi-squared = 6.33, level of rejection 97.5 per cent).
More entrepreneurs were founding their first firm in  the fipgt
two  categories, with approximately 88 per cent tirst time
founders. 75 per cent of category three entrepreneurs were first
time founders (2 4, f., chi-squared = 2,36, .level of rejection =

0 per cent).

The type of formal education an entrepreneur acquires prior
to founding does not appear to have changed significantiy through
the years., It was expected that more entrepreneurs would have a
management or business background, as  the popularity and
availability of these courses have increased over the years. The
enty MBA graduates Appeaf in the last tuwo categories, with the

majority of them in th third category (2 d.f., chi-squared =

2,19, level of rejection = S per cent}). The percentage of

Commerce  graduates is  evenly spread between  the  three
categories, Fewer engineers ,vere represented during the rﬁ/é—sz
category (40 per cent) than in the fxrst (56};er cent) and second
categories (&1 per cent) (2 d.f. chi-squared = 2.73, leve)l of
rejection = 350 per cent), The ‘other’ education category (maths

and sciences) has become more QJghlg represented in the Jast

category,

No divergence can be detected between the categories of last

employment prior to founding and the year in which the firm wasg
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founded, however the skills acquired during the working career of
the entrepreneur do appear to have changed. Programaing in
particular seems to be a shil} acquired more frequently by those
who have founded their firm during the period 1978-82, This is
probably due to the increasing role that computers play in the
~high technology industry. 38 per cent of entrepreneurs in  the
third category had programming as & part of their working
expenience, compared to 18 per cent of category two entrepreneurs
and 11 per cent of category one entrepreneurs (2 d.f., chi-
squared = 4.71, level of rejection = 10 per cent). Financial
experience was represented primarily by those in the first
category. The degree of experiens: gtined by the entrepreneur in
the other areas offered (see Appendix A) was ;pproxinateju the

same .throughout the three categories.

The entrepreneurs’ motivations and reasons for leaving
previous employment and startin§ & firm have largely remained
stable. Possible financial backing and new breakthrough or idea
was more common in category three than the other categories. 13
per cent of the entrepreneurs in category three indicated
possible financial backing as their reason for 'lonvlng their
previous employer compared with © per centfor category one (2
d.f., chi-squared = 3,19, lev91 of rejection = 59 per cent). 28
per cent of category three entrepreneurs said a new breakthrough,
or idea had caused them to leave their previous employer. This is
compared to 11 per Cent of category on; founders and 12 per cent
of category two founders (2 &.f.. chi-squared = 3'18t level of

rejection 50 per cent), Advancement was a very strong motivation
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for establishing a firm for category one entrepreneurs, 33 per
cent of them indicated this motivation, uhere‘; only & per cent
of category two and 8 per cent of category three founders
mentioned this reason (2 d.f., chi-squared = 6.43, level of
chcctiod =3 pef cent). ‘Other’ reasons to start a firm was also
more common among thOI; in category one, with 33 per cent of them
indicating this as one of their wmotivations, compared to 21 per
cent of category two and S per cent of category three founders

(2 d.f., chi-squared = 6.63, level of rejection = 5 per cent),

The source of start-up funds does not differ much between
the three categories but federal and provincial programmes and
assistance have played a lesser role with more recent newcomers,
22 per cent of the firms founded in category one’s time period
used some form of federal programmes and/or assistance, only 9
per cent of category two firms and 8 per cent of categorg three
firms used this source for initial investment (2 d.f., chi-
squared = 1,84, leve) of rejection = 50 per cent). Similar
results were obtained for provincial programmes and asssistance.
Persona) savings have remained the primary source of start-up
funds  for all three categories as have private sources. ‘Other’

~80UrGes of investment {banks, venture capit;lists) were used
primarily by those firms in the 1966-71 category (2 d.f., chi-

squared = 1,82, level of rejection = 50 per cent).

The proportion of firms indicating the federal government
played a “role in their establishment varied more substantially
over the study’s time framework, ranging from 44 per cent of

category one firms to 27 per cent for category two firms and to
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15 per cent for firms founded between 1978 and 1982 (2 d.f., chi-~
squared = 4.10; level of rejection = 59 per cent)., By contrast
the role of the provincial government did not differ between
categories, as ipproximately 10 per cent of the firms in each

category indicated that government had plaged some role in  their

formation.

