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ln recent years high technology has moyed into the forefront in regional economic
' development strategies throughout North America and Europe The attraction of high
- technology more recently spilled over into the province of Alberta, a peripheral region in .
" Western Canada which is seeking to diversify its resource based economy. In this regard the
provincial government released its industrial strategy (White Paper) which emphasized high
technoiogy development in] uly 1984, and the Department of Technology. Research and
: 'Telecommuntcations”was roeently established in February 1986 '
. ‘T)he overall nbjective of thts thesis war to provrde a greater understanding of high
‘) technology’developrnent tn l’dbbrta w&ssessmg the provmce 's exlsttng high technology base,
The study was based on 116 questtonnarre responses recerved from high technology f irms in the |

——

| provmce md‘s’h?f whrch werg located in the metropohtan cities of Edmonton and Calgary.
‘ Based ona literature revie\v of high technology development elsewhere a series of 29 research
' hypotheses were formulated and tested under the f ollowmg categories: Categonzauon of ngh

Technology Firms n Alberta Commercial Performance of High Technology Firms, Locauog
 Factors and Government Support Programs o ' ,

. The data re\tcaled that the high technology sector in Alberta 1s generally immature,
'Most f irms are small rndependently owned Alberta oompames which are pnvately held and \
" 'were estabhshed more than six- years ago In addrtron, they are manufactunng products
predommantly in the electromcs and commumcations and computer areas, but a large
proporgon of them sell specrahzed services. |
Analysrs of ftnandai trends found that Alberta s high technology firms are survrvmg

and growing. Corpdrate executrves and management further exhrbrted opumrsm about the e “\
future potentia.l for their frnns Most firms were found to conduct full -time internal R&D" A
programs which emphnsned new products/prooess development In addition to product

diversification, geographrc drversrf icatron of markets was found to be important among hlgh

technology firms. ' _ o _ -

-
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‘ Reseucﬁ puks were, unimpomnt mfluenoes pn location with cost being cited as the
| major reason ‘lOverall Business Cllmate". "Foundlng Entrepreneur leed There", "Atcess to
Markets”, "Labour Skills and Avallabiliy", *Political Sability” and *Provincial Tax Cllmate -
were cited a5 the most lmpomnt Jocational influences. The metropolitan locations of ~ \,-/
Edmonton and Calgary were clearly hpréfen‘ed over regional cities and small towns because of
the availability of services. - |
Government programs were found lo be unimportant to lugh technology firms with the .
. exoeptlon of R&D lnitmnves and marketing For high technology firms to grow and prosper in
Alberts, most firms fJ the provmcial government should provide a stronger commitment to
hxgh technology in addition’ to greater financial support for R&D

Overall the thesis research confirmed the exnstence of indigenous hngh technology

development in a number of promismg areas other than the oil and gas mdustry
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The provinoe of Alberta possesses g relatively simple omic structure due to its

rellance on the exploitatxon of raw materials Economic growth h(s been histoneally determined

| by the expanston of Qe resource sector or by growth of actnvitres hkaed with it. Petroleum,

< natural gas and agricultural products are the major commodities which compose this resource

N

~ sector. In 1984, the economic value of producuon generated by these groups totalled

approximately $29 billion, of wluch 83% was derived from petroleum and natural gas sales.!
Large oil reserves were first discovered near Leduc in 1947, providing the stimulus for
substanttal econonuc growth during the rmmedtate post World War 11 period. However, 1t was

the dramatic price mcreases uutiated by the Orgamzatron of Petroleum Exporting Countnes

—— L

(OPBC) since 1973 that contnbuted to rapid economtc growth and prospenty in recent years
Wright (1975) (m Barr and Fatrban'n) discussed the advantages petroleum prov:ded to
Nberta 's economy, and the changes it initiated in the.provmce as a whole:
v .. petroleum has been rmportant to Alberta in provrdmg large sums to the
provinclal treasury, in hastening urbanization and population expansion, in .
generation of a market which could be efficiently serviced by many seemingly related

- industries, and in permitting drversxfmnon for an econorny which might otherwise .
have been rather unstable.™? Y t . . .

The economrc diversifi icauon alluded to by anht generally coincides, with the x
Conservauve government's mdustnahzation strategy of the 1970's..This strategy appears to
parallel Rostow's theory which clalms that regional eoonomrc development occurs in a sequence
of stages evolving f TOMm & subsrstence economy through the explmtatron of resources to the
early and advaneed stages of mdustnahzauon s However, the provincial gov’ernment generally
dxsoounted the effects of external influences on eoonomrc growth, believing that by |
strengthemng its control over the economy, Alberta could be protected from outsrde pohtrcal

and economic forces. Tlns control would further enhance Alberta s baxgarmng position dﬁnng

——

' f ederal- provincial pncmg negotrattons for the provmoe 's petroleum and agricultural Tesources.

Alberta's politicians and business leaders, among others, have tradmonally vnewed these pncmg

‘ agreemerits as berng equitable for all of the provmces. except Alberta. They have also viewed

.
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_ Alberta as an exploited dependent of Central Canada and that this condition had to change.

Changing the economic structure of Alberta is a formidable task. Due to a combination

of locatronal historical and economic factors, Alberta has always remained a periphery to

' central mdustrial Canada The provmce lacks mature secondary tndustnes whrch is rel‘lected by

a manuf actunng sector dependent on the industrial core of Canada for 75-92% of its

. manufacturing mputs *'This reliance on productron based outslde the province, combined thh
its resouree -based economy, are forrmdable facts to overcome by those rnterest groups which
beheve that economrc change can only be accomplished by transf ormmg the provmce from a
penphery to an mdustnal core where wealth and power are located Nevertheless itis generally‘

greed that economic drversrf jcation requires the development of secondary industries in order

to stabilize Alberta § economic structure and ensure economic growth. Former Premier Peter

~ Loughheed cited the neoessity of fostering "natural indusuies"’v such as petrochemicals and '

o

agncultural food processmg. thereby ensunng an economic transition from primary extractive

mdustrres 1o the processmg of raw matenals and manuf acturing. An mdustnaltzetl economy
would be created and the ernployment opportunities for Albertans would be improved.*

~ The development of petrochemicals and agricultural processing represents a logical

extension of the province's strength in energy Tesources and agriculture, and perhaps may be an

effective long- term solutron for the successful diversifi rcatron of the Alberta economy.
However, it has also been argued that if the government drdbnot magage growth and drrect the
. economy:in this desired path, the province could ultimately become even more.gependent on its

natural resources: Some have even argued that petrochemicals and agricultural f ood processing

kel

did not constltute industrial diversification at all.’ '

‘e

In 1976, the Conservative government establrshed the Hentage Savmgs Trust Fund,

* which derives its revenues fi FOIR a percentage of oil and gas production sales and provincial

royalties. A primary purpose\of the fund is to provide capital for diversifying the economy

rbefore depletmg oil and gas reserves are exhausted Until reoent years, mdustnal mvestment

from the fund focused on t‘hose derqelopment industries duectly related t0 the energy sector and

L}
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* stability to the economy.

did very llttle to encourage growth in other areas ' -
As Alberta entered the 1980's, industrial diversification continued to be regarded asa
major issue of economic development strategy. However, the economic recession which began
in 1981 and the abrupt down turn of world oil and natural gas prices inevitably forced the
provinoe to examine alternative means that would potentially broaden the province's economic

base, reduce the dependency on oil and gas production. ensure economic gnowth. and add

"In the case of Alberta, industrial diversification is best defined as broadening and
changing the composition of the industrial structure so there is less dependence on a
few industries which are characterized by short-run price and income stability."™

While "broadening and changing the composition of the industrial structure” has only

recently been addressed by af ormally pubhshed government White 10 designed to steer a

course for Alberta S econormc future it is apparent that drvgrsihcauon r
tdentnf rcatron ot‘ mdustrres that are capable of sustained growt_h and, competiti ness. .

‘It is becoming more and more evident throughout the world that abg¥e average growth L
and competitiveness are being achieved by the ernerging high technology sector. High

technology industries have exhrbtted about twrce the increase in productivity, three times the

| growth rate nine times the employment growth, and on€-sixth the price increase that have

characterized low technology'mdustnes n World demand for lngh technology goods has been
mcreasrng ata raptd rate leading some economrsts to conclude that the 1980's and 1990 s will

belong to those countnes that develop and extend therr eapabrhty in high technology areas 121t p

~is for these reasons that pohcy makers are now senously exarmmng hrgh technology industries

to determine the potennal for estabhshmg them in Alberta. Indeed ‘the- Alberta Department of
Technology Reeearch and Teleoomrhumcauons was recently estabhshed in February 1986.
Analysrs of the performance of hrgh technology industries, f actors contrrbuttng to thexr
success and loeauonal patterns have rmportant rmphcauons for regional eoonomtc development .
and planmng Thece areadof research are of critical importance at thrs txme meause provmcnal |
and local governments have tradmonally viewed the establishment of hrgh technology research

B e
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and dévelopment parks as the necessary impetus for creating high technology industrial growth.

'Research. parks have been introduced in Edmonton and Caliary . a8 well as several other. ..
locations across Canada, but for the most paft remain in embryonic stages. The most‘f; jmportant

Jinanswered questioné v;ghiéh must bc addressed are: Cfm high technology industrié_s .

A

successfully introduced In the province of Alberta, thereby contributing to the econpiia

' . 4
diversification objective of the province? Do the research parks already introduced ..‘*“-'; de the:

necessary means for encouragirig the establishment and growth of a high techy( fctar

Study Objectives

The major abjectives-of this thesis are summarized as follows:

1 ° 1o asseés the potential for establishing high technology industries in the}rovincc of
Alberta by discussing and analysing the influence on locational decisions of firms -
*, glsewhere T o

i. to analyse the factors which contribute to the growth and success of 'ﬁigh technology
firms ' o L . .

ii. to prbvide a historical r'é{'iéw of the deVélopment of research parks to determine what
factors have cqutributed to the success and failure of prominent parks in North America

v, to provide a greater understanding of lngh technology development in Alberta by
_assessing the province's existing high technology base :
. !

V.o to-provide tentative conclusions about Alberta's location and economic advantages for
_ establishing high technology industries, and provide preliminary recommendations for
future direction ,
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I1. High Technology Industries

A Introductin

This chapler' er;nmlneo the nature of high technology industries and reviews the
perfo\nmn}dn_‘gifyd{q that have attracted the attention of economic development strategists. ‘
. The first sectlon provldee a worklng definition of high technolnrthlndustrie&. followed by a
clnrll‘leetlon of terms central to the discussion and an outline of the relationship hetween
lnnovntlon and reswch and development. The final section reviews the performance of lngh
technology: indunttles by examining the foﬂowing factors: growth rates, employment -
generation. export sales, entrepreneurshnp. and fore:gn investment in Canada

. Ay

Defining High Technology Industries

The term ‘high technology' has been used very loosely, taking on different meenings to
 different groups. The Seenc Council 4f Canada generally defines the high technology sector as
tht group of firms which employs a large nnmber of technicians, engineers, and scientists who . ]
carry out Rwearch and Development (R&D)." In tontrast, the Connectictf@igh Technology
Council simply defi ines the high technology sector as "any industry that is going to crehte jobs
mthe 1980's and 199‘(.)’s"..1 " ’ , ) |

—~Glasmeier et al. (1983) note a significant misconception about high technology

industries in ,that'(i'nuch‘of the existing literature tends to treat them as a homogenous group.
These authors 'found the high technology sector to be very broadly based, encompassing 29
mdustrm groups whrch employed gxeater than the Amermn national manufacturing average of
scxentific and techmeal oocupatrons 3 Thurow (1984) further a?dressed the complexities ¢ of |
defining 200 categorizing high technology industries now that many high technology prooessec .
are heing adopted by low technology mdustnes He cites the automoblle industry's use of
industrial robots in the production process, and questions whether thts_lndustry should now be

“

eategdriud as high technology.* At the other extreme, Markusen (1983) notes that



approximately two-thirds of all jobs in the computer software sector in the United States are
low skilled clerical and service occupations, exhibiting characteristics of s low technology
industry.* It is for these reasons that Browne (1983b) views high technology as a concept rather

'

than a set of industries that can be defined by-the Standard Industrial Code (S.l C.). ?rowne
doss, suggest, however, that high technology is broadly based noting that both innovative
characteristics and Toutine: oroductlon processes are found within most lnd\mrlel althou'gh
some are more technially lophhtiuted and innovative than others. ’l’heie ‘examples lehd
support to the Glumerer et al. senario and further demonstrate that the hrgh rechnolohy seclor
is very complex and diverse

Bollinger et al. (1983) argue that there is no cleu -cut def| inition of high technology
firms. However, therr research focusses on new technology firms which repreeent a sub-group
of the hrgh technology sector, New technology firms ate distinguished by two characterisucs
first, they are founded by individuals or groups of teclrnologioal entreprencurs; and second,
they are rndpendem in t.hat they do not mclude subsidiaries of - large firms.” In Canada Steed
(1982) labels these technolor, companies 'threshold firms', although his definition is narrower
than Bollmger s, descrrbrng ovly medrum -sized Canadian enterprises (100 -2499 employees) tlnt
have emergtd from smrdf aggressive firms in this country- 's most technology intensive sectors.’ (

However both definitions are used to descnbe mdrgenous firms whrch are founded to

- commercially exploit a technically Amnovauverrdea and derive benefits from research and

' development expenditures.

* New technology firms are receiving increasing attention from analysts because they are

the mosto cost efficient performers of R&D. Peters and Waterman (1982) cite a National

" Science Foundation study which found that new technology firms (less than 100 employees) in

 the Uhited States produce about four times as many innovations per research end.developmem .
/ dollar as medmm srzed firms (100-999 employees) and about twenty- four times as many larger -
firms (greate‘r than 1,000 employees),’ while acoounung for only 5% of all research and

dEVelopmmt expendrtures in that country.!® They have also made a major contribution to
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generatmg and matntatning empIOyment m ‘North America and Western Europe. even dunng a »

¥ . B

pcnqd of htgh unemployment ﬂprte these redeeming characterrstrcs new technology firms,

' by Bolhnger etal., malte up only\one componenh of the hrgh technology sector.

T

Suhstdrarres of larger ftrms are of't ten excluded from the htgh technolbgy ltterature perhaps

C because of the sucoesses achreved by new mdependent htgh technology f mns over a relatrvely

- shon pertod of ttme Large multt plant firms spend more money on research a% development '

s

" L \péssess better knowledge of producuon and markets and in many cases are the SOUrces of 1deas

o _‘or knowledgeable mdrvrduals that result in the f0undmg of new technology firms. Farlure to

recogmze these la.rger ftrms and their subsrdtanes in’ any discussron would exclude a signifi tcant ‘

Ao < ”

: ¢ p 4
- component of the hrgh technology sector lt rs therefore the: mtent of thrs study to v:ew the
' hrgh technology seCtor in broad terms as set out by Glasmeter et al. and Browne I::rps

mvolved in basrc and applted research research and development in new and exrstmg

' product/proeess areas specrahzed manufacturtng and busiriess services were mcluded in . -

[

o determrmng Alberta s hrgh tethnology sector

Clarlfrcatron of Terms

Although srgmf 1cant iff erences of oprmon about lngh technology mdustrres Temain

- " among most analysts it is generally agrwd that the hrgh technology sector contmues tobe @

- 'sueeessful because it is mnovattve and carries out relatrvely hrgh levels of research and

development “These terms as well as assocrated expresswns of ten connected wrth hrgh

‘A} technology rndustrtcs requrre clarification.

e s

-

" Innovation: - -In general, the initial introduction of a new product,

~ and/or the first utilization of a new production ProCess. .

" An innovation always rests upon an invention, that is, on
a new knowledge which i is translated by the innovator into

-~ ecorfomic activi ty ' o .



Diffusion:

- Research and

B Development

Basic Research

A\

Applied Research:

Develog' ment :

- Off ensive’R&D .

- Def ensive R&D

Research Park:

t

’

.

 Diffusion is the information transfer between the ,iinvemor»

. ‘or processes..

* A defensive apbroach'ditéxﬁpts to protect an established

[

and {gagvator, and between innovators skt includes - )
research and:¥eflopment, production, marketing, and

- distribution ‘Tt hay also refer to the widespread adoption,
. purchase and use of new techniques or products. ~ *

Ia this study, the,la‘tﬁt‘ér def’ inigmggai)pliqs to this term.
PR : o o '

R&D is generally defined as investigative and experimental
work carried out to acqujre new scientific and téchnical
knowledge, to devise and develop new products and’ -

~ processes, or to apply newly acquired knowledge in making N

technically significant improvements to existing products

¢

* Original investigations for the.advancement of scientific

knowledge without specific commercial obiectimm ‘tis -

_ carried out for the most part by universities. - b « - g:also

“be conducted by government laboratories, isie piif: -
sector and non-profit research organizations

An investigative process directed toward the discovery of

- new scientific knowledge having specific commercial

objectives with respect to products or %rocesses. <

Non-routine technical activity concerned with translating -
information by the firm into commerical products or
processes. n :

4

"An offensive approach involves attempts to be ahead of
" competitors in new product development. o

~y '

5

* market and technological position by developing -

imitative-type new products.