Firms founded during the latter two >tine periods are
slightiy more competitive with their parent firms, than are their
category one countcrparts. Not one of category one’s firms had
its inftial or subsequent product line directly competitive with
its parent firm, Approximately twenty to twenty-five per cent of
category two and three firms are directly competiti;e (initiatl
product lines 4 d.f., chi~squared = 4.13, level of rejection = S0
per cent)(subsequent product line: 4 d.f., chi-squared = 4,42,

Tevel of rejection = %0 per cent).

Are | those firms founded earlier more likely to  be
successful? The n§t tarnings for 982 reveal that approximately
70 per cent of firms in al) three categories had achieved
positive net earnings for 1982 (2 d.f., chi-squared = 0.690, level
of rejection = 90 per cent), The data ‘rQVeal that it has taken
those firms founded between the years 1972 and 1982 longer . to
lChl;V. profitability, particularly those founded between 1972
and 1977 (8 d.f., ¢hi-squared = 8.35, level of rejection = 59 per
cent). Roughly 30 to 35 per cent of the firms in each category
reted themselves above th:ir fellow competitors in terms of their

profit performance (2 d.f., chi-squared = 0.42, level of
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Fejection = 99 per cent). Those firms founded betueen the years
1966  and 1971 have the largest total eaployment levels, o well
as  the greatest number of people working elsewhere in Canada
(total employment:s 4 d.f., chi-squared = 13,12, level ot
rejection = 1,9 per cent) (employment ¢lsevhere {p Caradar 4

d.f., chi~squared = 12.07, level of rejection = 2.5 per cent).

8 CONCLUSION

-—_ _——

Technology transfer forms a critical component of spin-offs
and new firm formation, and its existence is  presumed

frrespective of its form: direct, partial, vague or "non-
transfer®,  Roberts’ theory of technological obsolesc;nce is to
some  degree substantiated by our study. ©  Whereas younger
entrepreneurs (under 35) are more often in direct competition

initially with thejr parent organizatfon and have acquired

(over 35) acquire more management, financial and personne)
skills. Roberts claims that older entrepreneurs are less able to
keep abreast of technological developments, but our «study
indicates the reason for this may be due to increasing ma;;E}pent
responsibility as an employee advances in a firm, TeEhnﬁlogy
transfer, therefore, should not be seen as inverselg related to

age. Our study suggests instead that its character evolves glong

with the neturity of the entrepreneur.

This thesis has found the size of the firm and the
subjective rating of the tirm’s profit performance to be the most
revealing indicators of new high technology firm success. Apn

tnalysis of those firms that had their prorit performance rated
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above that of their competitors, emphasized the nhecessity for
hew high technology firm founders to have a solid educational and
working background, as well as a creative faculty for sanaging
and  developing new technology. These entrepreneurial
prerequisities did not appear in the examinition of any of the
other success measures. The success of the larger firm {1
indicative of the synergy created by the greater number of
founders and recruits involved at the time of founding, 1its
employment  elsewhere in Canada and its sources of competition,
Most of the Iirger firms were founded in the carlier years of ocur
study’s time frame, their ability to survive has been a critical
factor leading to their growth and increlsing_ importance. Qur
study and supporting high technology literature iﬂdicnte‘ that
survival should not be regarded only as a necessary ingredient
for success, but as a measure of success. Given this measure,
most of lgur study’s  firms  can to some extent be seen as

successfyl,

The success of the firm does not appear to be affected
sfgnificantlg by the antecedent influences upon the entrepreneur,
Rithough a few specific characteristics seem to be associated
with larger firms and/or those whose entrepreneur had rated them
‘above’ their competitors in terms of their profit performance,
there was not one outstanding characteristic that could be
associated with an entrepreneur who has founded and created a
successful firm. Likewise a composite plcture of a successful
entrepreneur could not be constructed on the basis of o:r data

and analysis, Foreign entrepreneurship has been the main
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discriminant of technical entreprenéurship in our study. Foreign
entrepreneurs arer more technicllly'oriented than their Canadian
counterparts, both in their work and  educational backgrounds
stightly more international ip ;cope. 4% revealed by their-
working careers and their firm’s sources of competition; and mopre

closely associated with medium to large size firms,
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" CHAPYER SIXi CONCLUSION

Many regions hav; looked toward high technologngevelopnent
% 2 panaces for their development problems. Thup,f the high
technology findustry development fn the Ottawa area is of interest
~in part because of its scale and recent occurrence. There are
some notable large firms such as Northern Telecom, Digital
Equipncnt and Computing Devices, but most of Ottawa’s high
technology firms are small and have been founded within the last
fifteen years. Many firms have been founded by a group of
founders. The firms are local in nature with fﬁp";h‘?i“Q
enployees outside the Ottawa area. North Americ;n firm
competition is prevalent, a minority of firms competing uitﬁi;
those from Japan and Europe. Most founders initially financed ‘
their firms with persdnll savings. Few had federal or provincial
government assistance. HMore than fifty per cent of the firms
studied ;clllncd they achieved profitability within their first

year of existence.

What can we conclude about the nature of Ottawa’s technical
entrepreneurs and the form of the spin-off process? Ottawa’s
high techn#logu entrepreneurs are well e¢ducated, .the majority of
them holding a bachc!?r level degree in engineering or a
technical diploma. Unlike other studies (whose entrepreneurs:by
study design all come from a technical background) this study has
entrepreneurs from other backgrounds, usually co-founders with an
arts and management background, The entrepreneur generally
founds his firm when he reaches his mid-thirties after he has

worked for three or four firms in varfety of locations. The

1
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majority of the entrepreneurs had working eXperience in the high

technology sector before  embarki on  the road to

entrepreneurship.- Ottawa’s entregg_ eurs had four main reasons

- "
for leaving their preuifus emploger: learned of a market for new

. ideas; personal conflict in the last Jobi new breakthrough or
new idea; and someone decided to Join in venture, Fifty per cant
of the entrepreneurs gave additional reasons for leaving tht@f*—a\\)
previous employer, and of these the closure of & previous
enployer’s business was no;t often cited. Ott;:t’s new firm
founder is usually motivated to establish his own firn by the
urge for increased independence and Job~satisfaction, as ucl{ (1]
the freedom to explore new  idexs..” These antecedent
characteristics correspond closely with those furnished by other
studies.

The role of a substantial number of “foreign born

e e

Sﬁtrepreneurs has' been fhe main discriminant of technical

entrepreneurship in this study.  Although many of the foreign
‘.// . 4
born  and- Canadian born entrepreneurial characteristics are

similar, there are a few important areas where they differ,

'ﬁﬁy'F&rtlgn \porn entrepreneurs are more technically oriented than
sy -

dian counterparts with more of them having an

ol

g degrea and acquiring technical expertise at work.

orn. entrepreneurs are more minagerial in nature,

ccqufring' sales and warketing skills in their last Jjob than

did foreign born ent preneurs, and were the only ones to acquire
production skills, Foheign born entrepreneurs are slightily more

international in scope asrevealed by their working careers and
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their firm’s sources of competition. A rela iggship between

uhe}n an  entrepreneur is born and the size of his firm was

¢

revealed, uith foreign born entrepreneur: being more closclg

assocxated with medium to lurge size firms., The fcreign born
&

entrepreneur’s technical and internationtl orientation can be

overseas competition and innovation

seen as an advantage

beconé wore critica)l in the| high technology industry,

~

Unlike other Ktudies, this thesis could not £dentlfy & clear
characteristic profite of a successful entrepreneur, Statistical
tests fpund nﬁ association between any of the entrcprtntur!;l
characteristics and measures of firm success. The provision of a
composite picture of a successful entrepreneur by other studies
may be due in part to their differing study environments,
objectives and sampling procedures.  Several of the studies were
interestéd in identifying entreprenurs and firms ;ri;ing from a

. single or- controlled set of jincubator organizations, = This
constr;int would to a certain extent  homogenize  the
characteristics of an en;rcpreneur and enable the investigator to
proﬁide 8 more clearly defined entrepreneurial portrait,
Different study environments may ;lso provide varying cultural,
financial and infra-structural constraints.® These constraints
could refult in t‘differing entreprensurial attitudes,

\\\3ppoffhﬁf}ies. and cQ;éss; for the spin-off firm to succeed.