-(Also known as a Research & Development Park or .
Science Park) An industrial land development that links an
academic institution or major research facility involved in
scientific research with the business community. Uses are
restricted to science-related research efforts.with activities -

- such as sales offices, warehouses, and drdinary

manufacturing plants not being permitted.
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- Survey Terms:
Independent firm Lo a firm which is headquartered inside Alberta

Canadian R - A a firm whrch is controlled by a parent company
spbsidiary : * . headquartered elsewhere in Canada -
o . v i /- ‘ »
Foreign subsidiary: = a firm which is controlled by a parent: -
- e Cn company.headquartered outside Canada. ‘

oLt
’

Note: Branch plants whrch are. not mcorporated as separate firms, have been
' classrf ied as subsrdtanes in thrs study

3

lnnovatlon and Research & Development .
~Many economrc analysts have argued that mnovatlon is the cructal element f/ or th‘e/-“ -7

-, - survrval of many mdustnes Itis crted often-as the reason behmd corporate success stones in

) western developed countnes and when compames fail to be mnovatwe the whole econormc

Process can_slow down or Weclme n ' S '- *

- W

w

-

e Itis generally accepted that rnnoyatron prov:des»a basts for economic growth and is
. » related to. productivity, employment ‘and competmveness m both domestrc and international
markets Theref ore, o enhance rnnovanve activity may lead to an 1mproved overall economy
Hrgh technology mdustnes are envisioned as- .consisting of hrghly competmve
mnovattve f irms, whose activities will spur economrc growth drversrf y the economy and create
employment 12 In a dmon they. have been cited as bemg necessary for provrdmg innovative - ‘
ideas, products arﬁi processes essentlal for rehabilitating older decltnmg mdustrres i These ‘
expectatrons have attracted the attentron of all levels of govemment rn western developed
countnes many ‘of whrch are vrewmg high technology mdustrres as the solutron to therr
econonnc problems However, the mnovauon process is not easrly understood and is only now
reoetvmg consxderable attentron. .
' Schott (1981) notes that innovation is so dive'rse that it is impossible to develop any

single measure of inovati&’: activity, Research and development expenditures serve as an .
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'lndicator but represent only one part of the innovtﬁon process i However, Maleckn (1979)
mamtams that a commltment toR&D is f undamental to the mnovation process-'? Thwaites '
(1978) amved at a simxlar conclusron notmg that the low level of R&D performed by many

f irms in No ritain srgmftcantly reduced the probablhty of technologlcal advance.'*

) found that mnovatxon is difficult to analyse because it may be ml‘luenced
' by a wide range of complex eoonomlc cultural and behavroural factors as well as government ‘
policies. Furthermore, it can emerge from several sources including corporate R&D pnvate
investors, unrversmes research orgamzattons and government research f actlmes 7 On the other' '
hand Ellm (1981) ooncluded that R&D does not necessarrly spawn vrable mnovauon although
it has been documented that the mcrdence of product mnovatlon is greater among firms - |
perforrmng internal R&D 1" Many successful mlldvatrons have been mmated by market
appraisal and recogmtron of techmcal feasnbrlrty, which mevrtably draws problem solvmg
_R&D Success of these orgamzatxons is often dependent on the firm's abrltty to attract or retam |
hrgh qua_hty techmcal personnel. whrle ‘at the same ttme_mamtamrng close commumcatron -
between R&D and marketing divisions. .. -
| Many‘studies haye demonstrated that investment in R&D contrlbutes siénif icantly to

the overall sucoess of both small and large high technology firms. Howells (1984) revnewed a

«  study comprled by Branch in 1974 that showed an rmportant hnk between nsmg corporate.

profits and previous R&D conducted by one hundred large firms in the United States during

the penod 1950-1965. ** In a more recent study of high technology startups, Kao (19%3) noted
a strong ¢orrelation between fi mancrally successful fm@xd concerted R&D efforts.
-'Unsuccessful f irms were found to carry out little or no research and development Ina" -

' comparattve study of small lugh technology firms in Scotland South East England and the San
Francrsco Bay Area (including Srhcon Valley) (hkey (1983a) measured the incidence of
product innovation. Although the survey oconf 1rmed that the San Franctsoo Bay Area produced -
the highest rate of product mnovauons and Scotland the lowest, it is srgmf icant to note that

©22.2% of the firms. surveyed in Scotland perf ormed no R&D as compared to only 8.3% in the

y



(2

13

. San Franclsco Bay Area ¥

lt has been argued that only firms generatrng a substantral cash flow can support a -

: sweable R&D effort Many firms are unwrllmg or unable to borrow f unds to support

. investment in-full- tune R&D activities, although it has been found that technologrcal -
entrepreneurs in smaller hrgh technology frrms often conduct rn'house R&D ona part ttme .
basis.?? However mvestment rn R&D carries a hrgh degree of f mancral and techmcal nsk
which explams why all busrnesses are generall; ‘cautious toward supportrng R&D that cannot be k, * ’

readtly commercralrzed Schott notes in a comparative mtemattonal study that five out of every

ten R&.D projects fatl in’ product and market tests and only two go on to become commercrally
successf ul, for an overall success rate of- 20%. » Recent problems of pubhc fi 1rms in Canada

‘and the Umted States rel‘lected in’ therr stock pnees indicates that. even growmg f 1rms can run

o

into diff 1culues Thus, it is evrdent that economtc consrderattons that 1s rmtlal cost of the
mnovatron payback periods and rate of return on caprtal mvested are the most 1mportant :

f actors in the technologreal innovation process. ln addmon profttable product rnnovatron :

, requlres not only inyestment in R&D but the ability to manuf acture and market the Wﬁmmts

Howells rdenuf ied three main. categones of R&D Basrc Research Applred Research

~ and Development A summpary of thetr charactenStrcs in relatron to the firm are shown i in Table »
| 2 1. McKenna et al. (1984) found that very f ew hrgh technology firms actually undertake much

, basrc research u Basrc research is, generally carned out by untversrty and government research e
| “laboratories because the costs are hrgh and-returns cannot be recouped by pnvate sector f irms.’ |
" This form of research generally benefi its the overall economy more than the mdmdual firm and

itis for tlus reason that hrgh technology fi rrms are more conoemed with applred research and
development Applled research and development aim at transferrmg the technologrcal advance

B denved from bastc tesearch into a new product/proeess mnovauon capable of being brought to "

market. The ulttmate goal of the f‘ irm is to increase profrtabrhty from the innovation, which is

dependent on the behavrour of domesuc and mternauonal markets as well as competrtors e
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Pertomneeotm;necmtogynms e e '_‘ e
‘ Government leaders are attracted to high technology industries becpuse of this sector ] K

| remarkable growth rates and alleged job- creatrng potentml Some analysts f urther believe that '

high tecl'pology industries can revitaliu decllning regronal economies by sumulati}rﬁusiness

development and diversifying the economic base. In this section the performmoe of high

techgd! industries is reviewed by examining the following f: actors growth rates,

, emmnt generauon export sales entrepreneurshrp. and forergn mvestment in Canada. Thts !

- inf ormation is cntreal to the provmoe of Alberta, which seeks to unprove and expand its

.~ scientific and technological base. wlule mcreasmq its ewareness of the factors yvhrch ‘contribute '

[

to the success of high technoiogy industries.

Growth Rates

Hrgh technology rndustries are envrsroned as a'group of firms that produce goods
and servroes which are in demand creattng a general trend for rapidly rrsmg sales and net
revenucs. The rapid growth generated by these firms provides not only a base for future

. growth and expansion but tax dollars at all government levels. In addmon high '

- technology tndustnes have been characterized by low drscontrnuance rates. Dtsconunued
firms are defined "as those whxch were unsuccessful, as well as those which can noJonger )
be found and are presumed to be dtsconttnued" ¥1n theu' study: of Silicon, Valley,

‘>Cahforma high technology firms, Bruno and Cooper (1982) noted a very low avetage

_ discontinuance rate of 9.2% every four years durmg the ‘period 1969-1980. This rate is
constderably lower than the two out of every threé new firm failure rate in the Umted

~ States after the first four. years of foundmg. as tabulated by Dun and Bradstreet 2

- Owerall, dtsoontmuance rates were found to vary constderably between dxfferent hrgh

j technology eategories rangmg f rom 0% for semi- conductor firms to 28% for the

. broadcast and studio sector.’ ‘
~In oontmst to the Amenmn example Knight (1983) cites a Canadran
entrepreneunal study eonducted by Litvak and Maule (1972) whtch f ound that only 15%
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\of the mdependent hlgh technology startups surveyed were successful; %tle 30% were
projected as having some-chance of success and 55% resulted in failure. These results
were based on interviews vyith forty-seven newly’established. high technology firms
j‘_wmvolvrng ninety srx entrepreneurs f rom all regrons in the country’ Failures were  typified
‘. by problems. throughout the orgamzatronal structure of the firms. Lack of .
entrepreneurral initi:trve and competence in marketing. f mancé personnel and
omanuf acturing were all rdcntrf ied as being responsible for the large drscontinuance rate
f ound by this survey: 2 This study was subsequently updated by Litvak and Maéle in_
| 1980 Therr origina] firm success rate projecuons werc confirmed wrth twenty out of sthe
forty-seven firms (43%) cIassrf ied as f rnancially successf ul companies. Succesf ul firms ”
«, were found to generate rapidly nsrng annual sales growth by concentrating marketmg
" ef forts where they were able to maintain a competmve edge, thus avoiding direct
s v competition wrth larger cTrpames » | x 5 -
. Bollinger et al. cite several American high technology surveys. all of which show
. remarkable growth rates in terms of sales net revenues and tax dollars. Partrcular
. ‘strength is exhrblted by the mrcroelectromcs industry, which according to Bessant (1982)
‘is characterized by low intial costs of mnovatrons, fast payback periods and hrgh returns
- on capital invested.* As evidence of these characteristics the American semi-conductor
sector grew at a rate, f ive times that of the country's gross national product and the
mtegrated circuit mdustry grew almost eighty times f aster during the period 1963- 1973 3
_In Canada Steed interviewed the Chref Executrve Of ficers of twenty-four |
'threshold frrms m the electrical products transport equipment and chemical sectors to
determrne their growth and profitability. Whrle it was learned that several firms achievec
above- average profrtabrlrty, relative to domestrc competitors and the Canadran
manufacturing average, Steed noted that f irms achieving very rapid growth drd not
necessanly attarn hrgh profrtabrhty Mrtel Corporauon an Ottawa-based hrgh technology

| telecommumcatrons firm, which has produwd a steady line of innovative products is
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proving to be such a case. I'n 1982 Steed called Mitel *a brlght star"" because of its,
enviable growth record. Many economic analysts also regarded Mltel asa model Canadian
high technology company. Between 1973 and 1981, the company managed to double its ~
gross revenues every year. Net profit dunng thls period dld not keep pace, but was |
maintained at a relatively heaithy 13 to 15% of sales.’® During the period 1981-1984,
gross revenues increased six -fold but profitability declined tapﬁdly, and the company is
now incurrlng f; inanclial losses.** Despite record revenues; Mitel is not generating a high
enough return on its investment: that is, profitability crucial for R&D investment in the
next cycle of innovation. 'Failure to generate the pecessary capital or obtain an equity |
infusion could have resulted in the demlSCng the company The fmancxal infusion
subsequently arrived in J une 1985, from f orengn based Brit1sh Telecom P.L.C., which
will gain control of Mitel.* ,

The example of Mitel Corporation dernonstrates that growth rates can be
misleading if comprehensive f; inanCial data are not analysed. While rnany arguments have
been advanced attelnpting to explain the company 's swift and sndden decllne, we can’
only speculate as to the internal and external factors responsible for stalling Mitel's
growth. However, McKenna et al. note that in niany high technology areas, complete
product life cycles occur rapidly. which can delay or reduee-prof jtability.*¢ Oakey found

that product life cycles can be as short as five years in duratlon demonstratmg the

inrportance of R&D for improving or replacmg enstmg products and ensuring growth of

“the firm.*’ Some high technology sectors, for example, computer software, depend on

their R&D capacity to give them a one or two_montli advantage over competitors.*

As a result of this intense com‘petition, rapidly cllanging technology can
significantly alter product life cycles. These factors suggest tlzat initial‘growth rates
exhibited by many high technology companies like Mitel Corporation mayv be difficult to

sustain and may in fact become more erratic over time. .
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, Ernployment Growth A
Employment growth is, perhaps, the most controversial issue in the high
technology debate. Because of their tendency toward rapid growth, many econonric
analysts argue that high technology industries are prolif ic creators of new jobs »
However, some critics believe that high'technology job projections have been
overstated * while o:re analyst has bluntly fi orecast that "there are no jobs in high-tech”.
"4 To complieatel matters further, Browne (1983b) states that it is extremely difficult to -
project high technology e'mployment growth because forecasts orepared by various
government agencres use dif ferent definitions of high technology and different
assumptxons of overall economic growth.*! Breheny et al. (1985) (in Hall and Markusen)
further elaborated on this problem rdenttf ying significant differences between American’
and British data sources, the nature of high technology industries and occupational
compbsition when attempttng to compare ernployrnent growth.**
‘Goddard (1983) claims that employment change can vary between regions
because of differences the in industrial structure end mix of f irms\focated within a given
area. For exampie, certain office f unctions may be eliminated in snbsidiary firms because

they can be more readily provided through high technology communication systems from

the company headquarters located elsewhere.* ‘McCracken (1983) notes that jobs will be’ '

lost in the short-term from the introduction of new technology, but that most economic’

analysts are in agreement that increases in productivity are related -positively in the

- medium and ionger term to increases in growth in the economy and employment.*’

) However, Weiss (1985) (in Hall and Markusen) cites an article by Business Week (1981)
that predicts 25 million current jobs in the United States will be eliminated during the

“next two decades. He concludes indirect job loss due to high technology will greatly

. ‘ outwergh direct job creanon and that the outcome for many communities may be

devastating.*¢ Similarly, in Britain, Storey (1981 1983) counters that in Britain only

small firms hnve been prolific creators of new employment and that _those jobs are
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. unlikely to be sufﬂclent in replaeing those being shed by larger firms. o‘yieyer.' he
estimates the chances of a new flrm\hat will show substantial and continued growthi in
lerms of employment, that is, having one hundred employees within a decade, is one in
150.”‘ % + ' .
. Hall and Markusen (19;5) argue that it is not from employment that high
technology will make an impact but f Tom profits of high value added products and
- services which will raise the levels o(‘eff rcrency of all f lrms and industries. Examples such
as National Semiconductor Corporatlon s ability to recently mcrease its silicon water
- output by 64% whlle still employing tl;em mber of people at the same skill level,
~ tend to support this view.** Despite these eonflrcting arguments it is becommg more
apparent that failure to introduce new products and processes will eventually lead to a
loss of competltrveness which will ulumately result in a decline in employment.
Past employment trends in the Umted States show that high technology
industries accounted for 75% of the'fobs created ln the manufacturing sector f’ rom
1955-1979.* Subsequent revnew by the United States Office for Technology Assessment
(1984) also showed positive employment trends. In their analysts of two secondary ’
surveys in sixteen selected states durmg the period 1975-1980, it was found that hrgh
technology employment grew f: aster than overall manuf acturmg employment for the
nation as a whole in both survey groups and in every mdmdual.state 50 Survey data were
| | f urther analysed between 1978 and 1980 because these years represent part of a
reeessnonary ¢ycle. These results indicated contrasting trends. The first set ol‘ surveyed .
states showed that high technology employment growth was suffxcnent to offset a decline
| in manufactunng employment, while the second group of states experienced a real decline
in high technology Jobs n
Glasmeier et al (1983) suggest it is dangerous to generahze about high techriology
Job growth because high technology mdustnes produced widely divergent employment

growth rates dunng the 1970's. Computer and petroleum refining were found to be the

A



;highut generators of new jobs, while smaller and more specialized scientific instruments -

W the hl;beet percentage employment growth rates. On the other hand certain
industrles in the def ;nse acrospace and communications sectors exhibited net declines in
employment growth Tates. Whﬂe no distinct reasons were offered to explain the widely

divergent growth rates, it was suggestea' that substitution of 'new commodities for old
ones resulted in job growth in some sectors, while d'isplacing jobs in others.?’

(_\{d\)arkusen et al. (1983, 19‘35) selected four prominent high technology sectors
that have contributed to high rates of employment growth: computer sof tware
photovoltaics. biogenetics, and robo\t\ics. Employment trends in these sectors were
reviewed aod it was generally concluded tbat although substantial new jof:s will be
createdNn these areas, they may not be sufficient to offset the decline of jobs in ether

sectors. In addition, it is believed that present employmént\gains and labour shortdg’es in

key technical areas will diminish 'agd may even Ieverse as these\high'“technology sectg§_

1

mature.*

The types of jobs assocmted with high technology employment are often._
presumed to be stable, well-paying. posmons This belief stems from the enormous
amount of literature that identifies scientists, engineers and technicians as comprising the
core of posit.tons in high technology industriee. These types of jobs require skilled
personnel. However. the majority of unemplo?ed ivorkers are unskilled, which suggests
that without retraining programs, high technology fi irms will not absorb significant

I8

numbers of unemployed workers The structurmg of retrauun programs may not be an

‘easy task as We:ss (1985) (m Hall & Markusen) contends tha a dtsplaced worker would .

have fo undertake from two to ten years of education and traxmng to become qualified

-

7/

[

for many of these posiéioos.“ yvhile there is little doubt that types of skilled employment .

‘are a eomponent of the high technology employment structure, scant attentioxi has been

paid to the production étagec and subsequent impact on jobs. Some analysts argue that .
high technology industries are no different from textile manufacturing and automobile

< o _ <

\.h
~
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ueemhllng ln thltﬁey cannot compete with the m’ wnges nnd’ low mnnufnctuﬁng costs
of Southieast Asia. Aithough many American high te'chnology compnnles have beer-

| mnnufncturlng in Southeast Asia for many years, Atari Inc was one of the first major
American eompenies to ahnndon US. manufacturing.** Atnri Inc. is a well-known
producer of electronic video gnrnes and had been a prollf ic producer of new jobs over a )
" short space of time.* However, in February 1983, the company announced its intention
to transfer its video game manufac’turing‘ plants to Hong Kong and Talwan where wage
and benefits average $1.20 U.S. per hour. Existing manul’ncturlng plants in California's
‘ Slllcon Valley were cloeed putting out of work 1, 700 production workers earning about

' $9.00 U.S. per hour . More recently, Tandon Computer Corporation and Seagate

| Technology Ltd., two emerging computer companles’. closed their American disk-drive
_manufacturing plants and moved them to theVFar East. While some.analysts have argued
that the transfer of manufacturing operations to the Far East may satisfy short-term

~ goals, a loss of quality control along wrth engineenng and marketing problems related to

. the lntroductron of new product lines may result, which can hurt a company s posmpn in

- the long -term. Nevertheless. investment bankers and financiers have enco}raged rnany
compames,to relocate their manufactunng operations to Southeast Asia, which in the
_case of Seagate Technology Lid. was eonstdered necessary because the firm "cowldn't
. -compete eff ectively at home.” | '

| " These examples may indrcate the hegmnmg of a trend to move high technology
prod.uctron facilities to Southeast Asia, which Jlll ultimately have a negative. rmpact on
emplqyment Should such a trend prohferate Canadian oompetttors may have no option

but to f ollow sutt

Export Sales . . , B /,
Governments have traditionally encouraged exports as a means of enlarging the =
domestic tndustrlal base nnd increasing employment Recent studies have suggested that

innovative technology fu'ms are successful in export markets and that there maybea -

T _A‘,

N
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: eorrehtion between mu:amd developmente;pen&tum and export ules ‘Fhe
Economic Council of Canada surveyed, 150 firms to determirie the relationship betweon

! R&D spending ('ne proportion of sales) and exports (as a proportion of sales), with an
emphasis on newly developed products It was.found that those firms engaged in high

.

levels of R&D were twice as llkely to have high export sales.* Similurly. an American
Electronics Association survey (1978)of seventy -seven firms founded between 1971 and
1975 showed that for every $100 of equity capital invested in 1976, $33 was spent on.
R&D and $70 in export sales was generated.*” | o
+  Hanel and'Palda (1982) noted that the most suoeessful rates of export srowth
were achieved by Canadian oompames doing their own innovating. Their study f ound
that export opportunit!es were reduced for companies importmg their own technology
and were the lowest f or foreign-owned firms relymg omvhe transfer of new idess from
~ their parent companies,** However, the relnnonship between researeh and developmeny ‘.-
| expendrtures and export sales was found to‘be not as signifieant as the marketing and
management of ‘ the firm. In'addition, export sales usually did not begin until strong-
domestic sales had_been achieved, in part as a fesult of diffusion of the innovationto
international markets. Similar results were also found in another Canadian study
oonducted by. McGumess and Little (1983) (in Bolhnger et al.). Their study suggests that
managemmt skrlls and the entrepreneur ] abrhty to penetrate rorergn markets may be |
.more directly relnted to mcreased €xpo 49 sales as opposed to increased research and
development expendrtures o Management skrlls were also credited by Tsurumn ( 1984) 8s
bemg responsrble for the competitivemoss exgrbrted by J apanese firms in export markets
He found that Japanese executrves had reeerved extensive schooling in domesue and
international sales operatrons and were thoroughly familiar with their firms' products

and internationa! markets.*



Entrepreneurshrp S S Y ¥

Entrepreneunal actlvrty is responsrble for generatmg both new and untﬁ‘red
g / ventures but it is also f ound in large f irms and in some cases government. Many authors

have defined drfferent types of . entrepreneurs and the roles they play in entrepreneunal -
l

- activity. Hrgh technology entrepreneurs are generally techmcally onented relymg on therr

’ - fen

‘ mnovatrve abrlmes more than their managenal and admrmstrauve skills. The
performance. as’ well as the charactenstlcs of these entrepreneurs represent 1mportant
f actors behtnd thc sucopss or farlure of hrgh technology corﬁbanres ' " '

-

- JJ’ LS Perhaps the most comprehensrve study exammmg hrgh technology
| entrepreneunal acuvrty was czmed S{it by, Roberts and Wamer (19‘ 68). They exammed
not only the perf ormanoe of new technology spin-offs f rom pnvate research laboratones
and the research f aulrues at the Massachusetts Instrtute of Technology (M I1.T.) but also ' ‘
RN -ndenuf ied key charactenstrcs of the local entrepreneurs and the orgamzatronal and
managenal f actors whrch enabled them to estabhsh successf ul new. enterpnses .