. This thesis does not provide conclusive evidence as to which

institutions may be considered the incubator organizations, OQup

study results confirmed the important role of the tast employer

in ‘many high technology firm start-ups; however a  number of

I
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founders either excluded jt or-naned it in conjunction with other
employers as being the most influential in the founding of their
firm.. Although there are varying opinions on the subject,
broblbly the best definition of an incubator remaint as the
institution that contributes the most to an entreprenur and his
spin-off firm. In order to determine this institution, & more
exhaustive study than the one conducted here is needed, with g4
more thordugh examination of the entrepreneur’s work history, the
technology his new firm markets ;nd.hls subjective assessment of
incubator contridbutions. » A further study would also help to
ascertain the degree to éhich an area’s growth can be considered
tndigenous.

This thesis has identified a ﬁatterp of spin-offs, with
three initial mijor incubator organizations, Computing Devices,
Northern Telecom and its re&ated firms, and the federal
government. A hierarchy of incubator orgahizations has emerged
from this initial pattern of spin-offs, which now reaches into
the third and fourth generation. This incubator hierarchy
supports the supposition that it is the growing high technology
entebprises that are th? most efficient incuhators. It is not
surprising to see the participat{on of Computing Devices and
Northern Telecom and |its related companies as incubator
erganizations, for bazh have been based in Q;tawa for a
considerable period of time and have significant research
facilities,

The
participation of the_ federal government as an incubator

organization 1is of interest, as several studies have found that
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the role of government is wusually secondary in nature,
) , _ .

supporting and encouraging research in an area, rather than

providing the generic technology that is usually associated with

commercial marketability. There was not one main government

department from which the new firms spun-off, making the nature

of the technology trtnsferrqd difficult to assess, 1in Ny cdses
the founder had beenfin 4 computer-related position. Although
the wuniversities and Nationa} Research Counci) don’t act as
incubator  organizations they are still f{mportant to the
sufrounding highetechnblogu complnie;. as they can provide both

skilled personnel and selective applied and generic technology.

In view of the exphasis on indigenoys groutﬁ and high
technology industry in modern regional development theory and
practice, an interesting question arises; how indigneous s
indigenous growth? One third of the entrepreneurs who started
the high technology companies in Ottawa’s TOC were born outside
of Canada, and went to high school in their country of birth,
Moreover, some of the technology that is being utilized by the
new firms has come from outside of Qttawa. The majority of the
entrepreneurs have worked outside the Ottawa area, and many of
the firms are strongly export-oriented, Thesﬂ,ftctors point. to
wany external influences in new firm formation. ~ Can one stil}
feel comfortable in calling much of the higﬁ technology
development in Ottawa-Carleton indigenous? I believe s$0, and fop
the following reagonst the entrepreneurs have 1ived here an

average of eleven years before founding  their  firms,

approximately fifty per cent attribute their founding motivations
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and skills to fncubator firms in the Ottawa irea, and they have

stayed here rather than establish their firm in another region,
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Spin—offs and New Firm Formation: Ottawa's Higzh Technology Industry

Tﬁis questionnaire should he completed by the founder of this company.

CONFIDENTIAL

1. What was your role in the establishment of this company? Please
indicate the name of your co-founders (1f any).

Are your co-founders still with the company? .If not, where may
i contact them? N~ \

' [N

2. In what year was this company established in the local area?

———————

3. What was your age at the time of establishment?

4. How many years had you"lived in the Ottawa area prior to the
establishment of this firm? - '

/

5. Where were your born? Canada ( ) Other (Please specify)

Where did you receive ydhr high school training? Canada ()
. Other

6. Please 'identify the area in thch you received your University or
College training. (Check all which apply). b

Engineering ()
Technical ()
BA ()
Commerce ()
MBA ()
Other

7. Please indicate your father's occupation.

Did he have his ovn business? Yes () No ()

s
b
t
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8.

9.

10.

1I1.

- 12,

-

Is this the first fim You have established? If no, please give
the year your first firm wvas established and its characteristics,

What was your last Job before establishing thig company?