' kEntrepreneuﬁal charactertstlcs were generally found to correspond w;th prevrous research
results that ts fentrepreneurs were frequently the chrldren of self employed fathers »
possessed a well rounded educauon consrderable techmcal expenence and were driven
by a nwd to achreve o ln addtuon entrepreneurs were found to be development rather
than research onented and were more of ten part of a team of two to five people rather

than an mdrvrdual ¢ The new spm of f- frrms were generally created wrth technology
’vtransferred f rom the entrepreneurs former place(s) of employment whrch were
- compnsed maanly of vrgorOlIs rxgtxcroelectromcs and computer mdustnes along Boston's
Route 158 The more sucoessful firms were drstmgmshed by the f ollowmg charactgnstlcs
1. | Entrepreneurs prepared & comprehensrve busmess plan“ that recogmzed the
importance of management skills and specific business talents. If lacking,
- management expertise was brought into the organizdtion. Loftin (1983) 1dent1f ies
" nranagement background and expertise and not the product (or service) an
entrepreneur is trying to sell as being the most important concern of the venture

© capitalist. Most investors believe high calibre management with a mediocre product )
wrll sumd more profrtably than'a medrocrc management team wrth a hrgh quahty '
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e 2 } Impw'tance was plamd on personnel matters and concern for employees (pe\rhaps |

as a result of firm ratdtng or fear that: techmeal staff may leave and start theirown
© fimm). It is mterestmg to note that personnel matters occupy a major portion of
managément time in prominent high technology corporations like lnternauonal
" Business Machtnes (I .B.M. )and Texas Instruments 6

.

3.0 Forma! marketing groups were established for promotmg and selltng the firms’

products. Other important responsibilities most likely. mcluded evaluating markel
potentaal costs of penetratrng markets and assessing the competmon

Overall, it can be concluded that the successﬁul entrepreneunal fi irms surveyed by Roberts

. and Wamer generally achteved a balance of strength between management R&D

markettng, and production. Canadian research has generally shown that this level of

&~

orgamzatton and management experttse is lackmg among domesttc entrepreneurs. For

qexample the Lttvak and Maule (1972) study found that only one out of every five

“

tndependent Canadtan high technology f irms surveyed had a sattsf actory markeung

orgamzatton and that 85% of the fmns mtroduced thetr innovations into htghly or -
moderately competrttve ‘markets.*’ The mabthty of Canadtan entrepreneurs Lo tncorporate '

management and markettng expertise mto the fi irm's overall strategy and structure have,

been crted as maJor reasons for tﬁ@‘large number of htgh technology Tirm failures in. thts

' country. " The result, accordmg to Gneve (1972) is that the aggresstve Canadtan '

entrepren7eur capable of prepanng a comprehensrve bustness plan and assemblmg a
competent management team is very scarce.” |

_ Although most spm off firms surv:ved by Roberts and Wamer ‘showed supertor
market adaptabtltty, the complete process f rom\the orlgtnal techmcal work through to the | ‘

establrshment of the new ftrm to suceessful dif fusnon of its innovation, resultmg in

/

al signifi 1cant growth accountetf {Qr srx yea/rs,of’ ttme lag.” 'l”hrs ttrne lag tndtcates§

,-relatrvely shortagestatron penod but may be explamed by the rapld growth expenenced

by the mtcroelectromcs and computer tndustrtes in the study area. Only very few™ - ‘
|

locations have been able to achieve these kmds of results. The Umted States Of fice of
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Technology Assessmer.t indicates a minimum o_f twenty years may be a realistic time

period f\ or a location to ceve; op to a stage where local jobs and products can be credited

. to the efforts 'of local entrepreneurs.”

S ied

N Forergn Investment in Canada

Forergn mvestment has long been claimed to be a barn:r Jto the develop,ment of

hrgh technology mdustnes in Canada. The issue recerved much attention as a result of the .

conclusxons determmed by the Federal govemment sponsored Watkms Report (1968) and
the Gray Report (1972). The role of fi oreign mvestment has been f urther addressed by -

_Britton-and Grlmour (1978) who clarrn that Canada has farled to develop an mnovative

capacuy because of 'truncation’ through forergn ownershrp" A truncated firm, whrch
may also be known as a branch plant or subsrdlary, relies on the parent fi rrtrl f or many of

the functions assoclated wrth innovation, that 1s from orrgmal research. through to all

' aspects of producuon and marketmg Because a subsrdrary firm 1s not autonomous R&D

o decrsrons are not made wrthm a Canadran context but 1nstead with reference to the

3

) corporatron asa whole The outcome f or Canada can be reduced exports import

dependence in manufactures and skrlled servrees, lack of a tramed hrghly skrlled labour '

force and negative ef fects on the demand’f or skrlled Canachan workers In addmon 1t

" has been argued that high levels of f oreign ownershrp result in an uneven geographrt

 distribution of mdustry a dram on the Canadran balance of payments through

management fees and drvrdends paid to parent compames and in the\ loss of technologrcal

\é

: leadershrp due to relatrvely lj)w levels of co grate research a!'nd development L
e Bntton (1980) argues that Canada 1S technologcally underdeveloped, in part due

to the high level of f orergn ownershrp Forergn controlled subsrdranes were f ound to

) perf orm less R&D than domestxc firms and were more lrkely to be slower in
. implementing technology change In a@dmon the technology reeelved from the parent
firm tends to be mature with the promds from sale used by the par nt to develop new

technologres * Rugman (1981) eontcnds %af such business practrces are not nregular

40." o \
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because foreign f irms operate. in Canada to secur'e a larger m‘arltet for their products, not
Cto transfer technology to tlus co"untry Technology transf er to subsldianes carnes the risk
of loss of. technologtcal and management sktlls Whlch in part accounts f or centralizing
R&D f uncttons near the parent headquarters located’ outsxde the country and further
explams why mnovattons occur in the home natton as opposed to the host natlon "
Nevertheless the low levels of R&D performed by foreign-controlied subsxdtanes
remains a contentious issue. A study conducted by the Science Council of Canada also
found that f oreign-controlled subsidiaries perform less ll&D per dollar sales than
Canadian-controlled companies’ ™ although they receive a greater sha're of government
grants f or R&D than Canadran fi rrms ™ Bntton f urther argues that foreign investment
© must be reduced and re'placed with measures that support domestic mnovattoﬂ and larger
'R&D output. However, Palda and Dazderka (1982) counter than foretgn -owned firms ft}f" .
 must be vrewed individually because some f oretgn subsndtanes mamtam h\gh levels of , ‘l
R&D expendrtures. while others do not 1 McMullen (1982) expressed concern not}vtth\ /
the level of R&D expendltures but with how they are allocated. gests that foreign
subsxdtanes are too conservatlve embarking $h'c ‘defenswe R&D programs desngned to
” rmprove products‘or processes which have been proven in the market as opposed to
"offensrve R&D, Whrleattempts to develop new products and prooesses with greater N
techmcal and financial risks.*' However, it can'be argued that most firms, regardless of
' therr ownershlp, do not attempt such an offensive strategy, but mnOVate to defend thenr
‘exrstmg market p&rtrons " McMullen f urther suggests that foreign- controlled
subsidiaries play a posmve role m,the process of technologrcal change tn Canada noting
: that they have Aan edgé thh respect to mnovatlon over domesucally controlled
‘compames 3 For example ‘1.B.M. (Canada) makes a posmve contrtbutron to the
Canadian high technology sector by developrng and exportmg certain types. of hrgh

~ technology products. Thts company 's expertlse in new technology development abtlrty to-

handle R&D expenses, and knowledge of markets, could not have been provrded by



‘domestic Canadian compa'nies However, large f oreiﬁn-controlled corporations like
| 1.B. M, Ltd may be exceptions to the rule. Steed mamtams that only a few
" f oretgn owned corporattons have an mhouse and desrgn capability necessary for a world

kproduct mandate and the generatton of exports " Control of technology and destgn, .

along wrth access to export markets are f undamental to export performance The -

: maJonty of l'oretgn based htgh technology firms in Canada do not have thlS mandate

, relying mstead on technology and research transf er f rom therr parent frrms

1

Nevertheless Smd and DeGenova (1983).in their study of high technology firms in the

o Ottawa Carleton region, found that foretgn -owned subsidiaries generated a shghtly

higher level of exports than domestic Canadtan companies.'* Based on evrdence reviewed

| _ above, this finding could be, perhaps, as a result of better management.

. L3
A major concern in the foreign investment issue in Canada is that strategic '

corporate decisions are made at the’parcnt firms" headquarters located outside the: _'

~country. Whtle the corporate strategy of the parent firm determines mvestmcnt ‘

(mcludrng levels and locauon of R&D expendttures) product, 'technologres and the .

' locatton in which its subsidiaries will operate the Federal governmcnt has played an

tmportant role i m persnadmg foretgn -controlled fi irms to establish product lmes at their '

Canadian based subsrdtanes In addrtton the Foreign Investment Review Agency

"t(F 1 R.A ) was established in 1973 to screen applications from foreign compames ,

attempttng to cstabhsh Canadtan subsndtartes Or acquire owncrshrp of Canadian firms,

and to require apphcants to enter an agreement such as to increase research and

. development expendttures as a condition for approval se Because FIR.A.is percerved

by many economrc analys_ts to be hostxle to f oreign investment, the current Federal -
Conservative government has indicated a prefcrence for dismantling the agency :'or‘

altering itsmandate." The intention is based on the premise that foreign investment is
necessary to stimulate the economy out of its current reoesslon and promote further .

grov/th. This apprOach represents a reversal in direction from the "Canadianization"



policies of the previous Liberal government Despite the shared view\by'Canadlan and -
f orergn f inanclal communmes that F.I.R A represents an abandonment of thef Tee
enterpnse system, Valaskakis (1983) suggests the requnrements of this agency are not
unreasonable grven the high level of foreign &wners in Canada and that most other
| counmes including the United States have establrs?e: far more stringent forelgn |
mvestment regulatrons than Canada It should-also be noted that most ol‘ the applrcations'
received by F.I.LR.A. are granted approval,* suggestmg that clatms rdentrf ying this -
" agency as bemg hosttle to f orexgn mvestment may be exaggerated It has been argued that
fi orcrgn mvestment tn Canada can lessen competmon by preventing a potentrally
| rnnovatwe Canadian company from developing: anc?penetratmg internationial markets.

However, Canadran high technology foreign investment is a topic that is often

. overlool'.ed when drscussrng foreign- tnvestment in this country Compames like Northcrn

' Telecom Ltd Gandalf Technologres L., Lumomcs Group, and Mitel Corporatnon Ltd
have made great strides in penetratrng international markets and establishing
; foreign-based suhisidiaries. Mitel, for example, has established subsidiaries in Puerto
Rico, Great Britain Netherlands, West Germanyy Italy, Japan, New Zealand, Hong
Kong and the UmtedJ States durmg its relatrvely short corporate history.** From this
perspectrve it is apparent that forergn investment has not constramed thc growth of
many Canadian-owned high technology firms, whrch suggcsts that the f oreign- ownershrp '
issue rnay be oyer- -stated. The f orergn ownershrp debate might best be summarrzed in the
words of Dr. Stuart Smith, Chatrman of ‘the Science Council of Canada
"Let's worry less about ownershrp of the company and WOITY more ‘about its
behaviour. If we have tax incentives, concessions or grants to offer then, they
should be available to Canadian or foreign owners, provided that those

companies are willing to go out mto the world and compete on behalf of
‘Canadians”.*"
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I11. Locagional Determinants of High Technology Industries
A lntroductlon

-

'l'hts chapter provrdes an analysrs of the unportant locattonal determmants of hrgh

L]

technology mdustnes by examtmng high technology development elsewhere The f irst sectron o i

exammes the research park whrch hrstortcally was the first type of facthty introduced to

’

' encourage high technology development The now famous "Silicon Valley . "Route 128" and
"Research Tnangle are htghhghted to determme the f actors which contnbuted to therr success.
A general revrew pf Canadxan\resea rch parks f ollows ang the section is concluded with a brief
analysrs of research park farlures The second sectron mvestrgates the locatronal ‘diversity of -
- '_ | hngh technology mdustnes by provrdmg examples of emerg‘fng high technology regrons that

| how no evtdence of geographtcal clustering | in research parks The final sectton provrdes a

: summary of recent locational survey literature and- outlmes the most unportant locational

/

ml‘luences found by thesesurveys. B ‘% . :

Research Parks D e R o N w
The establlshment of the fu"st research parks that is, in Sthcon ValIey Cahf ornia, and
‘ along Route 128 in Massachusetts were for the most part, pnvate sector mrtratrves It was the

success of” these parks that prompted vanous levels of govemment in North Amenca o

introduce research parks asa regtonal economtc pohcy tool to aid and attract hrgh technology

kmdustnes Hrstonca.lly, the development and promotlon of the researeh park}'yas the traditional

: approac\h to establishing a regronal economic base for high technology m\dust_rtes in North 7.
* America. R R R
;. v , _

U N In thr section, a htstoncal review of the research park begmmng with SlllCOIl Valley

- M}d'c!n/cmd‘ing with Canadtan cases is provrded ‘The intent is to analyse co
: / f actors contnbutmg to the sueeess or farlure of research parks and to determrne whether or not

\a\common f ormula for estabhshmg the successful research park exists. ‘

3 -0

are‘&d dxscuss '

L4
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The research park concept involves linking an academic institution or major research

///

facility involved insf&:ific research with the husiness 'contntunity for the purpose of aiding
hhology industries,' 1t differs from its industrial park counterpart in that 3

-and attracting high tec
| " zoning tends 10 be rnvch more restnctrve’ wrth emphasis bn sctence -related efforts. Actrvmes

4

such as sales of fices, warehouses and ordmary manufacturmg plants -are not perrmtted uses, *

' c..arly however in Sthcon Valley and along Route 128, manufactunng and assembly plants,

 have Sprung:up in close proxrrmty 10 reseatch parks. ;l'he research park continues to be |\

» envrsaged as a technology complex employmg an array of scientists, engmeers and technlcrans. '

- all mvolved m basrc and applied research. Expectatroné are that mnovatron generation, sparked ™~

L by mtensrve relsearch ang development actrvity w1ll promote mdustnal growth, mamtam

cornpetrtrveness drversrfy the economic base and enhance‘employment opportunmes Such
expectattons were first reahzed by the now famous "Srhcon Valley" located near San

| Frahcrsco Cahforma Thrs success story sparked a screntrftc’and economtc boom in its regron

. ; ’and served as a model for the development of research parks across North Amenca Promment

' rch park/s subsequently evolved near Boston, Massachusetts (Route 128) and in North

t

By 1967 there were 176 research parks in the Umted States and Canada with an ‘
o estuuated occupancyrate of only 27% . Ntne?y mne of these parks were established by

, . }1 o
o realwlﬁ
.
promotea posrttve unage f or whatwere essenually speculatrve developments S The growmg

number of competitive- locatrons saturated the market, resuluhg in the farlure of many parks

Hayter and Gunton (1983) acknowledged a more recent study completed durmg the
1

1980's which rdentufred only etghty one research parks in North America, but wrth an average
developed oocupancy rate remammg at a low 37%.¢ Desprte the poor overall success rate of ‘

3
exrstmg research parks, the spectacular growth of Srhcon Valley. Route 128 and the Research

N .
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Triangle has encourged further'® y of 'the attributes-of these developments in the hope of
determining' common loentlon factors. These f. actors could then be used to devise ‘

. comprehensive regional polncres for establishing successf ul high technology research parks in
thetr own geographtc areas. The trend to develop research parks continues and has more
recently spilled-over to Western Canada where new develpments have been mtroduced in
Alberta Brittsh Columbla and Saskatchewan Itis generally acccpted that these latest additions

are pattemed after the successful American parks dxscussed hereaf ter.

Slllcon Valley

Silicon Valley is located m Sama Clara County, near San Francrsco Cahf ornia. The

original research park was established by Stanfor‘.&’nrversrty in 1951 for the purpose of
complementin"g the university s engin'eeringprogra‘ms and providing sites for new and
expandmg technologrcal compames in the San Francrsco area. L )

«  The park started out slowly. supportmg only seven compames by 1955 thtrty two by’
0
1960 and fifty-seven by 1967." Rapld growth was expenenced over the next seventeen ‘years,

o resulung in the development of a 51 park technology complex that now supports appi:?agl%

l
1,800 high technology firms concentrated in an area fifty by twenty krlometres.' It is wow the
' ‘&

seventh largest 1ndustnal reglon in the Umted States, specralrzmg in electronics, computers
aerospace and defense related mdustms The work f orce totals some 230, 000 people witha

recent annual growth of 20, ?00 employees s.Several authors dlsagree about the factors _

o

responsible for strmulaung hrgh technology acttvmes jn. Srhcon Valley. Hayter and Gunton
(1983) note that growth,occurred not as a resultﬁ,government polices, but instead from the
rmtrauve of pnvatdt:r entrepreneurs who marntamed a close contact with Stanf ord '
- Umversrty 1° This corﬁusron was based pn the fmdrngs of the Joint Economrc Congress of the -
’ Umted Statez loeatxon study of hrgh technology firms completed in 1982. Howevcr the J omt
Economic Congress study also concluded ‘that there was no consciaus plannmg by area

busmessmen lnstead development occurred ina haphazard manner@nctdmg with growth in

4

-

o
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* but developed rapidly when the Federal government tnjected $35 billion into the California

idea it was to develop a research park on the Stanford campus. 13 Terman hoped to attract

t

the electromcs mdustry The electromcs mdustry was established in the state as early as 1917

!
P

%

economy for defense related purposes during World War 11.1 Whllﬁ the Silicon Valley owes its c

early support ; almost enurely to mrlttary contracts, Damlov (1967) clarms that Stanf ord

3

Umverstty played a maJor role’ by deltberately settmg out to esta‘bltsh a technology- based

economy on the umverstty campus 12 Dorf man (1983) generally supports this view, bul
-« ,.f . :,' Eg w"f
concludes that r_t is diff tcult to meag A0

- em to which the university was actually
““%r’“\t L

responsxble for ‘the growth that edt re 'Dorf man does however recogmze the

s
pioneering role of Frederick Terman a professor of electncal engineering at Stanf ord, whose

} technology f irms that would mteract with the umversnty as well as elevate the level of the

)

gfneermg faculty. He was not only responsrble for fostermg mdustry-unversrty co- operatlon ‘
s Was extrernely sucoessful in attractmg pubhc and pnvate sector fi mancmg and encouragmg

dents to start their 6wn fi 1rms Asa re:ult Terman was able to attract the first

semr conductor firm to the park in 1954 and assisted young entrepreneurs in the f oundmg of

. many new companres mcludmg Hewlett Packard Ltd. and Vanan Assocrales Ltd. :/

The combmatton of’ attractrng major firms to locate in the park the f oundmg of new-

\ " i

compames by Stanford graduates and the creation of spin- of f fi 1rms by scientists and engineers

leavmg establrshed compames produced the pattern of development of- htgh technology firms
in Srlrcon Valley Thts pattem of development was subsequently altered by extensive merger and

acquisition activity as revealed by Bruno and Cooper in 1982.1n their sample of 250 fi irms ’

f ounded between 1960- 1969 1t was learned that 32. 4% were acquu'ed or merged wrth other

' companies by 1980.". The acqumngcompany was often 2 publtcly-owned firm headquartered"s‘v: o
" outside the‘Silicon' Valley region. While the authors cite numerous reasons for the large number
of mergers and acquisitions, it was concluded that these activities contributed to continued |