Location of Job

Year of Appointment

Type of Industry

Name of Company

Year of Resignation

Approximately how many full-time jobs did you have ‘before _
establishing thig company?

Did you work outside the Ottawa area (Including outside of Canada)
on any of these jobs? Yes () No ()

What specific situation pPrecipitated your leaving to start your
‘own company? (Check all which apply}. i

Learned of market for new_fdeas ()
Learned of possible ‘financial backing ()
Offered position in new enterprise ()
Personal conflict v ()
New breakthrough, or neyw idea ()
Someone decided to join in venture ()
Project completed, delayed or dropped ()
Other (Please specify)

Which of the following would you consider to be asignificant
in your personal decision to establish yYour own firm?
{Check all which apply}:

1) Being own boss - independence (
2) Monetary reward inadequacy (
3) Freedom to explore new areas |
4) Advancement ) (
5) Desire for increased Job
satisfaction ()

Other (Pleage specify) ~
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19.

20,

21,

22,

23.
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What role (if any) did the FPederal Government or crowm corporations
play in the establishment of this firm? '

What role (if any) did the Provincial Government play in the
establislment of this firm? -

What is this firm's 1982 level of employment?

Total

In the Ottawa Ares

Elsewhere in Canada

Elsevhere in World .

Are your net earnings for 1982 positive? Yes () No ()

How many years since the founding of the company did it take
before you achieved profitability?

How would you rate your profit performance in 1981/82 in rélation
to your main competitors? .

Above ()
Average ( )
Below ()

How many firms constitute your key competition?

What are your key sources of competition?
Imports from US ( ) Japan () Europe () Other ()

Domeatic from Foreignp owned firms () cCanadian owned firms ()

&
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13. How many people did you recruit éq leave your previous employer

14,

16.

17.

to join your company in its first year of existence?

What skills from your laat Job’did you find most valuable in
managing your first businesa? Please describe,

Which previous employer(s) (1f any) provided the most formative
experience in leading to your founding this firm?

In which areas did it{(they) provide the most experience?.
(Check all which apply).

Programming - ()
Sales/Marketing ( )
Management ()
Production ()
Financial )

Technical (Please specify)

Other (Please specify)

Were this firm's'inittal product lines/technology competitive
with those of your previous employer? Yes () No ()

If yes, Directly () Indirectly ( )

Were this firm's subsequent product lines/technology competitive
wftQ/;hose of your previous employer? Yes () No ()

If yes, Directly () Indirectly ( )

How did you initially finance this firm? (Check all which apply).

1) Personal savings ()
2) Other private sources ()
3) Federal Government

programs or assistance ()

4) Provincial Government =
programs or assistance ().

5) Assistance from
previcus employer ()

Other (Please specify)

R,
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NAME OF RESPONDENT

POSITION

COMPANY

TELEPHONE NO.

Thank you for your co-operation.

Linda Nichol

Geography Departmént
Ottawa University

165 Waller St,
Ottawa, Ontario
K1IN 6N5
231-2395

Dr. Guy Steed

(Science Council) 992-3986

Mr. Shawn Markey (CIDC) 236-3500
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APPENDIX B
RESPONSE RATE FOR QUESTIONNAIRE
FOUNDING RESPONSE RATE k4
QUESTIONNAIRE DCSIGNATION NUMBER OF QUESTIONNAIRES
Questionnaires sent 287

Questionnaires returned

that could not be used &2
Questionnaires returned

that could be used 82
Questionnaires used as

a special mention 3
TOTAL 147

RESPONSE RATE = 59,511

CO-FUUQQING RESPONSE RATE

QUESTIONNAIRE DESIGNATION NUMBER OF QUESTIONNAIRES

Guestionnaires sent v 72
Questionnaires returned
(al] could be used) 31

RESPONSE RATE = 43,057,

(R
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BACKGROUND FOR CO-FOUNDERS ©

F= Founder

Company A:

Company B:

Company Ci

Coppany D1

Company Ei

Company F1

Company Gt

Company Hi

F1
F2

F1

F2

F1

F2'