' growth in Silicon Valley durmg the 1980's by bringing in additional f inancial and managerial

H
3

* resources needed to compete in fapidly growing markets. [fi many cases the selling

h:R
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entrepreneurs were freed to start the process all over again by becoming venture capitalists or

¥,

founding néw companies.'*

Route 128
Reoute 128, located near Boston, Massachusetts is the second most noted concentratton
-of high technology fi rrm in the United States The early begmmngs of this htgh technology

complex contrast with Stlrcon Valley in that the two nearby renowned academtc mstttuttons the kA

¥

Massachusetts Institute of Technology (M.I.T. ) and Harvard Umversrty, did not dtrectly

participate in the origmal park's mcepti ever graduates from these academrc '

institutions did provide the most unportan » urces of entrepreneurs in the regton by
estabhshmg new high technology compames and subsequently provrdtng employment for future
" engineering graduates Private developers capttahz.ed on the demand for tndustnal land along
Route 128, resultmg in the establrshment of' 3ixteen parks by the late 1970 s
Dorf man notes that high techntiogy, development at Route 128 was mdtgenous based

.
'mamly on the growth of new firms and that "its emergence was vrrtually spontaneous, \

unabetted by efforts on the part of loczl tnterest groups or governnmtt ..... " The success 0
new enterpnses and spin- -off compames-ts well documented by Roberts and Wamer (1968) ;} .f;
whosé comprehensive study into new firm developmen‘t.along Route 128 showed a f ailure rate
of on,ly' 20‘%7 over a i our to five year period, as compared to a national average ‘Of 50% over a
»g;wo year period.” However. the' role of govemment and'locnl interest grogps perhaps. may -
. have been understated by Dorfman. It is evident that the participation of M.L.T. and Harvard
' _in research. and development' was crucralto the stimulation of technology growt‘h‘ as Well as the
’ successful transfer of technology to pnvate industry. Furthermore, the mJectton of government
funds fi or defense related oontracts durtng World War Il as wrtnessed in Silicon Valley. acted
as the catalyst for hrgh technology growth and oontmued to- play an tmportant role in the

regton 'S developrnent durmg the post -wdr penod By 1982 30% of the income rweryed by |

Route 128 firms was generated by government defense contracts 10 With respect to local mterest

1



@
groups, several venture capital companies affnhated with M.1.T. and Harvard, and the local
" financial community played an important role i in flnancmg the development of new fi ums
Sllieon Valley & Route 128 Compared

The pattem of development of these two high technology regions is remarkably slmllar ,
Both areas developed durmg the same time penod emerging from a ‘well - developed science and -
technology infrastructure, and resulted in the creatton of thousands of new firms that achieved
remarkable growth rates. The stimulus for high technology development was the result of
pnvate sector entrepreneural mtttatwe not any-explicit government policies. In act
Qovernment laboratories were the weakest incubators of new firms, perhaps because of their |
- lack of market orientation or becauseof low levels of employee interaction with private sector

countefparts. | o ._ | -

According to Dorfman:"the growth of these youug companies to the stage 'where 'thgx‘
dominatethelr respective regions is the most significant similarity. Virtuaily all of the firms are
assomat%wnth electromcs stemming from post World War II growth in transistors and |
computers, and today both reglons produce specxahzed electromc instruments, computers and-
assoc1ated software The only major dlfferenoe is that flrms located on Route 128 are heavnly -
coneenttated in the reseaxch design and development of mxmcomputers and do not engage in |
| the producuon of mtegrated cucults In contrast Silicon Valley is the world ) largest producer -
~ of semi-conductors and mtegrated circuits, which led to the development of the silicon chip.™

The _high technology'f irms of Silicon Valley and Route 128 have tended to .spattally
conoentrate it:t)“a relatively small area, perhaps because many are in early stages of corporate-

' development Clustering in certain locations has enabled these firms to monitor competitors and .
H[;‘J"”draw employees from a specmhzed labour pool More 1mportantly the f irms are located close

o to the centres of actlon" 3 allowmg .them to qmckly obtain information relating. to ‘the latest

- product and market developments in ‘a rapidly changing industry.
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: The United Smes Cff:ce of Technology Assessment cites three slgmf icant factors whrch
“have contributed to Lhe success of research parks in general, but perhaps apply eveﬂ more to

®

these two case enmples,

1. Skilled Labour Force
2, - University-Industry Interaction
- 3. Avarlability of Venture Capital 3
\ thle the role ol’ the ad jomlng academic institutions and their skilled graduates has
| ~ been previously discussed. it should be emphasized that a symbiotic relatxonshlp between
- academic and business &mmunities existed. M.I.T. and Stanford have consistently led the

Umted States'in terms of academi¢ quality méthe fields of electncal engmeenng and computer

science, and Harvard possesses the nation's most respected business school These reputauons

are enhanoed by the close ties maintained thh private industry. Nearby corpora 'support a
significantly greater proportion of on-campus research at these universities cornpared ‘to the
national avetage, thus illustrating the i-niportance of uniuersity-industry relations.”

The availability of venture capital played a major role in the development of new high

: . N
technology firms in both research parks, particularly between 1970-1980. During this decade,

' Messachusetts and California were the only two states that consistenily attracted a positive
inflow of venture capital.** Althouglr Hambrecht (1984) clairns there ulas a ulﬂﬁngness to
 finance risk ventures in California as opposed to a more conservative financial community in
Boston, it was the 1mt1al successes of firms in Silicon ‘Valley and Route 128, sparked by growth
in reuenues and earnings, which served to attract capi%l investment funds’ from othcr regions
as well as international sources | ' |

© In.addition to these factors, Malecki (1980, 1984) stresses that recteational and cultural
amenities, which contributet'o a quality lifestylc. cannet be overlooked. He concludes that these
amenmes are provrded only by large metropohtan urban areas and that scientists and engmeers
pret‘er locauons like San Fruncxsoo and Boston where th& opportumtnes are off ered 36
Prevnous behavroural research oconducted in Bntam ‘by Buswell and Lewis (1970) concluded that

environment — that is, rea‘eatnoml and cultural amemues schools and housmg — was the

r



, single most lnﬂuenﬁgl factor for attracting and reteining scientists and engineers.’” However,
the high technology location sunley condncted by Glasmeier et al. suggests that cultural

~ amenities and lifestyle offered by large-urba“n areas may ‘be overétated. Not only are the large .
urban areas which possess the greatest cultural and recreational advantages not attracting net
job growth in hlgh technology industries, but nine of the top ten metropolitan areas in the
United States in terms of percentage of labour l'oroe in high technology industries are small to

medium-sized centres.?* These findings suggest that a trend toward decentrahzatton inthe |
location of American hngh technology firms may be takmg place ln addmon Dorfman notes
that neganve{extemahues in the form of h:gh land and” housmg costs can result in areas of
intensive high technology industrial expansion. The pnme example cnted is the expensive Silicon
Valley real estate market, which has hurt recruiting programs by numerous area firms, causmg
'some establishments to relocate. ** Other factors such as high wages, high taxes, excessive

‘ regulauons congestion and lack of room f Or expansion have also been c1ted as reasons for
movmg facilities to other reglonsmf urther suggesung that both Silicon Valley and Route 128

." may be approachmg f ull development capwtt'g. ’ : \\

» "015

Research Triangle Park ' o ' \

The Research Triangle park is Ipcated between the cities of Raleigh, Durhan\i}qnd |
Chapel Hill in North Carolina. Established in 1959, the research park comprises 2.2‘55 hectares "
(5,500 acres).* The growth and development of this park contrast‘s considerablywith Silicon
Valley and Route 128 in that the State govemment planned the park and guided its
development. The site was ongmally intended to be deveIOped as a large industrial oomplei but
was mstead transformed into a research f acthty to provxde in-state employment or graduatmg
students from the three nenghbourmg universities: North Carolina State, E:ersnty of North
Carolina and Duke Untversnty. | ’ . . '

-Co-operation between the State government and the three area universities led to tlte'

, creation of the Research Triangle Foundation, a non-prof it research affiliate to the .



45
'. ﬁiv.crsitie_s. ‘which was followed by the state sponsored No‘rth‘ C;;rolina Science and Technology
" Research Ccn‘tre. Constructed in 1963, rrxis research centre was the first gOvemment facility‘
designed to encourage scientific research and technological applicatibrr in Nortl:)imericav."

. The strong linkages between the research park, State"govemment and the three
universities led to a hard- sell promotional approach to establxsh a hngh technology commumty
Most reglons have ‘been traditionally mvolved in attractmg industries f Tom outsnde their
Junsdlcuons ‘and this approach was f avoured because of its 1mmed1ate v1s1ble 1mpact The
relocatron of an established firm provides recognition and prestlge and may serve f urther to
attract other firms.* This objective as.achieved in part by 1965. when 1.B.M: Ltd. announced
ils intention to locate both research and manﬁfacturing facilities in the park. * Other large
corporauons were subsequently lured to the research park and to date nearly all high technology
acuvrty consists of branch plants f rom large corporauons 3 A hst 1dennf ying the rescarch |
park's top ten g:orporauons ranked by employment size is shown in Table 3.1. It is signifi icant
to noteAthat these firms carry out a v)idé variety of“ hl:gh technology research zrnd are not
concentrated ifr ;niy, one category. - |

- Factors contributing to the Su@ess of the Research Triangle Park are summarized as

follows:

1. Critical Mass of Educated and Technical Workers

_The region's three universities provided the scientists and engineers considered necessary
-for attracting hngh technology companies and their research facilities. In addition,
‘education was given priority by the State government, resulting in a reorganization of the -

. community college network and strengthened technical programs. The educational .
improvements assisted in providing a strong base of technical workers.*

-

2. Labour Cost and Availability

The United States Joint Economic Congress study identifies labour cost and availability
~ as'important criteria that influence the choice of location within a region ’" The study
also ranked this region first in terms of labour cost and availability in the United States,
: enhancmg its attractiveness for high technology production facilities. Manufacturing
wages in 1982 averaged $13,949 compared to $17,194 nationwide, and §aly 14% of the
labour force: are unionized - compared to 25% in the nation asa ‘whole.? .

. /_/
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‘ . b3
3. Park Location

L

The research park is strategically located between all thre¢ academic institutions. The
strong linkage between the’universities and the business community has made the region
attractive to many high* technology firms and the prime location allows for easy access to
existing university research facilities e : :

4.  Quality of Life

North Carolina's 'sun belt' location is perceived by m?.ny-companies as offering an
attractive lifestyle-and a relatively low cost of living.”’ :

5.  Integrated Promotiox_lal Efforts

3

The Research Triangle Foundation is responsible for administering the development
process within the park. Close co-operation is maintained with the local community and
key university departments, which both actively participate in the promotional efforts-of
the research park. This strong and well-organized promotional approach to the o
~ development strategy represents a logical extension of traditional economic development
efforts. The success of the programs in attracting high technology industries is
'unparalleled with any other region in North' America. The overall result has been that
North Carolina has successfully integrated high technology industries into its economic
base. ' ' -

. . o
1

X 1
Cana!lian Research Parks

In Canada there are ten research parks in various stages of devefopment. A list of these
parks is shqwh in Table 3.2. It is significant to note thgt of these ten resea;ch parks, eight have
‘, been introduced since 1980, suggesting that Tesearch parks havé only recently gained
prominence in Canada as an industrial development option. As a result, literature corioerning !
tl?e development of Canadian r&search parks is scarce, with much of the preliminary
background.research bging coﬁducted by McA)lister {1983). -

| ‘Whille the Sﬂicon Valley is.often referred to as'the prototype for resgarch parksin

‘ Canada., closer examination reveals th;t all ten ﬁarks wgfe deliberately established hav?ng
received dxrect and extensive panicij;atory suﬁport from respective provincial govemrhents.

‘ This pattern of dcvelopmént is clearly more comparable to the Research Triangle, and supports
. the assumption that research parks can be publicly planned. The analogy to the Research

>4
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4

Triangle was first cited by Hayter and Gunton in their recent rescarch into British Columbia's
‘Discovery Parks’, but it is becomiog lncreningly obvious that virtually all c'm&n research
parks evolved from the 'Reoem:h Triangle model. Despite this similariity, Canadian research . V7
parks, on average, are in area no more than 5% of the size of Research Triangle Park and
| ,suppon only a fraction of the numbet of firms. In genexﬂ they are lﬁo significantly smaller
than their Amenean counterpms being less than 50% of the average swed Ameriean park.*
Although there is little eviderce .tovindicate the optimum size of a research‘ park, the lEluCh
smaller Canadian parks supporting substaritjally fewer [ irms are in sig:iif icant in terms of their

impact on regional economies. -

Sheridan Park Research Community
The Sheridan Park Research Community, located near Mlssxssauga Omano is Canada s

first and largest research park. The 137 hectare site (340 acres) way estabhshed in 1964 by two
» provmcxal Crown agencnes the Ontario Development Corppratxon and, the Ontario Reseag.ch

»Q »r'im f '!,'




.. 3a To attract high technology firms f rom other regxons

» A N .,

. | A ’{\" ‘ P ” \ .
played by the Ontario Research Foundation suggelu that proximity to the area’s academic '
institutions was not a significant location factor taken into consideration by firms established in

the park. . . ' ) . S

Western Canadian Reseorch Parks

Flid

+ Of the eight mearch parks established after 1980, seven are found in Western Canad;

~ four in British Columbia, twovin Adberta and one in Saskatchewan. In general terms, all of' i

!

these parks share the same development objectives: r .

S
1. To dwers:f y the provmcml economies by surengthening the provmces“wee(technologrcal
capabilities. ‘N _ ' .

2.  To encourage local exitrepreneurs to establishnew firms.

Because these parks are in an embryonic stage and possess dnfferent organizational

stfhctures and Operatmg procedures, it may be premajure t%essess their per'formance to date ' -

However Hayter and Gnnton pose the quest:on "Whert aré the entrepreneurs who- wnll set up

3 park strategy wliether discussing Brmsh Oolumbra's 'Dtscovery Parks', Innovation Place in |
) v-, Siskatchewan or Alberta s Research and Development Parks because each of these provmoes

| ' possess a relauvely narrow economic base. While Ironsrde (1977).notes that govemment

incentives in targeted growth centres eaq assxst in sumulatmg entrepreneunai activity, he does
acknowledge the dtffxculnes in creating an envxro:?inent conducnve to en&epreneurshlp “
Provmcral governments have failed to address how en eneursmp will be enoouraged w:thm
their provmees In Alberta a draf t Science and Technology Policy dlrected at entrepreneurshrp
generation was not introduced until four years a.f ter the Calgary and Edmonton Research Parks ¢
were established . As a result, park jstrators reverted to traditional means of : attracting |

high technology’ firms from outside the provinee To daje, the Calgary Research Park has not

¢



s yet attracted any f irms, whrle Bdmonton has been successf ul i in lunng Bell Northern Research
Ltd.,a subsrdtary of Bell Canada Enterpnses Ltd and Northern Telecom Ltd More recently,

l‘ our local hrgh technology firms have located in Edmonton s research park Strong prornotmnal
t

. ef| rorts conunue at both Alberta locatrons but appear to lack an mtegrated approach to

' development as wrtnessed at North Caroltna Research Trrangle However the mrtral teethrng

' problems ol' establrshmg an admmrstratrvc organrzatron and techmcal support f; acrhtres have
perhaps delayed the unplementatton of comprehensrve marketrng strategres Current
promotronal ef forts tn Calgary contrast consrderably w;th that City's Unrversrty Resesarch
“Park, establrshed in 1965. I'ts tenants are comprised of large locally based oil compamé% whrch

were encouraged to locate therr energy related research facilities near the Umversrty of Calgary.‘

- ' ') ' . o . : .

lsesearch Park Failuros

,«l‘ Whrle consrderable attentlon has been grven to the success of Srhcon Valley Route 128 '

and the Research Tnangle the signifi tcant number of research park f arlures has’ generally gone y |
unnotreed Analys;s of park failures in the Umted States has been highlighted pnmarrly W

L

b Damlov (1967 1971) who concluded that only one out of every four research parks achieved?:

& ;successf ul results 4s Examples of significant attempts to delrberately establrsh research parks

- that ulttmately ended rn farlure mclude Panther Hollow at the Urlrversrty of Prttsburgh and |

’ .‘ Mramr Umversrty s Internatronal Research Centre The Panther Hollow project was contmually »
plagued wrth f tnancral and adrmmstratrve diff; rcultres andféxkgrgamzers failed to rnvdlve th’e |

-

‘\ N locgl busmess commumty In contrast Mrarm Umversrty possessed a weak engrneermg f aculty
o o thaﬁvas unable to att(ract’rnd try §uppbrt 4 These two, examples demonstrate that merely

V locaung in close prolurruty to kmversrty does not assure suecess and that the much sought v
af ter f orrnula,fbr estabhshrng vmble research parks i more elusrve than what was ongmally
| ,thought ln Canada it is ly 1o assess the StIceess rate of exrstrng research parks Most :
locatrons have only been\:o:twtroduced but grven the growmg nu;p‘lzr of competrtrvé

2R jﬂ%ﬂions Wy in Wes m Canada it can on.ly be concluded that these parks are

I » N




| I R L e "\tr '
. speculative ventures. This writer's vrew is more cautrous\t'han McAltster who concluded that

"Canada's research parks wrll emerge as successful entities.”

. : 8
L - . o
|

~

Loeational Drverslty of High Teclmology lndustnes

It is becoming more evident that what works in. one regton may not, -work in anothcr
perhaps as a result of regional and cultural drversrues as well as a series of specrl‘ ic but -

- complex srte loeatron factors thferences have been noted pamcularly in Westem European
cases, where the research park has not yet been suecessf ully transplanted despxte several _
attempts to do so. Although those academtc mstttutxons engaged in htgh research acuvtty ltke ‘

' Stanfprd and M I.T. provrde strong locatronal attractrons for hrgh technology compames m the

o Unrted States, Buswell and Lewrs found no clear -cut physrcal proxxmlty between umversmes

and hrgh technology mdustnes in Bntam . Sulvsequent to the Buswell and Lewrs study. R

research parks wrth strong umversrty ties. em%rged in Cambndge Warwrck and Edinburgh.

| gL Nevertheless Goddard and Thwattes (1983) /note that desprte the presence Ghmrvfersxtres oT N

equal qualtty dispersed throughout Bntam /the ma;onty of mnovatwe fi rrms are located in the
/

“southern. half of the coﬁntry 49 An analysr -of product 1nnovatrons tntmducedbetween ‘

1960- 1978 £ urther revealed that a large pr portron of them could not be traced back to -

A

-mversrty research se mkey (1981) accqunts for the weak high technology locatronal attraction! W
. /
. o Bntrsh umversmes on drf ferences bet een the Brmsh and Amertcan umversrty systems

Brrtrsh umversmes unhke their Amen n counterparts generally do not offer research

‘ factlmes which place rmportance on commerctally relevant research as opposed to basrc
¥

research Instead Bntrsh firms conductmg external R&D rely heavrly on contracts w1th local :
- acadermcs and con..ult_nts a Oakey does however mam{arn .that the umversrty mdustry :

) lmkage is unportant to the development of hxgh technology fi irms, addtng that the umversrty

) 3

: does not neoessanly have to be a world class mstrtutron Thrs 1mportance is reﬂected by the -
recent Bntrsh hrgh Aechnology . lrterature whrch emphasm strcngthénmg the unrversrty mdustry

lmkage through foStenng technblogrcal movauan as Oppose(f to developmg research parks near

- B A a_

» L . <
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: concentratron and d;/spersron across several hrgh technology sectors. Defense and aerospace .

l‘ . . - o . 53 |
umverstty campuses e :‘_,;‘ r .