F1

F2

F1
F2

F3

F1

F2

Fi
F2
F3

Fa

F1

F2

educ)
work)
educ)
work)

educ)
work)
educ)
work)

educ)
work)
educ)
work)

educ)
work)
educ)
work)

educ)
work)
educ)
work)
educ)
work)

educ)
work)
educ)
work)

educ)
work)
educ)
work)
educ)
work)
educ)
work)

educ)
work)
educ)
work)

Engineering, technical

Production, marketing

No university or college training
Management, finﬁncial, sales, technical

Science

Technical
Engineering, music
Othenr

Engineering, technical, Commerce
Production, technical

Commerce

Management, production, financial

Technical .
Shop organization '
Commerce

Sales

Engineering, technical, BA

Programming, technical, management
Engineering

Marketing, management, sales, programming
MBA

Sales, financial, technical, management

Engineering

Planning

Engineering, Science
Programming, management

Engineering

Technical, management, sales

BA

Sales, marketing, management, technical
Engineering :
Programming, management, production
Engineering )
Financial, management, programming

Engineering, Commerce

Sales, warketing, financial, technical
Engineering

Management, production, technical

“
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WORK AND) ‘EDUCAT 1ONAL
Compang I: F1 edyc)
work)
F2 educ)
work)
Company Jr F1  educ)
work)
F2 educ)
work)
Company K1 F1 educ)
. work)
F2 edyc)
work)
Company L1 F1 educ)
work)
F2 educ)
work)
Company M: F1 educ)
work)
F2 educ)
work)
Company Ni Ft educ)
work)
F2 educ)
work)
Company 0: F1 educ)
work)
F2 educ)
work)
Company Pt FI educ)
work)
F2 educ)
work)
Company @ F1 educ)
work)
FZ educ)
work)
F3 educ)
work)
F4 educ)
vork)

146
»

BACKGROUND FOR CD—FOLNMER§ CONTINUED

——

BA
Technical, sales, marketing
Commerce

Technical

Engineering

No acknowledged work experience
Engineering .
No acknowledged work experience
Engineering

Sales, ®sarketing, minagement
Engineering

Programming, sales, marketing, minigement
Engineering

Engineering skills, technical
Engineering

Technical, management
Engineering

Financial, management

Physics

Financlal. management, programming, sales,
marketing .

Engineering
Technical
Engineering
Technical, marketing

Commerce

Financial, management
Engineering -
Technical

Engineering
Marketing, management, technical_
Engineering, technical, BA
Financial, management \

P -
Math, Physics, Engineering
Programming, technical -
Engineering, technical
Marketing, management
Science
Technical, programming
Science -
Technical, management, marketing, sates,
programming
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HORK ANL EDUCATIONAL

Company R

Conp;ny S

Company T:

Company Us

Company V3

Company W:

Company X3

F1

F2

Fi
F2

Fi

F2

Fi

" F2

F3

F4

F1
F2
Fi1

F2

F1

F2

educ)
work)
educ)
work)

educ)
work)
educ)
work)

educ)
work)

educ)
work)

educ)
work)
educ)
work)
¢duc)
work)
¢duc)
work)

educ)
work)
educ)
work)

educ)
work)
educ)
work)

educ)
vork)
educ)
work)

187

BACKGROUND FOR CO-FOUNDERS CONTIMUED

Engineering
Management, financial
Theoretical Physics
Management

Engineering ~

Sales, marketing

Engineering

Technical, sales, marketing, management

No universitg or college training
Progranning,!G§?=i. marketing, management,
production

BA

Sales, marketing, management, production,
financial :

Commerce, Common Law

Sales, marketing, management, financial
Engineering

Management, technical

Commerce

Sales, marketing

Engineering :

Sales, marketing, management, financial

Engineering, technical

No work skills admitted
Engineering

Hanagement, programming, technical

Engineering

Programming

No university or college training
Sales, marketing, management, financial,
production

Engineering

Technical .
Engineering ’
Sales, marketing, management

Source: author’s questionnaire, 1982,

-
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HORK AND EDUCATIONAL BACKGROUND FOR SOLE FOUNLERS

Company

" Company

Company
Company
Company
Company
Compang
Company
Company
Company
Company
Company
Company
Company

Company

1:

2:
3
41
H
b1
71
83
T
19:
11:
12:
13
14;

15:

educ)
work)

cduc)
work)

educ)
work)

educ)
work)

educ)
wolrk)

educ)

_uork)

educ)
work)

educ)
work)

educ)
work)

educ)
work)

educ)
work)

educ}
work)

educ)
work)

educ)
work)

educ)
work)

BA s
Management, satles, technical, financial,
programming - -

Engineering
Management, financial, technical, other

No university or college training
Sales, marketing, programming

Mathematics/Physics
Engineering, wmanagement, systems analysis

Commerce ‘ .
Sales, marketing, wmanagement, financial

Engineering, technical
Management, financial, technical

Technical
Technical

Technical, mathematics
Financial, programming, management, production

No university or college training
Product knowledge, management

BA, merce

Progriimming -

Engineering ‘ . \
Sales, marketing, production, equipment design

Commerce ;
Management, technical, fipanciatl

Commerce
Production, technical

No university or college training
Management, consulting skills

Engineering ) &
Programming, sales, marketing, management,
production,. financial, technical
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EQBE@QQ#EDUCATIONAL BACKGROUND FOR SULE’fGﬂNDERS CONTINUED

-,
Comipany

Company
Company
Compan
Company
Company
4

Company

Company

Company

Company

Company

Company
Company
Company

Company

161

171

183

19:

21:

223

233

24:

25:

263

273

28:

29

301

educ)
work)

educ)

work)

educ)
work)

educ)

wiTkl,-
. !

educ)
work)

educ)
work)

edug)
work)

educ)
work)

edud)
work)

educ)
work)
edug)
work)

educ)
work)

educ)
work)

educ)
work)

educ)
work)

¢

Mathematics
Programming, sales, anReting, minagement,
production i

B.Eduction, Philosophy
Management, sales, marketing

Engineering
management

MBA, Science
Technical, progr1nming, minagement, marketing

Engineering .
Sales, marketing, technical, management

Engineering, technical .
Programming, management, technical

Physics, MBA
Programming

"Engineering

Financizl, management, technical

Engineering

Programming, sales, marketing, management,
technical

Commerce —

Financial, management, programming

Engineering, technical
Sales, marketing, financial, management,
technicy

FhD Mathematics
No admitted skills

Technical
Management, common sense

Technical
Marketing

No university or College training
Marketing .

1
——

-~

it
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Company 31: educ) BA :
work) Technical, production

Source: author’s questionnaire, 1982,
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Technical and Management

Technical

Mznagement

No education

Other
TOTAL

NURK

Technical and Management

Technical
Management
None

Other
TOTAL

WORK AND EDUCATION
GROUND

e e . e e v

Tec{nical and Management

Technical
Maragement
None

TOTAL

———

151

————— e

)

—— e e i

30

Sourcer author’s qQuestionnaire, 1982,

L

e .

PERCENTAGE

13.317
73.337,
6.467Y.
. 3.33%
3,332

109. 007,

o e i et s i i

13.30%
10%00).

3:33%
100. 007,
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Company

Company

Company

Company

Company

Company

Company

Company

Company

Company

Company

Company

Company

Company

Company

93

1

11:

123

13;

14;

153

OND WURK BACKGROUND FOR THUSE CO-FOUNVERS MO HAVE NO

Shem s —mamasaY MW -

CO-FOUNDING RE

educ) Engineering
work) Management, sales, marketing

educ) Engineering
work} Technical, management

educ) Engineering (M.Sc.)
work) Programming

educ) Engineering
work) Engineering, management, technical

educ) Technical
work) Management, technical, production, marketing

educ) Technical
work) Technical

educ) Engineering
work) Sales, marketing, management, technical

educ) Commerce
work) Management, financial

éduc) Engineering, technical
work) Management, production

educ) Engineering, technical
work} Technical, sales, marketing, management,
production, financial

educ) Engineéring
work) Technical, market{ng. financial

educ) Engineering
work} Financial, management

educ) Englneering
work) Management, production

¢duc) Technical .
work) Management, production, technical

eduyc) Engineering
work) Management, programming
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EDUCATIONAL AND WORK BACKGROUND FOR THOSE CO-FOUNDERS WHO HAVE NO

Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company

Sources

———— e e

CO-FOUNDING RESPONSE CONTINUED

e

161 educ) BA
work) Marketing, management

17t educ) Engineering, MBA
work) Management, production

18: educ) Engineering
work} Programming

‘W

19: educ) No degree (Hilitary)
work) None admitted ,z)
e

20: educ) B.Sc, (Chemistry)
work) Programming

21: educ) Technical, B.Sc,
. work) Management, programming

223 educ) ﬁhgsics
work) Programming, sales, warketing, wanagement

231 educ) Engineering, technical
work) Management

241 educ) Commerce~
work) Marketing, management

251 educ) Engineering, techncial, BA
work) Management, financial

26t educ) Engineering
work) Management, production, financial

2731 educ) Technical
work) Sales, marketing, financial

281 educ) ineering, Technical, Commerce
work) (Sales, marketing, management

29t educ) Eng?noering. Commerce - : \
work) Technical, management

301 educ) Engineering, MBA
work) Sales, marketing, fidancijal

author’s questionnaire, 1982,
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LIST OF INCUBATOR ORGANIZATIONS FOR CO-FOUNDING FImMs

COMPANIES WITH FULL CO-FOUNDER RESPONSE

————— e o o

Company A1 Founder 1) R.0.R. Associates
Founder 2) Batagraphics

Company Bi Foundgr 1} Subtech
Founder 2) John Swift & Associates

Company Cr Founder 1) Anchor Tool & Die (Montreal)
Founder 2) Fleetway Manufacturing Company Limited

Company D1 Founder 1) Data Legic
Founder 2) Data Logic
Founder 3) Cord King of Canada

Company Ei  Founder 1) no'ifhe given ( a communications company)
. Founder 2) Bel Canada
X
Company Ft Founder 1) Systemhouse y
Founder 2) Systemhouse
Founder 3) Systemhouse
Founder 4) Alpha Microgystems {(Toronto)
Company G: Founder 1) Farinon (Hoj&??!TT’
' Founder 2) Quasar Systems

Company Hi  Founder 1) Microsgstems International Limited
Founder 2) Microsystems International Limited

Company I1  Founder 1) Systems Approach Limited
Founder 2) Systems Approach Limited

Company Ji  Founder 1) Microsgstems lnternafional Limited
Founder 2) Micre stems International Limited

Company K: Founder 1)

etoﬁ Board of Education
Founder .

Adga Limited

o
Company L: Founder {) Computer Science Canada
Founder 2) ADP Autonet (Nashville, Tennessee)
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APPENDIX DI

LIST OF INCUBATOR ORGANIZATIONS FOR CO-FOUNDING FIRMS CONTINUED

——

FIRMS WITHOUT FULL CO-FOUNDER RESPONSE

Company At Founder 1) I.P, Sharp Associates
Founder 2) Microsystems International Limited

Company Br Founder 1) Spectra Research Limited
Founder 2) Leigh Instruments

Company €1 Founder 1) Federal Government {C.R.T.C.)
Founder 2) Federal Government (C.R.T.C.)

Company D:  Founder 1) Student
Fpupder 2} Student

Company Ex Founder 1) Computing Devices Company
Founder 2) Computing Devices Company
Founder 3 Computing Devices Company
Founder 4) Computing Devices Company

Company F1  Founder 1) Bell Northern Research
Founder 2) Bel] Northern Research

Company Gt Founder 1) Cantec Representatives
-Founder 2) Leigh Instruments

Company H:  Founder 1) Dahistron Eastern Limited
Founder 2) Dahlstrom Eastern Limited

Company I: Founder 1) Leigh Instruments
Founder 2) Systems Dimensions Limited
Founder 3) The Software Factory (Valleyforge,PA)
Founder 4) Compyter Systems Limited

Company J: Founder 1) Federal Government (E.M.R.)
Founder 2) Federal Government (E.M.R.)

Company K1 Founder 1) Royal Canadian Mounted Police
Founder 2) Royal Canadian Mounted Police

Company Lt Founder 1) Federal Government (Public Works)
Founder 2) Systems Dimensions Limited

Sources author’s questionnaire, 1982.
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