In Scotland it has only been very recent that the erght umversmes located t.here have
become mvolved in joint research ef: f orts with hrgh technology compames Although the
government sponsored Scottrsh Development Agency promotes Scotland as 'Silicon Glen

exrstmg firms are not found i in estabhshed research parks but are mstead scattered across v

: Scotland ) central belt.*? Sunrlarly. a study of high technology f irms in the Netherlands found

"no, evrdence to support geographrcal clustering as f ound it Amencan parﬁs 5

In Canada, the Ottawa- Carleton area has emerged as this country s most prominent - ¢

' hrgh technology regron It has been dubbed 'Silicon Valley North' although the estamated 300

high technology firms operatmg in the area are scattered throughout the gegron " Most of these :

compames are sprn-of.f ' fitms whose orrgms were traeed by Steed to three ma jor sources:
¥

1. Computmg Devrces of Canada an @ttawa fu'm estabhshed in 1948 whose activities
concentrated on military projects and theref ore requrred close proxtrmty to the Federal
govemment o _

- » 4

'

2. | Government R&D laboratorres of the National Resarch Councrl 7

N

. J . < N
Nl 4 g R ) .' v *

3. anate R&D laboratorres of Bell Northern Research Ltd. Bell's research labs were -
located in Ottawa due to the presence of the Federal government and because the crty was.
_ close to the parent fi rrrn 's headquarters in Montreal

v Many of the spm @ﬁf "l'rrms created from these sour%ve benef 1ted f rom the

pgcsence of the Federal government a skilled labour f oroe and the techmcal and mformatron

| ‘ resources provrded by the Natronal Research Councll Although the Cl'ty of Ott&wa possesses L

L two well - known umversfrtres (Umversrty of Ottawa and Carleton Umversrty) these mst:tutrons

©
v

' ldtd not play a significant role i in the estabhshment of htgh technology fi irms wrthrn the regron 3

The tendency or some hrgh technology fi irms to cluster in research parks yet drsperse in
other areas suggests at the loeatronal behavrour of hrgh technology industries is more complex

than was ongrnally ught Glasrnerer et al. studred high technology location patterns in the

" United States betwee 1972 and 1977, and found significant inter- industry patterns of

L,

cod

~l
! o P .- o



‘firms were found to be‘extrarordtnarily concentrateq in relatrvely f ew areas, pnmarily asa

result of large expendrtures of government funds. 5 Resource based firms were also found to be

spatrally c8ncentrated, but for different reasons. In some cascs. demand from a resource sector

»

 was found to draw industry to few locations. while if others. supply of a raw material seemed

to account for conoentratton 5 ‘ B B

v

At the other extreme, a set of relatively mature produoer goods sectors, f or example
chemicals and fertrlrzers were found to be highly drspersed producmg heavy or bulk matenal
inputs for groups of dtspersed mdustnal or agncultural producers Market ortentauon was crted
as the factor contnbutmg to dispersion.**" T AU T

The most innovative and fastest growmg high technology mdustrles were f ound to be
moderately dtspersed However srgmflcan\t variations among‘thts group were noted Some ‘

sectors' , for example computers showed increasing tendéncies toward greater decentralrzatton'

7

~ @hile others such as semi- conductors became f uther concentrated The authers suggest that

o . product cycles affect mnovatrve fast growmg compantes causmg them to mrttally cluster i m e

' related findings were identified by the Umted States Of; f ice of-',Technology Assessment vthe |

5
. successf ul Amermn research parks To date most regronal proﬁaﬁrs directed at estﬁhshtng

u areas of successf ul. entrepreneurlal actrvrty and skrlled labour pools Once the product is

*

standardtzed greater. ef forts are concentra!fed on marketrng. whrch tends to cause drspersron

- Further intense competition and market saturation may result in relocatton to areas of lower

labour costs Whrle the Atari example prevrously noted supports the product cycle theory and R

: authors of thrs American study were unable to test these hypotheses Wrth respect to those " e
e sectors whtch were found to further concentrate it was concluded that this trend was the result

; o'f selected plant closings and the transfer of operatrons to larger scalue plants in new or. exlstmg‘

[E ni

locations.*’

‘ exﬁtbtted by htgh technology
;

mdustnes have proved frustratmg to the various levels of. government in North Amertca and

The complex and drverse locational characte""}' ‘

: Europe which have attempted to recreate those: condtuons present%d by the- hrghly vrsrble and

1

1 I‘.' 4

Wy v ' sy

ot



v B i . N T

/ EEE 1 SRR T
/ | ‘

research parks haye met with little success, f urther illustratrng that the research’ park is only
. % one method for establtshlng hrgh technology rndustnes Oncellbeheved to be critical for the

1

{1nurturmg of hrgh technology cornpantes the three promment American research parks"” are
:'loy/ being vtewed as unique and not the " norm |
| . A major fault i m the underlying assumptron supporting the establrshment of research .
par@s is that high technology lndustnes have been tradrtronally percerved as a homogenous
- groupq of fi irms that requtre an mdustnp,l park-like facrhty to. carry out research activities. As a
_result vanous government authonties rega\rded the locatron requtrement’s of high technology
mdustnes to be not much diff érept from those of general manuf; actunng This .

, mtsunderstandmg a&?% the charactertstrcs and locatron requirements of high technology
mdustnes remat;rs 'prevalent in several govemment sponsored high technology development
programs tn Canada and the Unrted States For example the United States Office of Technology
tudy (1984)xrevealed that twenty tAvo states have some form of development program desrgned
to attract lugh technology lndustnes to therr regrons However, many of these programs are not
‘drstrnpt f rom"economlc development in general whrch has resulted in attempts to attract any -

~ .
’ .

b 4
industry that Swill locate in therr regron These f; tndmgs demonstrate a lack of understandmg p ;j

fﬁ

about high technology fi rrms m general and are leadmg to a reassessment of the f: actors that = % ) »}%
‘ contrrbute to the success of hrgh technology firms and the type of govermnent pohcres whrch |

' may‘Be ef’ fecuve in sntnulatmg and supporttng high technology developrnent

3 . :
a " ) /
P

-~

. Revrew of Recent Lbcational Survey Literature

The purpose of thrs sectroh is to. review f urther and discuss the locatronal determmants
’ ;:“.‘

of high teclt ‘“"ology mdustnes Whrle several unportant location factors have been determrned

". already f rom analysrs of the vanous sucoessful and unsuocessf ul research parks several '
‘, ' comprehenstve surveys dealmg wrth htgh technology industries in general have been completed
| by researchers attempttng to gam a better understandtng of the charactensttcs and locattoh

. .

requtrements of htgh technology firms.



e
In recent years research has been dtrected at defrnmg and analysmg the spatral pattern '
of high technology mdustnes Many studies (Buswell and Lewis 1970; Gibson 1970 Orkey 1981

Steed 1982) rdentrfted lugh technology mdustrtes as 'footloose because they could not be ‘

' analysed in termsof classrcal locatron theones, that is, transportation, access to raw materials
and access to markets are not major locattonal determrnants A survey of high technology '
companies in the Umted States conducted by the Joint Economic Congress Commrttee supports '
‘this conclusion and further notes that f actors such as water resources, , energy supphes and

* climate are also not tmportant locational determmants so: However dlscussron below of .the need

“a

for skilled labour, specialized support sources, venture capital 1nformatton R&D and

i

“ entrepreneurshrp indicates that the tradmonal term 'footloosé’ may be not an accurate
L descrrptron of hrgh technology firms.

Maleckr (1979) detemuned that the avatlabrlrty of a well educated labour l‘ orce tends to

- “ attract and ultimately generate agglomeratrons of research and devplgment For example
government laboratorres provide the locational focus for firms that relyon goyernment L
cont’racts; while universities provide basic research facilities as welllas o;;portunlties f or‘/_,,,/ —
interaction inoa non-corporate setting. éorporate organization' also plays an i;poftartﬁole in

locatron of f irms actrvely engaged in research and development because R&D tends to be
,conducted near the company 's headquarters for- closer lmkage with ovcrall corporate policies. -
Potential R&D prOJects receive intensive screemng from: executrve personnel pnor to approval -
| for greater co-ordmatron' and momtonng of programs and exPendrtures.“
| " Buswell'and Lewis suggest that proximity to international airports for direct ‘llnkage' to
other cities is an 1mportant locational determinast. Their study f ound that locational )
requtrements resernble those of central of fice actrvmes in that 1nputs and outputs are primarily | 4
" inf ormatronal in character that is, the qurck movement of hrghly qualtf ied personnel between m

laboratories, research orgamzanons umversrtres conferences and company headquarters 2

The compound effect is that hrgh technology mdugtnes generally f a ur metropolttan



' . hrgh technology indy »

hrghest followed by mcreased oompetmon and msuff icient eaprtal)

| focusses attention on thé importance of the relatronshrp bye%?ween entreprgneunal actmty/agnd
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Economic Congress survey and the study completed by Glasmeier et al support the locational

prel’ erence of an urbayg

f i‘%

P vﬁ'onment However Glasmeter et al. emphasize that the presence. of

[y

s does not neoessanly ensure an expansionary f uture Between

1972- )977 it was foung that one- thrrd of the 277 metropolitan areas in the United States lost

high eechnology jobs o ln addmon. regronal anomolies in plant and employment gains and

losses, from which no stgmf icant pattems emerged, were noted in several prominent

-

ntetropolitan centres. T

The most stgnrf icant f actors that mfluence the regronal loeatlon choxces of high

technology firms appear to be business-related. Whtle the regions are pnncrpally interested in

attractmg high technolo firms m order to aid the generatron of regronal economrc growth, .

,locatronal choice by the companies is- more concemed wrth the volume quality and cost of

\

rescarch output. The J oint Eoonomrc Congress study found labour skllls and therr avarlabthty,
labour costs and tax climate within the region as the mgst important factors affecting high

: technology location Glasrneier et al. cite labour force, proximity to airports and defense

Spendmg as'the most important f actors. In both studres proximity to major universities ranked

f ourth. Bollmger et al citea study ‘conducted in the Netherlands (1980) which asked fi irms to

rank the problems that constrained locational decisions. Shortage of ‘skilled labour ranked

[N

The Umted States Off icc of Technology Assessment locatronal survey of ninety-nine

“high technology ftrms was the only study f ound by this writer which stressed the Mportance of

**the ho;ne of the foundmg entreprencur as the most improtant location factor Proximity to

exrstmg operatrons ranked second followed by avarlabthty of a skxlled labour force Other

¥
1mportant f actors inclucbd awess to the f;rm s market local transportatron resources and
-
ximity to umversrty facrht,tes tied for seventh

government sponsored support Prograt:
rank. ¢ Agummafy of - the findings of tlhme locauonal surveys 1s rllustrated in Table 3. 3

The United Sta\es Office of Tesﬂ'mlogy Assessment survey is Slgmflcant because it * %
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the location ‘of new technology f irme. It suggests .that innovative nctivity Witltl_n regions le
dependent on a local supply of technologlcally mot‘ivated.entrepreneurs whose: lpers'onal -
influence have a sxgmf icant beanng on locational decisions. Expenence from several locations
which have achieved suceessf ul high technology development’ generally support this conclus:on
In Silicon Valley, Cooper (1970) found that at least one f oundmg entrepreneur had resided

, locally prior to cotnpany formation in 97.5% of the firms surveyed.“ In Britain. Chke;. B
Thwaites and Nash (1980) studied the spatial distribution of 323 significant product
innovations. In a hrge majority of cases, i irst commercial pro&ucti‘on was achieved in the same’
region as the inventor firm.* In Canada Steed and DeGenova surveyed forty-f ive high
echnology firms in the Ottawa Carleton region. A total of forty-one firms were founded by

© entrepreneurs with strong local associations. The remammg four companies. were locally
established, but were later aoqulr_ed b): fi dretgm-owned firms. Despite the strong personal
‘attackhm'ent to the Ottavva area, many of the executives sut'veyecl indicated that they could
operate satisfactorily i in several dlspersed cities across the coum.ry |

| The United States Of fice of Iechnology Assessm‘em notes that in 'true hxgh technology
centres there exists a 'critical mass'; which enables the entrepreneur to capltahze on vanous
support mechamsms mcludmg both mformauon systems and venture capxtal Penpheral’

‘ locations are peroelved tobeata dnsadvantage because they do not possess a 'critical mass' and
lack important mf ormauon hnkages In addmon venture capttahsts in urban areas are
reluctqnt to mvest outside their' reglons because they may not be familiar with the sxtuat;on of a
firm located far away. Nevertheless, itis recogmz.ed that regxons have dxf ferent levels of

entrepreneunal acthty. some of wlnch favour hxgh technology development but many of
by

For some eommumues it may be the on}y—alten{auve Commumnes hke Colo&ado pnngs.
) -

Colorado and Austin, Texas have reoogmzed th 1 consttamts aMMg theu market

/o . '/



y

*nch plants helps create a base for burldmg a technrcal infrastructure whrch over time, can

_ attract "additional htgh technology operations and encourage spin-offs.*

L

The successf ul results achreved by cities hke quorado Springs and Austin contrast
consrdera,bly with Storey 8 survey of low technology branch plants in Cleveland County located

in the north of England. He found that large, externally -owned branch plants produced few

|$"

o entrepreneunal sprn-offs offered httle opportunity for the development of local manager,ral

talent and bought relatrvley few mputs form local area frrms Overall, it appeared that
rndrgenous mdustnal perforrrialnce had been suppressed rather than stunulated o

These frndtngs suggest that long term intra- regronal growth based on attractmg branch
plants is dependent on the ability of such firms to innovate, acts.as mcubafor firms to new

Ty

enterprises and interact with existing local firms, factors which growth pole theory has not

, \ always rnttrated m practice.” ‘ | o . o

W

ln order fora hrgh technology development program based on luring branch plants fo
be effective, a community must identify y its ability to attract and service prospectrve firms,
| prepare an appropriate strategy that emph\asizes existing strengths, and ir‘nplement asetof
pohcres that will encourage pnvate sector partIcrpatron Success of local programs can of ten :
depend on the co- operatrve role played by local business groups and munrcrpal govemment o
-agenctes in desrgmng and rmplementmg these programs. The commitment shown by local
interest groups to hrgh technology in general was cited by Mrcroelectromcs and Computer
Technology Corporation™ as the major f actor behmd its decision to locate in Austm Texas.™
However further analysrs has shown that "local comrmtment to hlgh_technology translated

AN

into an enormous l‘ inancial incentives package that was f unded pnmanly by Texas oil money.’
While it is not argued that Austm assembled a comprehensrve high technology development )

* strategy, the financial support recetved from locally based orl compames enabled that city. to
outbid its 'competxtors The Mrcroelectromcs and Computer Technology Corporatton example .
may be umque but it is concurrent with Goddard's view that the amount of mobrle investment

available is declinjng and the competition and cost of attracting new investment are



J 3
‘. . r
’

increasing.” This trepd suggésts that a strong case can be mide at the local level for
devclopq\ent prog;'arﬁs th§t encourage innovation in indigenous firms. Whife it is evident that
sustained Jocal initiatives are crucial to stimulating high techpology growth, it is important to
recognize that the most substdnt‘iil tesultg are produced when local efforts are linked with

broader development strategies implemented by senior levels of government.
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IV, Technology & Innovation Policies}

A. Introduction ' ’ \ " |
' Thts chapter provrdes a review and drscussron of the types of policy mechamsms \ "
; presently used by hrgher levels of government to strmulate mnovauon and technology
development The fll'St sectron examines the 'Prckmg the Wmners strategy, 3 popular but
controversral concept that favours the targetrng of govemment support to technologrcally
- “ emergmg ~f irms. The second Section revrews the varrous types of policies desrgned to (promote

mnovatwn Although the intent is to focus speclflcally on Canada the dtscussron is

&r‘n @

supple‘thented w1th related f mdmgs from other western developed countrr,es

| Prckeng the Wrnners

new approaches for :.he sumula ibn of eéonomrc growth T echnology and mnovatxon pohcres
y e \ . *‘;
are receivrng more attentron in part because of a lagk of new proposals f or econoranc growth &

' and because mnovatxon 1s pereexved as berng crucral to the survrval of many mdustnes Several
o authors (&key 1979 Ew&{s and Wettman 1980‘ Steed 1982; Storey 1983) stress that the
ultuna ev' aim of regxonal pohcy onented toward. mnovatton should be to promqte mdtgenous :

growth by targetrng support at small to medxum srzed technology f irms. Thrs strategy 1s
’ .

dxrected at prckmg the wmners as opposed to propprng up the losers m troubled or dymg

.industries. 8 o

Thurow (m Steed 1982) notes that "an mdustnal polrcy desrgned to prop up dymg
omdustrles is- aapute 10 drsaster ‘We nwd only to look at the countries that ha,ve trred it (Bntam B
and Italy) No one can make it work" AL the opposrte extreme Japan has achreved su%'eess rn"

: 1dentrfymg potentral wmners in competmon for woﬂd markets by encouragmg therr growth

* \
N

while at the same trme easrng the burden of adjustment for dechmng mdustnes The J apanese N '

PO



that it has had its sﬁire oﬁ hrgh technology failures, and that *r.countnes lrke West

‘ v#‘
expressed mterest in the prckmg the wmnem Strategy econpmrgjly George of Dalhousre

| . xmvalrds ) lie f urther stated that "Canada s récord- contams horror st!nes of gbvernment

- Accordmg to Rees et al. (1984) the’ resurgence of the Amerrean manufaetunng sector can be P
-

! .
C . . .
’

Ministry of Intem'ation'al\ Tiade & T"&'usi“ works closely in co'-operation with business leaders

and the financial community to deliberately plan the drrectron in which the econobmy should be

evolvmg Tax, loan, trade, regulatory and other pohcres desrgned t0 guide econormc growth

.along the desired path are subsequently adopted. ln the h\gh»technology sector, J apanese | firms

are the recrprents of a strong conumtment to R&D mvestment subsrdres and support for

techmcal‘educatton ? ‘_'r o L . - R
: : o

Some economic. # ysts suggestJ apan's industfial polncy is overstarud, pomtrng out

'Germany have fared equally as Well wrthout a natlonal pohcy for backmg potential winners. |

«,“"

Inst*pan s&trong,economrc performance is credited to a productrve lower cost labour
Force and the skill of its managené&d entrepreneurs 3 \

Whrle various levels of govermggt in several western deVeloped«countnes have &

| Uhtversrty in Haltfax has expressedé&c%utmn about suppor@g such"a~strategy in Canada because

it could potentially. saddle the country wrth 1nfant industries that would grow u‘it

supportmg compames at least rn part because a good future was forecast f or them."* A recon&t

goverqpent of Orrtarxo drscusston paper on the f uture of technology further argued that SR L O

' dechmng rndustnes eannot be neglected because a number of "Ganadran md,ustnes (for example
clothrng and textrles) belrevetl tdbe on therr death beds are already being rejuvenated by new
" technologres " Thererﬁarkable turn aroumf of\Chrysler Corporatron is a case m pornt

o
S UNPE

: attnbuted to a contrnuous retoolmg proeess being carried out by older plants in establrshed
s manuf actunng area Through the adoptron of new product and process technology, the level of

| technologreal progress rs betng r whrch enables ftrm§ to remam-conﬁetmve However 1t ' -

was f urther observechthat rnnovatroa adoptron vaned srgnrf mntly betwee’n mdustnal types xhe -
2

type of company, size and age of plant and by the presenoe }t absenoe of R&D ! In any case

.
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the crtttcal problem of identifying potenttal winners and determjning whrch losers (if any)
should be saved still remains. ' ) o o
| .In Britain, Storervittempted to predict business failures rather than pick potentnal
winneﬁls research showed that 85% of all sampled f atlures could haye been predtcted twelve ;
‘, months in advance of th¥ collapse and 73% ld have been predicted three years in advance.*-
It was.cc:lyhat if a technique for pledtctmg busmess failures could be ret‘med a more

- selective ser@ning process for directing assisitance to potential winners couldgbe:

v B

. ’ -
ccordmg to Steed offer maJor SOUICes of mnovatlons Although the tmportance of the

e ﬁ account for in excess of 5% of all- redta; o andndevelopment eXpéndrtures in Canada'®
R v : g
a

R&D mnovatron relatlonshlp is stressed by tl\e "Threshold«Frrmf scenano Steed further

argues that R&D cAnot be vrewed in 1solatton but mstead rr*exammed wrthm the R

- -context of government pohcres to support umovatton Tt \\? e -
L .- e ’ .’)- 7’ . ) ’ ‘
‘ Government Bolicies to Promote Innovatron . : AR

"'_ masn ’tlimtenee Couqcrl of Canada produwd a report entrtled "Innovattog in a f

Cold Climate". “The report s pnncrpal recommendatlon was that the federal and provmcral o
—Tw——r— Lo

: “governmént., in collaboratton wrth mdustry aﬁd the upwersrtres prepare a natronal mdustnal

g ,
strategy that recogmzed the 1mportam&of the mnovatton pwcpss and gave pnorrty to mdustnes

that exhrbrted lnghly inng 2 x?e potentxal n At present f if’ teen years later Canada is sull

ork’mg toward a nattonal ! 5logy strategy that will attempt to sttmulate the cr,eatton and h
growth of new and mnovatwe Canadran compames However an mtenm pollcy statement |

. entrtled " owards 1990 Technolggz Develompent fdr Canada was produoed rn 1983 Thrs ’

w



- t.hre‘e ‘major responslbllities:

1. To formnlate and develop policies for, and"' ")

o g AN . o R . § R : .
- . f ; . : e 5 R AT T . v 2
l . . . . - . k S . . ’4

vfurther lnghhghts current federal support programs and new initiatives.

Thelllederal agency responsrble for preﬁarmg and 1mplementmg polrcy rnstruments is

‘the Mmlstry;of State for Science and Technology (hereinafter referred to as MOSST). It has, - . W ’

4 U
v

. ‘ . .

adwise on the support of science and :

technology .
-
[} L *

2 To fotmulate and develop polrcres for, and'to ddvrse on the applrcatron of science and

_technology to natronal msues S - 4 k .
. . 5 W .

‘ o i . “ ) : “' .
3. m ko foster the rise of screnttf ic and techmcal knowledge «%e formulationapd =~ = |
velopment of publrc policy. N - o 7

A general revrew of MCBST s current support programs shows 3 vanety of mechamsms

.that include: procurement subsidies and loans xx mcentrva mformatron servrces e

technological facrhttes and&.tents These types of mechamsms are srnular to th by .
. ‘ +

most weste'n developed countnes attemptmg to strmulate technology development Specrflc )

f ederal government supporta programs are aimed: prtmanly at provrdmg fi rnancral assrstance for

- mdustnal R&D and f or ‘the most part are admmfstered by the Department of Regronal B |

N Industnal Expansion (DRIE) and {he Natronal Research Councrl (NRC)'\ o ”

."

v
The Natronal Research Counctl is the federal govern‘ment s pnmary research agency. It

R L}
i ts a non- profrt Crown corporatlon that marntams a larggscrentrftc -library (Canadtan Instrtute

' l‘or Screntrflc and Techmcgl, Inf ormatron) and operates research facrhtxes m each of the

provmces except Alberta In 1980 the NRC produwd 2 long- range plan entrtled e Urggnt

" gvestment The' Plan proposed an tntensrve datronal technology mvestment m R&D to assrst

' , :rndustryf to achreve a doublmg of its productron and exports by 1990 ’I'he federal government

- thePlanmpnnctplemJune 1981.1% . 2T

. snppqrted the stated nwd for increased levels of R&D expendrtures and subsequ&e%tly approved

LR



!

N

N ‘ 'w : .

In 198 ederal Task Eoree cbmpos\ed of university and mdustry representatwes was

‘_ assembled to review the effectlvness of federal government pohcres aniproﬁams for e

promoting technology dgvelopment in Canada Recommendations were lﬁed’on "300 written '
brlefs and 100 mtervrews eonduded with representattves from busmess the f ederal and |

provmcral governments. and umversltles Econ&:mic analysts and govemmen; agenctes in the |
Great Bntam the Netherlands and the Scandmavran countries were also .

© .

b
'vt",'.t
RN 4

e

w“,.; ; ' A .
Eoréfejthd that market factors play a srgntf icant role ln the.tnnovatlon L

process and that technologreal growth is enhanmd when there rs a"‘demand p%l_ Y the market #

L ¥

as opposed toa: supply push by govemment 1 Research and development expendttur%? are
Y8 ’

drawn to market demands and peroetved nwds wwh in turn generate succesful mnovatrons

over a large number of industrial sectors R&D:is also deemed to be mote cost- -ef f ectnve

-~

evidence has long s )

that a high proportron of rnuovatrons are initially strmulated by
| consumer demand 1s. However the Task Force's support for the.‘demand-pull’ theory /) ’
represents a significant shrft in tae approach to sumulntm&technology development in thts

‘country Many economtc analysts and the National R h Cou‘nctl have been cntrcal of

Canaéla s low lcvel of research and development expend tures (abolt 1% of G. N P.) relative to
| -other rndustnahzed nattoas like the United States, J apan West. Germany and Sweden (2 % of
| G.N. P ) 1¢ Although the spoctf ic eontnbutton of R&D to natronal economtc growth has not

_ ’bee'n def ined tno\st/ eoonomi'sts generally agree there exists a strong correlatron between the level

of natronal investment tn R&D and the nattonal potenttal for technologteal development and
N

. economic growth However, Steed claims it is easy to advocate mcreased R&D spendmg. but v_

. (/\ s
extremely dlf fi tcult to eompare the benefits and determine the best way to invest available

funds L 'Ilte Task Foree subsequently arnved ata strmlar eonclus'fon drrectmg concern not wrth‘

the nattonal level of R&D expendttures ‘but wrth the eff ectrveness wrth which R&D funds are '

deployed Itis therr belref that rf Canada doubled its spendtng on research and development

.

o m

“'Wﬁms.ﬁf

because ib is undertaken in, resﬁe to\clearly defrned goals Thts fi mdmg is not radtcally new as )

[
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¢

the economic impact would be marginal due to artificial stimulation.*
The Task Force's con‘éluiiorfntay. be significant given that the proportion of R&D

- ;xpendttures by federal and provmcial governments has been generally increasmg, whtle the

propomon of mdustrlal R&D expendxtures has been generally decreastng In Allm combined

¢

federal and provﬁR&D expenditures accounted for 42% of all R&D.mvestment in 1984
i’ 1979 01 the other hand industnal R&D expendrtunes dechned to 33%'

3 compared to onl
of all R&D mvesmﬁt &1994' compared 0 55% in 1979, While the Alberta government has _y: |

’ stated tlnt ll‘

'l gn R&.D,,than any other province in the country. rt remams :

LTI

" purchases or p;ocur&nents from the pnvate sector. Government demand decreases nsk and

.uncertdﬁy\ énd' guarantees a £ uture market. Tt has already been demonsﬁ'ated how government

- .prdcu; m the Uhlted States played a significant'role in strmulatrng the development of

' Wﬁ‘ﬂﬁwn Valley and Route 128. Many electromcs and computer firms

I own therr exrstehce toqdntwnent defense and aérospace contracts and although in most cases
L .

e

sales have been expanded to;gommercral markets,, defense spendmg remams an rmportant
sdrﬁulussto hijl‘technology development | ‘ " > _

. ln ?anada Steed and DeGenova f ound ‘that many Octawa - based hrgh technology frrms
| matntamed ues mtl’t fi ederal mstrtuttons Their study showed that the presence of the Federal R .
government was a key f actor in stimulating the initial development of many Ttrms wrthm the

' area and .that- 57% of those surveyed conSrdered thetr‘ geographic prommrty to the Federal L 1

' government to be crucral or srgmf reant to the frrms busmess MaJor lmkages mcluded defense

~and other purchases supply of techmcal expertrse and the prdvrsrons of’conuacts or grants 20

" The Federal Task Force on Policies and Programs for. Technology Development

reoogmzed the tmportance of government procurement m'sttmulatmg hrgh technology k

»

- \



-development, but stressed that policy designed to effectively-utilize the Federal government 's

* of National Defense }ransport Envrronment and Energy Mines and Resources purchase

: prOCess genera,lly exclud

. Subsidies s

e
Pl :"

N )

¢

_ purchasing power to promote ‘private sector innovation as lacking. Although the Dep‘artments

hundreﬁ)f milliots of dollars’ worth of hrgh technology pl'oducts and services every year,

-suppliers are more ol‘ ten fi orergn based fi mns Government agencies were found to beeithér

e ' )

: unwrlhng to take a charice on domestlcally produced alternatwes or their cantract allocatlon

d smaller; mnovatrve Canadian frrms  In contrast, the Amencan ’
federal government foz i . ‘.veral decades has purchased from or arranged contractual agreements :
wrth small and newly created hrgh technology compames resulting in the growth and expansnon
of numerous mnovatrve firms. - , e -

Despite the noted sucoesses of government procurement in stlmulating innovation,, |

argumenw have been brought: forth claiming it is a narrow policy instrument, Bollinger'et al.

cite a study by Rothwell and Zegfeld (1981') that identify the f ollowing limitations:'.

L Frequent polrcy changes. lmtrated by government can mcrease uncertamty thereby \
f w N .

reducmg the probablhty of market success a

2. Governrnents lack market power, Theref ore, mnovatmn cannot be. ef f ectrvely mflueneed

. without supponmg measures, suth aéregulauon

3. Competmon may bg_lackmg, thereby reducing the mcentive for mdmduals or groups of
' ' potential entrepreneurs from starting new firms ‘ _
L

=

4, Govemment agencres of ten lack in- “house competence m varmus hlgh technology areas
whrch constrains the decxsron makrng process 12 A ] _ B

R

As a result of these factors government may miss opportunmes to el‘l'mvely use '
procurement to assrst lugh technology firms. *

- e

e o A . i
. . . :

-

Subsrdres are one of the most common forms of government programs desrgned to

strmulate the mnovauon prooess They can také on many forms mcludmg R&D support



" e !

« financial grants and tax incentives. v | Al
| R&D is one area that.rec_eives substantial government support in most western
- developed countries. Maniy‘small high technology f| irms will not undertake R&D without some
| " form of government incentive h@ause they lack the personnel and financial resources necessary
F"f“ to conduct inhouse R&D. Subsidy schemes. asslet these firms to conduct at least some research
‘o to contract out their programs to research organtmtrons consultants and universltres
Ftnanctal grants designed to assist new technology fi rrms through the early stages of the
. ,mnovauon,process is anothet type of subsidy program lt is common inJoVéstern European
g countnes anﬁ can asSumexa vanety of?oyr\ms ranging f rom thectron of funds into key
| technology sectors to the f uithng of projects in the tdea and prototype stage.”

Y @1
o ﬂhe ef fectrveness of these of substdy programs in sﬁnulatmg the mnovatton process

Py remains unelear. Economrc analysts have found relatrvely f ew dl(fe mic growth

l 4 .

‘ g and strength ol' lngh technology sectors between those Ctgntnes whlch P

L

ttle R&D

-

o subsidtes and those which prov:de lnglustry wrth la.rge amounts of pubhc money l'or R&D "
| Other analysts like Schott, have demonstrated that government subsndtes canleadto T e
| met‘fictenty by flnancrng hrgh risk, high cost projects that have a great'cﬁir)tx of incurring
| “.substantial fmanctal losses, He cites thefrench government's subsidization of that courkry's
' -, : k ' Bcomputer tndustry. which turned out to be lnghly unprofttable/""f\ B ‘ Lo
4 In Canada. the Federal government has mrtrated seve}al subsidrzatxon programs whtch .
| ate adnnmstered by various departments and agenctes In total, the substdxes amount to
approxrmately $500 nnllxon annually ¢ The Federal Task Force on. Federal Polrctes and
Programs fi or Technoldgy Development fl'lund most programs to be over- admrmstered, wrth
. : overlapptng responsibthttes among lgeneres and cdmplex’ procedures for evaluatmg and '
. monitoring apphcattons In addmon most programs had httle to of fer new technology f irms,
L S instead offenng ineenuves to ﬁrms wlth esmbhshed track reeords Y In many cases these fu'ms f \
. possessed the capabiltty to carry out R&D wlthout federal assrstanoe Some programs were

. found to encourage f irms to undertake R&D pro;ects that would not have been economtcal

3



without government assistance or collect public funds for R&D which might have well been
carried out without any subsidization.? Overall it was concluded that promoting R&D "by y

subsidizrng the prlvate sector is an approac'h with serrous strategic weaknesses vl

Tax lncentlves = | . -

| Tax incentives are an indirect form of government subsidy which ‘can be used to
encourage industrial R&D. Increased taxeredxts or write- of fs are generally favoured by the
private sector rn this country” and are belreved to be an effective alternattve to recemng direct .
* subsidies. The Federal Task Force noted that.Canadahas a generous system °§ tax measures to
encourage R&D In 1983, the Federal goyernment' introduced the "Science Research Tax Credit
Program (SRTC) which allowed companres to,transl'er R&D tax credits to pnvate mvestors
Ongrnally heralded as a program that would enable smaller high technology firms to more casily |
attract outside rnvestors for R&D f undrng. the sclieme was cancelled by the newly elected ‘

‘Conservative government in late 1984 beeause cost of:vthe program had ‘been estimated at Sl 8

. brllron higher than ongmally projected. Snbsequent tnvestrgatrons revealed that the SRTC

* schente was abused by sevcral recrptents resultmg in the auditing of }-1 800 clarms made under |
the program n Desprte, the well- phbhcﬂ.ed problems thekﬂ(\': program was pomlar wrth

“ rnany provincial governments which have been lobbymg Ottawa to retnstate some form of tax

credrt for screntrfrc research.” | ‘~,

‘ Tax measures help to rmprove the risk 1atio l'or R&D mvestrnent thereby favouring

N

I8
those small to medrnm -sized fugh technology firms that generate taxable revenues, Howe\rer“it

K.

remarns unql‘ear as to how ef fective tax mcentlves in promotmg mnovatron and new i’rrm T

A development although at least one state governm@nt (Mrnnesota:) is expenmentm rth a tax .
credrt program desrgned to encourage spjn offs from larger compames 5 In the U ed States %

, ’many new 7|gh technology ftrms vww%d tax mmdv;s as one type of measure nwded 10

+

: complement other forms oﬁgovemment support programs 3« ln ‘contrast many large Amem?a{

high technology firms drd not acknowledge tax pohcy a8 an rmportant factor in their
! ;
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L \\ ; decision- makinu prowcs » In Britain, a corporate tax reduction was found to aﬁmuhte

‘ invettrnent more thnn any other policy " Overnll these findings suggest that tax ineentiv caf .. *!
. playa signli‘ieant role in ttimulating R&D tnvestment but that their contribution in . 7 & &
‘encouraging innovatlon and new f jrm f ormation is less pronounced , . i‘
L . : . A -
o - . P\
" ¢ ' 4
. Sclence and Technology Infrastructure ’ - ‘ : ’
Govel'nment gan establish an infrastructure conducive to high technology—develoﬁu -
in-two ways. ‘ S | |
~ 1 by direct intervention in the wonomy to deliberately establish a science and technology
g . . infrasteucturé. P
'mo . ‘ K v ) ( ,
. 2. by support!a ensung institutions in eneouragmg mnovauon and entrepreneurshrp
SR | .

Governmenl intervention in the cconomy to delierately establish & science and

/technology inf rnetructure-is a controvemnl issue Busweil and L:wrs maintain that governments
alréady™have cohsklerable'hrhueoce over the drstnbuuon of research establishments through oy
their own ‘demand fOr hrgh technology produ&ts and processes However they further claun |

| that the growurg Wal competitign for high technology development necessrtates govemment

' 'mnnipuhtion to erlsure halaned growth and rnaximrsmon of social benefits within the
eoonomy » Otkey (1979) counters that any halanclng action by governihent armed at forcrng
the'ihspersion of new products and high technblogy fifms cannot be assured of success.* In

'addiuon Ironside argues that "forced- growth situntions where public.investment att&npts w0 .

r

s indtiee industry to locate where normally it would nOt, ;m ‘be met with conf! rontanon from the .

- "n.r"? e

1 ,privale eector. whsch prefers its owp Mn%n; Hé further concludes that g?vemment measy !
. - _"_'j_ 3 &‘i‘ certain locanons has not been suemesf‘ul T

~; dvemdrng sodal pohtiuﬂ and economic oonsideratiqns e ,
Because regional policy focusning on building an mfrastructi.lre by mampuiatmg y

. ‘}
) Fgo
. .

)

.

industrial growth has not been very euomsful in the past attentton is now being drrected at '

. e
i
RS



supportins innovation and entreprenennhip asa muns for d'ubluhing a tcienoe and

- techaology infmtrttctttre A ‘mm receit policy lnitiltive has beea.the introduction of the

,‘r,'Ir’r’nt)yatipnCentre, U o SPRE 4

| Innovation Centres ‘ , ‘
- The first innovation. eentres ‘were mtrodueed dunng the 1970's at four uni\rersities in
| the United §utes (M.LT., Camegie-Mellon, oregon and Utah), and two in Canada (Waterloo
‘and Ecole Polytechniqne cle Montred) Irritial funding: m provlded by Washington md
'.Ottawa but all centres are expected to beoomeeelf supportmg through partrcrpption in their e

‘clients ventures o Universmes were choien asthe sites for mndvation centres beeause they :

ercialization and

perform, two major roles in the innovatron procees First they perfo “I: basrc research which is |

put to work byindustry This transfer of technology fosters the co
‘ diffusion of tnnovations and further rdenufies problerns requinng miw knowledge Seoond the
flow of people and mformatron between umversrties and industr)uxpands ‘the base of scr/enttf ic
and technologteal m:ormatron “ Therefore fo ttmversrty industry links represents an
integtal Yapent in‘the suceens-of the i mnovatro:roim B

mnovatron centre ealls npon the services of rmny disciplines and functions wrthin th

umverstty. qamcuhrly those assocrated with busrness and ensrneenng and allows for reduced
.oostsbyshanngtheuseofexpensiveehmpmm - ‘ ’

Innovatron centree are’ "aimed at promouorxof innovation and entrep eursliip“’

r—————

: }from both an tteatronal and managertal vrewpomt They are desrgned to e urage innovatron
by reducrng the gap between dWeMg an mnovative idea and reachrng u{e stage oV

"bomﬁlercrﬂprpdu ¢

pecrfrcally, mnovatron oerttres perform the following funftrons P . |

as well a8 provjding traimng and skills in entrepreneurshrp “ More

| 1.'- idea/invention evalustion B

3. financial and managenal assistance for start- ups . K

3.¢ dﬂelorament of new:ptoducts for exmmg m S
. . o : : ) T

4 Y L o s . A
- o 7\.7 L — 4___ - o

-~

Py . C v . . s R g - &
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.In addrtron tpthese roles. th -
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o
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1.4 ’ ) Lad . ' ] R . \.' :

4. ' formulation of innovation/entrepreneurship education curricula ; V‘>
5. - 'researchmg innovation processes : : | ‘ F .

6. parucrpatron in entrepreneunal decrsron malung‘“

. Students and potentral entrepreneurs are expoged 10 a multtdrscxplmary approach They -
leam how to evaluate new rndustnal ventures ;, how to keep aware of new technologtcal
develbpments and how to develop abusmeﬁ plan f or obtammg fi mancmg and ulumately, .

| marketmg 43 'I'he benef its of combmmg classroom tratmng wr\th real business situations is now,

l

recognized by many ‘universities, partrcularly in the Umted States. ‘The number of academic
' rnsmuuons of fermg enterpreneu/rshtp programs has nsen rom less than ten in 1960 to over 200
in 1980 and has doubled since then.* Some umversmes like Carnegie-Mellon offer
co- operattve Master s and Ph D. programs f or students employed by mdustry Graduate
studxes directed byt both acadermc and mdustry advisors are combmed with prof ess:onal work.
The development ‘of the mnovatron centre for mteracuon with' mdustry represents a
departure f T0m the tradmonal lmkages between umversmes and mdustry Colton (1981)
suggests that it encourages “the )umversxty and mdustr:al commumtres to move toward a
- commonahty of tnterest mutuahty of trust and mcreased co- operatrou in the area of research
and development * Despite thrs movement toward common ground Dean (1981) revealed
srgntf icant problems between small business- umversrty mteractrons He noted that great
dif’ ferences exist between srnall busmess and academrc personnel in perceptton of the ' .
| rmportance of problems trme required to solve problems and cost f actors. ln addmon plans to
s solve problems or evaluate new.inventions are often reJected by the entrepreneur for fear of \
‘ 'competrtors learning of the mventton and gamtng a competmve advantage Rl Although these

'k problems have not been f ully addressed they emphasrze the-importance of gammg the

of the business wmmumty in deahng with the mnovatron centre. Parucrpatron with -

the. smess commumty and other loeal interest groups is stressed by Walker (1983) in hrs
study of the Umversrty of Waterloo lnnovauon Centre. He maintains that a marketmg strategy

whrch famrhanzes the busmess oommumty wrth the services provrded by the mnovauon centre

- ; ~
- . :
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RN, "“ ;80
1s essential l‘or demonstratmg how this facrlity \n assrst thelr nwds A liaison with local

.

economrc development agencnes was also eneouraged fi or promo\tmg the research capabrlmes of '
the umversity and innovation ocntre as well as assisting new spm of f ftrrns to lo;:late wrthrn the
reglon s Reeem mf ormatron suggests that the more speerahzed mnovatton clen%estabhshed

by the-Ontario provmc:al government have l‘arled to 1mplement marketing and promouonal
5 ‘

programs résulting R@k of awareness and conf idence among the busmess commumty

Umversrty based mnovatron centres are provmg to be 1mportant f acthtres f Ok the

t.ransl‘ er of technology to industry and the educatron -innovation prooess Initial results from

H
M.L.T., Camnegie Mellon and the University of Oregon have recervec_l a favourable response
M #
from both w and industry analysts

S
. . ‘/
X

*From 1973-1976, these three centres have created and developed 27 new products
and given rise to 29 new businesses with the 33 entreprefeurs trained there_The

annual turnover of these new businesses was\around SSOrn‘lli"o’n in 1976. Some 800
new jobs (direct and indirect) were created,and the annual profi its that government
awarded."*!

drew from them in the form of taxes were ten, ttmes greater than the grants

/
/
d 7

J

nineteen firms have been spun of ff rom the Um‘versny of Waterloo Innovation Centre dunig
the penod 1980-1983.%

-

Although statlstlcs latcr than 1976 are not avarlable for theSe centres, Walker notes thajt

. /,
g ;

Li and Blais (1981) clatrn that in order for an innovation centre to be successful, the
host unjversity must be well recogmzed for 1té/quahty of research and academrc standmg. have
a long tradition of close relations with mdustry and be somewhat speclal" either by tradition
and organization or its socro econormc envrromnent s3 However, the United States Offi ice of

Technology Assessment notes that i

ovatlon centres are being developed in rnany smaller less
drstrngurshed umversmes through the combined efforts of the acadermc institutions, industry

and State governrnents in rmtmting oo-operanve programs f or.local economrc development In
"/

banada the Federal Task Foree on Federal Programs for technology Development claims that
/

American universities are Wetter _equipped‘for“co-operatrve research ventures with high

technology companies due in part to extensive f: inancial and equipment donations received



. : -
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4

from industry. Canadian umversmes generally do not recieve genert}ns donauons because of
differences in tax laws 34 Other obstacles whrch are clanned to put Canaclfmn umversrtnes ina

dlsadyantageous position include:
CL shrinkingrevepues , o

2. operatnonal inflexibility due to comnntments to undergraduates tenured staff and
established areas of interest, as opposed to otienting research tOWard the needs and
mterests of industry : ‘ ot

L - .
P

'3‘. . constraxnts of federal- provmcml fi mancmg arranﬁements 3

Des,prte ‘these stated problems many Canadxan provmces have already developed or are
proceedmg with the development of innovation centres, in some cases with f undmg from other KN

Federal govemment programs The bas:c concepts vary from provmc‘ to provmce as does the

extent of government umversxty and private sector parucnpauon Some innovation centres, f or*

"~

example, are more specralwed technology centres in the areas of mncroelectromcs roboucs or
computbr aided desl/gn In 1981 Nova Scotla estabhshed the 'Applied Microelectronics ’
lnsntute in eooperatxon ‘with Dathousie Umversny. the chhmcal Umverslty of Nova Scoua
| and the provmcrally funded Novya Scotia Research Foundatmn One spin- off company has since
 been created and the Institute is developmg products for seven companies in Nova Scoua and
: two outside the provmce ¢ In Quebec, the small University of Sherbrooke founded the h
'Industnal Microelectronics Cenue in 1982. One spm -off company Mrcrologrc Inc., has
already been created. *7 A network of innovation centres is bemg estabhshed across Qttarxo
wrth over smo rmlllon in funding from the provmce 's Board of lndustnal Leadership and
Development (BILD)\BILD unplements the- provmee 's htgh technology initiatives as ‘specif’ 1ed
by a broad managemcnt strategy 3 In addntxon the development of six specralu.ed’ mnovatxon ‘
centres has become a core oomponent of Qntano ] recently introduced Scrence and Technology .
Policy. | )

These examples, as well as the many other projects under development in other

provinces, demonstrate that the _innovation centre has been adopted as 'amajor-policy '

RS
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instrument l‘ or establlshing a sclenee a technology lnfrastructure necessary f or creating and

attractmg lngh technology f irms. Although initially part of a federal expenment provmcral

governments and. unlversm are now taking a lead role in establishing rnnovatron centres across

.
»

Cinada. ' ., * R
lnformatlonBanks o T - 1t'°:\ B - .
It is’ becommg mcreasmgly evident that mt‘ormatxon flow has a stgmftcant impact on"
the development of htgh technology firms. Small to medium- slned hxgh technology companles
requxre much techmeal and market data. throughout the mnovatron process as well as
inf ormauou coneermng ‘the local availability of venture capttal skilled labour and advxsory
assrstance in upgradmg management skxlls Exterrial support in these areas 1s crmcal because
- most small to medrum sxzed high technology compames do not have the capacity to screen new
- mf ormation, given the large vanety of goods produoed and technologtes utilized by small
| fi trms $In addmon many firms lack a well- developed marliettng function necessary to tdentrfy
opportumtres for their products and to momtor the competmon Ewers and Wettman (1980)
and Thwaltes (1983) suggest that pubhc assnstance in the form of mf ormation banks"°
strengthen information lmkages, whrch may help f irms to sucoessf ully mtroduce their products
- outside: local markets and more qmckly adop}/movauons developed elsewhere 6 Moreoever

inf ormatror‘banks may mcrease awarenéss and ,l_‘f tion among locally based firms seeking

+

° information about busmess activities. Bollmgéh' ‘ l;&nonstrated the 1mportanoe of -

i A 'i:la Fio

\ijormatron support systems crung a study of ‘lngh technology fi irms, in the Netherlands which
Cf ound that many compames actively sought te’chmcal and market information from contacts in
the United States or Japan while remarmng unaware of complementary firms loeated in the '
same general area and in some cases the same mdustnal park.*? - A
Inf ormatron banks have not been readrly established i in Canada, perhaps because they
over,lap‘with loeal eoonomic development initiatives. It may also stem from a lack of knowledge

" of lugh technology activity at the national and provincial levels, as well as in other 'coun'tries., o



The lack of or mnbility to establlsh a comprehensrve mfomatlon base represents a major

‘ obstacle to preparlng a hlgh technology strategy. as was noted by several. State governments in

the United States “1In Canada the Federal govemment has. recently recogmzed the importance

of makrng inl‘ormatton resources available to htgh technology firms and for lmprovlng the " ]
, general clrmate for high technology development The Nattonal Research Councrl \Ministry of |

. State for Setenoe and Tedinology, Department of Regional lndusmal Expansron and the .

‘ Screnoe Councrl of Canada have embarked ona Jornt program to rmprove the gathermg. t

) analysis and dlSseminatton of teclmolog’lcal mformatron To further strengthen this program

~the Federal Technology Task Foice a recommended that the Federalgovermnent momtor world :

' 'technologtes, makrng mformatron available for provmcral govemments to determme how new’

technologres yvould affect rndustnes in their provinces.*¥
» ‘

Patent Laws

Bollmger et al note that patent laws can strmulate the creatton and development of
hrgh technology firms by providing protection to the inventor and assrstmgjffonsmattract * .
potenttal investors. However, it is further argued that\patent laws can discourage spm -offs »
» because employers retain the rights to any. invention developed by their employees.** Schott
maintains that the role patents play in encouragmg innovation is difficult to assess because they
are taken out for a vanety of purposes usually to block competrtors and because patent laws
: vary f1 rom country to country. It is als,orecogmzed that not all patented inventions become
successful cornmercial innovations, although Canadian Patents and Development Ltd., a |
Federal Crown c?rporauon mamtams an rnventdry of tnventrons which arelavarlable for
- lrcense Theref ore the number of pat\ht fi ilings represent¥ a measure of inventor output as
opposed to an innovation snmulant o6 Neverthelees some countries like West Germany are °
expenmentrng wrth nevepatént laws desrgned to oourage spin- -off firms by allowing -

. employees to explort mventrons not pursued by eir employers. o Althodgh the new laws have

contributed to the development of a few new ology firms, it can be generally concluded
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that patent laws play a secondary role in stimula‘ti‘ngfhigh technology development. ’

“ 4' » . -

.. Public Venture Capital Funds

High technology firms are capitai intensive, requiring large (m?unts of seed capital
during the early and risky stages of }devel“opment.‘ In addition, extensive funding is required for
on-going R&D program‘s ‘In‘ the United States entrepreneurs have benefited from a wide range‘
Nof financing opportunittes t‘rom both pnvafe a,nvl mstttutional mvestors wilhng to take ‘.

" . speculative risks The existenoe of two' national and several regional stock exchanges, as well as
numerous mvestment houses whrch underwntq gw,ﬁharé 1ssues, have also contnbuted to new
firm development Toal degrec the circumstances in Canada are similar, although 1t is -
generally belreved that Canadmns’%d their bankmg system are much more conservauve
investors than thetr Amencan neighbours Moreover it-has already been demonstrated that the
Federal government will not lend frnancral asststance to new technology fi u‘ms which lack an

| established track recor ¢

""f"“""lﬁrashen suggestedthatentreprenenrsm European countries such as Bntam the

‘ Netherlands and West Germany do not llave the financing options found in North Arnenca

perhaps because mvestors in these countries are more oonservative As a result, many EurOpea.n
| mvestors rely on their - personal savings for the much needed mmal mjection\of eaprtal
-Although Oakey. in his study of high technology firms in the United States and Britain found .

" that 62% of all fi mns surveyed relied on the personal savings of the founder, venture capital was

f ound tobea signif icant ‘source of funding‘ for American start-ups, as compared to Britain _

where venture capital is vrrtually non-existent.** ‘ . *

) In an attempt to enoourage new firm development. many Western European countries
have mtroduoed government sponsored venture capital funds For e;cample in 1975 the West
German government established the "Deutsche Waglmsfmanueruhgsgeschaft (’l’her German
: Venture Ftnanctng Company), which mvests in the equrty of small mnovanve firms requiring

the necessary startup capital. Unlike most private venture capitalists, this publrc venture capital
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fund does not seek oomromng interest in the r‘m in which it invests, llowing the founding

; entrepreneurs to manage their own operatlons "
“The rising cost of capital coupled with the increased economic uncertainty and poor

equity markets dunng the early 1980's, has resulted in the introduction of pubhc venture capital . /

P ! .
o e

" funds in North Ameﬁca In the United States, several state govemments and their bu i
gﬁl’

communmes h;ve recently established publlc venture caprtal f unds f or assisting hngh t
development Many of these funds have "explicit geographic reqmrements"" to ensure in-state
developmqtﬁ aml.prevent leakages to well-known high technology states like Califomta and
Massachusetts. In add’ition. many universitieé have entered into venture capital. partners'hips.

making them eligible for royalties.from successful innovations.™

In Canada, the "Senate Committee Report On Science and Technolog Policy"

pubhshed in 1972 recommended the establrshment of apublic venture caprtal agency to support

* small to medium- srzed hlgh technology firms. However, the lendmg and investing institution,

to be called the "Canadtan Innovation Bank" was never established.”’ Since 1972, only one . -
publicly sponsor_ﬂventure capital fund has béen mtroduced in this country Known as Vencap
Equitjes Ltd., tlus fund was introduced by the Alberta govemment in 1983. It will be dlscussed

in more detail in the fQllowing’ chapter.

-7
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V. Provincial Government Programs & Policles for- High Technology Development la Alberta
, ) ' / ‘ '

L4

A Introduction S

Payne (1983) identlﬂes Alberta as one of Canadu s most aggressive provinces in the
liish technology game,"? due to the Conservative government's commitment to diversify the
eoonomy ln recgnt yurs t.he provincial government has inuodumd’uvenl programs designed
to develop high technology and scientific expcruse but the long awaited gmm;_[gu_

990" Whlwhpeund *Science &

Technology Development in Alberta A Dlscussion paper,” were not released for public input
' unnl mid-1984. The purpose.of this chapter 1s to provide a review of existing programs and
dra}' t policies whith address how-the Atberta govemment intends to establish a high technology

~ community in this province.

B. Existing Hi'h ‘l'eclmology Programs’ j
Several government depanmcrﬁs:nd agencies are involved in various programs
daigned to encourage the developnient of high tochnology industries in Alberta. These.

organizations include: /

a. Alberti Department of Economic Development (Industrial Development Branch)

i . ”N

b. - Alberta Research Council (ARC)

_¢.  Alberta Ol Sands Technology & Research Authority (AOSTRA)

d. - Alberta Heritage Foundation for Medical Research

e.  Alberta Heritage Fund Farming for the Future Program

f. VencapKF.qpities Ltd. (public sponsored venture oapital fund)

g.  Alberta Department of Tourism & Small Business (Small Business Equity Corporations
ﬂ | 91

T
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Alberta Department of Economic Developmeht ‘ )

]

~

The Alberta Department of Economxc Development provrdecl the nwessary background

research f or the preparauon of the Promsals for an Industrral & Scrence Strategy for
' s

) lbertans 1985 lﬁ White Paper and the "Screnoe & Technology Development" A Drscussron

a
: ,estrmated that approrumately 300 electromcs firms are located in the?ovmce 1

a

_ ,costs toa maxrmum of $30 000 in funding assrstanoe is avarlable : In March 1985 the:

'Alberta based f irms 'for product and process desrgn and market analysrs Up to 75% of elrgrble

: agr The f irst major study completed in 1983 mventorred the numbcr of compames carrymg

out research and development and the type of research bemg conducted A subsequent survey

_assessmg the data processmg commumty was tendered to consultants.. Data centres companres
‘\vrth m house data processmg sectrons and software fi 1rms were mventoned to provrde ' |
infi ormatron concemmg the type of equrpment used the number of personnel employed and
' pro_rected growth pattems durmg the 1980 s. In addrtron on-going studies outlmrng
‘bpportumtres in computer aided desrgn and manuf actunng (CAD/CAM) orlfneld equrpment |
, manul' acturing and plastrcs developrﬁent are bemg undertaken AlthOugh many of the hrgh |

‘ i_technology f rrms estabhshed in Alberta are related to the energy and agncultural sectors, it is

K

In addruon to these: research fi unctrons Alberta Econormc Development admmtsters the

»
_ Product Development Program (PDP). Thns program provrdes fmanclal assrstanoe to ’

/

AN

_ mcumbent Econormc Development Minister announced ‘the creatron of the 'Export Servrces o

' Support Program The program is desrgned o encourage Alberta busmesses to seek out export K

opportunmes for goods servroes and techmcal expertrse by provrdmg fmancral assrstance for

: legé’l—\travel and oonsultmg costs ‘It should be noted however, ‘that. these programs are

o ]‘:In Februarysl986 however the new Department of Technology Research and

‘avarlable to all busmesses in Alberta and are not specifically targeted for hxgh technology frrms

Telecommumcatlons was announced followrng a reorgamzatron of the Cabmet by Premrer

4
‘



Get.'ty. High technology"will haye a higher profile in the present Government.
~ ’;’ . v

'Alberta Research Councrl “f o

The Alberta Research Councrl was established by the provmcral govemment in 1921.

3 —

Operatrons are directed by a f ifteen-member Board comprtsed of representattves from

' umversitxes ‘government and mdustry Although the Research Councrl has tradtttonally f ocused

T its ef forts on resources and! agncultural research an Of fice of Scrence and Technology was r
ecently pstablrshed to addreSs high techno,logy research outsrde these areas-and to. provxde o %
) support and inf orrnataon servnoes ‘ '

The Alperta Research Council provrdes joint venture R&D f unding for small htgh N

technology firms in need of mdustnal engmeermg assxstancec; A max;mum of $500 000 per year

. is avdilable for each approved pro_;ect over a four year. period, thh optlon for renewal.

¢ BN

Commencal innovations resultmg from this program are Jomtly lrcensed by the Alberta
Research Counctl and the mnovattng firm. Research prOJects must f all into one of three
categorles man/computer/machme interface, bloteehnology or chemical catalysns Other areas

\
' of current research actxvxty sponsored by this agency are summanzed as f ollows

a. Oll Sands arrd heavy oil resea_rch e ‘
b.  Coal liquefaction research §
c. Mineral resouroes and hydrogeologxcal research
~d. “ Weather and atmospheric reseo.rch
e.‘ ’ Mrcroelectromcs research :
f. | Agrrcultural research

| With respect to local hrgh technology mmatrves the Alberta Research Council provrdes
the locauonal focus for prospecuve high technology firms at Edmonton s Research and:
Development Park. The Research Councrl owns an adjoining parcel of land and is constructing

2 295,000 square foot tesearch facxhty on the s1te Future nexghbourmg park tenants will have

" access to the Research Council's tec_hnieal information services, prof essional and _techmeal staff
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/' and laboratory facilities.

Alberta Oil Sands Technology & Research Authority (AOSTRA)

‘ +The Alberta Oil Sands Technology & Research Authorrty was establrshed by. the
provmcral goveminent in 1974, Funding is provrded to pnvate sector research groups, ’
. universities and the Alberta Resgearch Council f or developing new recovery techmques and
<< petroleum processing f’ rorn oxl sands and heavy oil deposrts, and enhanwd recovery from
. corlventional producing fields. In excess .of \$418 million has been spent on resear'ch in these

~
~

————areas-to-date.* : ’ : : o . ro

[N

Alberta Heritage Foundation for Medlcal Research

The provmcral govemment has myected $300 mrlhon from the Hentage Savmgs Trust
F und mto clinical and cancer research. Payne claims’it is the mtent of the govemment to rnak
the provmoe the "Houston of the North'¢ by constructmg advanced medrcal research f acrhtres 3
necessary for Iurmg a ‘critical mass' of renowned medical research specralrsts Itis antrcrpated ; ,
that opportumues for marketmg mnovatrve medml products will result in the estabhshment of ‘, -

a vrable health products industry whrch wrll serve both natronal and international markets.
. . . . . ‘ . : -

S

' Alberta Heritage Fund Farming for the Future Program‘ : L . K

. The Farmmg for the Future ,program is administered by the Agncultural Research
Council of Alberta and fi manwd by the Herrtage Savings Trust Fund. Frrst mtroduwd in 1979
the program isa publrc mvestment vehrcle "desrgned to 1mprove both net f arm income and the
long term vnabtlrty of Alberta's agnculttrral industry".’ Total fundmg for the 1983-84 fiscal
year was §7 million . - Originally, the program provxded both private and'publrc sector research

' screnttsts wrth f undmg for projects for the advanoement of agrrcultural technology However,
: - in- 1982 it was broadehed to mclude an “On Farm Demonstratmn program for acceleratmg the

vtransfer of new technology to producmg. farms and a "Graduate Student Research Support

2
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- . ‘ ’ - . . .
program, which prowities financial grants to students undertaking meaningful agricultural

research. : , ‘ S \

. Vencap Equities Ltd. " | L N

Vencap Equrtres Ltd.,a venture capital firm, was Sponsored by the provmcral

\

government Although the company raised W%m:m from the sale of convertible debenturcs

and common shares to the public in 1983 the debentures and accrued interest are guaranteed by

o

the Allberta government. In addmon Vencap is backed by a $200 million loan package under

hrghly favourable terms from the Wil :ge Savmgs Trust Fund.

Vencap's man'date is to__expand the province's industrial base by assisting medium-sized
cornpanies‘vvhich have already developed new products- but lack the f unds to produce and
market them Investments in the $l 10 mtlhon range are made on an equity participation basis,
wrth the shares eventually being repurchased by the mnovatmg f irm once rt has been
sucoessf ully established.® Vencap is precluded from mvestmg m the oil atid gas ‘sector, real
estate nuclear power proyects mutual funds and water dlversron proyects

Since its moeptton Vencap has been cautrous injecting mvestment funds into only
three Alberta- based ftrms However it has also-recently successf’ ul in lunng an Ottawa based
high technology servrce firms to'Calgary Synerlogrc Inc. is a four year old software service
firm wrth annual sales of approxunately $8 million.'° Although it had been consrdenng .
relocating in two other Canadian cities, the equity f unding from Vencap was the dectdmg f/actor‘

'behmd the move to Alberta n Although venture capital funds are not generally used to attract .
establrshed]fumstf rom other areas, Vencap i is a corporate entity intent on makmg a prof n_t-‘and

‘ creating jobs. Assistin‘g companies based elsewhere to expand or relocate inside Albcrta will help .
it to achieve,these goals. With ‘app’roximately $240 million i.n'investment capital available,
Vencap could emergeas an influential participant in the province's eff orts to establish high

technology industries. '
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Alberta Tourism & Smll anlneas Small Business Equity Corporat}tms Program :
The Small Buamess Equity Corporations Program was mtroduced by Alberta Toutism
and Small busmess in mid- 1984 Adapted from suwessful programs prevlously mrttated in . |
Ontario, Great Britain and the United States, it is esentially a venture capttal program des:gned |
| to encourage new equrty investment mto many smaller busmesses reqmnng start-up eaprtal
f unds or R&D programs debt reschedulmg or capttal f or expansron/acquxsntrons
lnvestors or exxstmg corporanons wrth a'minimum of 8100 000 are encouraged to form
an xnvestment company called a Small Business Equity Corporatron (SBEC). Once the SBEC is
regrstered wnth Alberta Tourism and Small Business, 30% of the equity capxtal is placed in'a p
trust f und held in the name of the SBEG and the Crown: A grant equal to 30% of- the original
tnvestment is then pa:d to the investors and 3\3Q% tax credit 1s provrded to mvestmg : - P
corporations.: ’l‘he trust f und acts as collateral for the%noxnunul such time as investments in. |
one Or more small fi 1rms are. made Investors cannot hold mor\ethQ1 49% of the voting shares of g
small flrms and 70% of the mvestment f unds must be allocated af ter%sqond year of -
exlstence An eligible small busmess recervmg funds cannot be involved in orh\gas
) exploranon real estate or money lendmg activities. It must also be a Canadran controlled \
company with less than 100 employees pay at least 75% of its wages and salanes in Alberta and )
Temain at arm's length from the SBEC and its’ shareholders 12 |
The Alberta government orlglnally allocated $15 mrllton to this program whrch was
scheduled to operate for a period of four years, However the program was over-subscribed
. with all funds expended af ter only six months 13 A total of 142 frrms recerved funding.'* In |

order to continue the program Alberta Tourism and Small Busmess has proposed an

a_mendment to the Small Business Eq\rty corporations Act and requested an additional $35

million in funding.!* Q . ' _ - . .
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t . . v u
Sciénce & Technology Development in Alberta: A Discussion Paper” serves two vital

pufﬁtisesf?irst; itisa background statement which addfesses, the importance of scie.rice' and

’ ‘technology development and the role it should play in the provipcial’ industrial strategy;'and
u' ' ! U 1 ‘ N ° . . v" - " . ) ‘ N . ' ) .l
f second, it is an implementation document that establishes a framework for supporting and

- ehcouraging high ;echﬁoldgy developm‘eng in the proﬁihce. Key policy reconim‘eﬂéations in
"Proposals for an Industrial and Scicnée Striategyv for A.lberta\ns 1985-1990" Government White |
"Paper were derived from thxs study. o - |
| . The Discussion Paper emphasizes a "duai science strateéy"" based on the f o‘llbwing two
objectives: B o

1.  todevelop and apply advanoed technolbgy‘f or upgrading' Alberta's traditional resource
industries; and - : . ’ ‘

2. to@ngage in high technology opportunities that are identified. by the private sector and
encouraged, where appropriate, by joint industry/government initiatives. These
opportunities in some cases will represent spin-offs from activities of the resource
industries and i other cases will arise from advances and discoveries made by Alberta's
growing population of trained scientists and engineers.'”

Hence, the Discussion Paper recognizes the importance of focussing on the province's

- Tesource strengths, while at the same time maint'aining’a flexible approech that will also lend

encouragement to non-resource based areas 'where éppropriat’c'. The second objective suggests .

. a "picking the winners' strategy, alfliough potential areas for diversification are not identified.

»

The Discussion Paper. _doés, however, propose a framework "for determining priorities in

&

research and science and for allocating funds for these activities.”” Recommendations are. -
O ST . . ) .

. summarized as follows:

1

1. Establishment of a Technology Development ‘Authority Board to oversee and co-ordinate
. all provincial government research and technology development activities in the province
(excluding the universities; AOSTRA and the Alberta Heritage Foundation for Medical

Research.)

. ‘The Board would perform a broad range of administrativé and 6pervationalv functions for
implementing high technology d_evelopment Jpolicigs, and would advise the government on
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all aspects of science and technology policy. developme t priontnes funding and the
monitoring of on-going prognms \

) ' \

2. The estabhshment of an 'Alberta Innovation Centrc to be \ahgned with the Alberta

.

R,

f
. ' _
The purpose of the innovauon centre is to pro\nde support to mprovmce entrcpreneurs
Alberta companies developing high technology products and services and private sector
and government high techndlogy projects. In addition, zhe innovation centre will serve to
attract out-of -province high technology companies. -

Research Council. - A

The Discussion Paper was released prior to the Prowls for an Industnal & Science

" Strategy for Albertans 1985-1990 Government White Paper to encourage discussion on the

current technol&y issues facing the province. | . | PR

N

_D. Proposals for an-Industrial & Science Strategy for Albertans 1985-1990. (Alberta

-Government White Paper) ,
g " The, previous Conscrvative provincial government stressed the iruportance of
dwersnf ying Alberia's, economy as early as 1974. Former Premier Peter Lougheed identif 1ed the:
need for a provmcml mdustnal strategy in a public address an ,éeptember 6, 1974 and conf’ mned
lus govemment s commitment to it in the Legtslature on Octobex 23 1974.%° However the need
fenpr&gumg and implementing a f ormal pubhshed mdustnal strategy was impaired by a

ptosﬁotous and growmg economy buoyed by raptdly rising oil and gas pnoes dunng the latter-.

- hnlf of the 1970's. A strong economic growth for the province throughout the 1980's was

.o’

f orecast primarily asa result of f urther prOJected increases in petroleum prices. The abrupt
downtum of world oil and gas pnces coupled thh the deepest recessnon since the 'Great » «i\
Depresswn placed a renewed urgency for the’ preparation and 1mplementatxon of an mdustnal N
sgatcsy. _
©"*Proposals o an Industrial and Science Srategy for Albertans 1985-1990 i

iovémm§nt White j:aper "intended primarlily-,ltor industrial activity and encouragement of the

scientific community ....."* Thus, it is based on the premise that science and technology

~ development are vital to Alberta's economic vrabihty . The White Paper was released for public’



input during July, 1984
' ' v 1

The strategy outlines five major goals, which are listed as follows:
‘1. Economic diversification

2. Balanced economic growth

S -

3. A strong private sector
. 4. Askilled work force
5 A competitive economy

Tllese goal statements are supported by a series of 'draft policies'. The White Paper

 addresses High Techn olog‘. y and Research as a "potential new opportunity "' for broadening the
provl,hee 's‘economic base. In fact, hngh technology development represents a fundamental
component of the strategy 's-thrust. Whlle the White Paper confirms the 1mportanee of new
technologies in strengthening and expandmg the petroleum and agricultural sectors, it suggests
-that a sohdl:ase has been estabhshed" n f or developing new. mdustnal sectors that may
"accelerate the career opportunmes for Albertans” ." Fibre optics, integrated circuits, software
’ de&elopment .and marketing and biotechnology products répnesent several examples of |
innovative technologies identified as being developed in the pro;ince.‘and the White I{aper
" concludes that "Alberta has the potential for a fair share of winners”. * The 'winners' are
‘expected to evolve 'f'rm‘n Alberta's "impressive core of entrepreneurs supported by skilled
technicians. managets and craftsmen, all backed‘b.y outstariding educational and training
institutions".** This sta'tement is trety bold considering Steed identified only thirty 'threshold
firms' scattered among all the Prairie provinces m the late 1970 §.3¢ |
With respect to the roje played by academxc institutions, the Whnte Paper states that
"the private sector gives copSiderable weight in plant location decisions to the proxumty of
world class universities".*( In addmon pubhcly funded research centres are based in mdustnal |
parks near umversmes to complement further research’ orientation of these busmesses" 2 These
conclusions dre, perhaps. based ?n the success achieved by the three prominent American

research park examples. Desplte the stated emphasxs on the necessity for close association with
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a 'world class university’, recent high technologjr literature does not give similar weight to this

. location determinant. Instead, the evidence suggests that any university exhibiting strength bin'

P
L

certain academic areas (mdst notably Susiness and electrical engineering), ‘thereby providing the
necessary pool ot: skilled labour meets the requirements ot: most high technology firms. The -
University of Alberta, for example, with its strong electrical engineering'department and
emerging t:usiness adntinistration/public mariagement programs meets this standard. Existing
and prdposed Alberta Govemtnent programs have disregarded, to some extent, the university..
element in theif encouragement of high technology development and have instead t’ocused ‘more |

on the Alberta Research Council as a substitute for the stated "world class university”

requirement. For example, the Research and Development Parks being developed in Edmonton

and Calgary have not established close linkages with their respective

both sites the Alberta Research Council serves as the lead agency in previdin research facilities _

Yy
VR

and servi%’t’d*pr“dspective firms that may locate in these parks. The Albe Research Council

has also been identified as the lead tesearch agenc_y for the proposed 'Innovation Centre' and L
recently developed "Electronics Test Centre', which rep;esent core components of the science
and technology pohcy Thts role may be questionable given the achievements of '

umversnty -based mnovatton centres in the United States and more recently at the University of

Waterloo in Qttano. While it is accepted that academic institutions can play an tmportant role

" in fostering high technology development, the White Paper does not offer any policy direction

for encouragmg greater interaction between Alberta’s umversmes and pnvate mdustry New

 directions for educauon are suggested to "foster ideas of r!sk taking, mnovauon and the pllISlllt

of excelience".?* However, none of the recommendations stress entrepreneunal traxmng that

. combines the classroom with teal business world experience. It should be noted, -ﬁpwever that

the Umverstty of Alberta's Department of Blectnml Engmeenng and the Faculty of Busmess 5
have a number of innovative programs which the govemment has supported strongly and which

should oontnbute to increased linkages between government, industry and the university.



SRR 1) |
. Several additional policy ‘options: for the development of high technology industries in. . §
Alberta are identified by the White Paper and all have been addressed by the seven existing :
. programs discussed at the beginning of this chapter All programs were rmplemented by the
Alberta government prior to the release of this document. S &,‘{

‘ »
W T N

to prornote economic develomnent in general and more recently to atternpt to generate"high ‘
technology development ‘However, it has long been demonstrated that a provincial industrial
strategy is r:equrred to steer a course'f or the provmce 's future and achieve the overall goal of

diversif ymg Alberta's economic base. An industnal strategy serves several f unctrons

1. It enables business and government officials to have a clear understanding_ of what the 5
" goals of industrial policy are. s -

2. It targets industrial groups that are most likely to succeed thereby contnbutmg o overali
economic growth .

3. It'cnables govemment departments to concentrate their efforts on assrstmg busmess
through a co-operative institutional framework that mrnrmrzes duplication and
conflicting programs.

4, " It enables govemment to support projects that meet an identifiable need and, therefore,
have a substantial chance of success.

The Government of Alberta's proposed industnai strategy is entitled "Proposals for an

Industrial and Screnoe Strategy for Albertans 1985- 1990" (White Paper) The release of the

_ White Paper for public input after all exrstmg programs were unplemente({»uggests that

o government officials drd not have a clear understanding of the goals of industrial policy in

Aiberta. While it may be premature to assess the effectiveness of many existing programs, the
White Paper merely justifies these programs without reviewing them in the context of an
overall industrial strategy. For example, Vencap Bqumes Ltd has been cntrcrzed by small firms

requrnng less funding than the mrmmum requirements set by the venture eapital firm. The



102

| Small Business Equity Corporations Program was eventually introduced to fill that need.

However. this program \,ls designed to assist small business in ‘genieral as oppoded to targeting

firms 1n areas of emerging teehnology More imporuurtlzgg the White Paper has failed to qualify

exnsung and potential areas of strength other than the pettoleum and agricultural sectors, which
represent logical extensions of r.he provinoe s resource base These deficiencies demonstrate the
need for a comprehensive survey of high technology firms in Alberta to provide a greater
understanding of the existing base and potential for hiﬁh techno‘logy development. as well as a
preliminary mdxcanon of the ef fectiveness of exnsting government programs The following
chapter condenses the f indmgs of the literature review provided in Chapters 2- S and distills
from it a series of research hypotheses to be addressed by a survey of high technology firms in

Alberta.
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The pubhc releasé' -the Alberta Govemment Whrte P‘aper "Proposals f‘or an

L3

, confi ums the provmce 's.intent to_

estabhsh hrgh technology mdustrres as an economic drversrf 1catron strategy Although the Whlte |
N Paper clalms a strong base for lugh technology development 1s already present within the
;; provmce very lrttle is actually known about erustmg hrgh technology f irms. Chapters two to .
four Whlch provrded a revrew and analysrs of hrgh technology development elsewhere raise
. zzseveral questrons whrch nwd to.be addressed in the Alherta context The following summary
- rdentrf ies four 1mportant areas of research f rom whrch more SpeCIf ic questrons were developed

. Mrvey ‘of hrgh technology firmsm Alberta

A. Categorlzatlon ol‘ ngh Technology Frrms in Alberta | o : e

n\, v

The ltterature revrew suggests that hrgh technology sector is broadly based and includes - “
‘a wnde array of 1ndustr1al groups These groups mclude small to medrum srzed mdependent
technology firms whrch are founded by mdrvrduals or groups of. entrepreneurs as well as
E I'subsndranes of larger corpbl'atrons both Canadran and f orergn owned Information concermng
the type and ownershtp of. hrgh technology firms bemg estabhshed in Alberta is lackrng, and
requxres rdenuf rcatron 'I'hts mformatron 1is vrtal for determmmg the overall base and potentral
" for htgh technology development in the provmce and will further identif y the level of
: -entrepreneurral actrvrty in Alberta versus the expansron 'of hrgh technology subrsrdranes of
‘parent fi rrrns headquartered _elsewhere. o |
Research Hypotheses L

. . Sl .
1.1 That lugh technology actrvrty in Alberta is assocxated predommantly with resource- based
"and service-oriented companies, rather than with the stereo typrcal computer ’
sem1 conductor and electmmes firms. .

@

SN
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1.2 ‘That most medium- srzed and large hrgh technology firms in Alh&ta are subsidiaries of
foreign and Canadian firms with headquarters outside Alberta as opposed to«mdependent
Alber:ta owned companies which are small in size.

—

‘1.3 That most independent firms started by entrepreneurs are young in age» that is, gés ‘than
five years old as opposed to most subsidiary firms which were established more than ten
years ago. In addrtron most independents have not established subsidiaries elsewhere

N ' L - ¥ o
B. Performance of High Technology Firms | |
Itis generally accepted that hrgh technology fi mns are htghly compettttve and . e

™

innovative. They have exhrbrted strong growth rates, generated new, stable, well-paying

professronal and techmcal employment and are successf ul i m _export markets. Moreover these

trends tend to be more pronouneed in small to medrum srzed tndependent firms founded by

t technologrcal entrepreneurs as opposed to larger foreign - controlled subsidiaries. These

generahzatrons in many cases. focus on a select group of industries which may not be
representatxve of the hrgh technology sector as a whole. The lrterature Teview has demonstrated
a wide varrety of experiences in thé perf ormance and progress of hrgh technology mdustnes

suggesting that itis dangerous to pre_tudge the group as a result of specrf ic sectors whrch have

, ‘gained prommenee f ‘rom remarkable successes. It has been f urther suggested that R&D

expendrtures contrrbute to the overall success of high technology firms. Whrle it is not argued

~ thatR&D is f undamental to the firm's strategy of being innovative and eompetmve successf ul-.

B “hrgh technology firms have struck a balance between R&D, marketing and’ productton This

balance has been achreved asa result of strong management and orgamzattonal skills on the

- partof foundmg entrepreneurs Analysrs of mdependent high technology f irm failures in this

country mdrcates that the Canadran entrepreneurs who founded them were lacking these

rmportant management and orgamzatronal slulls

g ~ valuable rnf ormatton concermng the strength and vrabrlrty of hrgh technology fi rrm}/ this/

“At present Very httle is ltnown about the perfl ormance of hrgh technology firms in’
Alberta The questronnarre survey will address the. areas of ‘growth rates, employment growth ’

markets compeutron R&D acttvrty and entrepreneurshrp Analysrs of the results will provrde

/

\u
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province, thus allowmg a more accurate assessment of its 'potenttal role for economic

dwerslf ication and deeentrahzatron in Alberta.

Research Hypotheses

2

23

24

2.5

2.6

2.7

2.9

2.10

2.11

£ d

’

4
A3

That gross revenue and net profit perf ormance among high tcchnology firms is greater in "

. mdependeht firms than Canadian and f oretgn controlled subsidiaries

¢ That high technology sectors exhrbtt a wide vanety of experrences in gross revenue and
"‘net profit growth .

1

That high technology firms directly associated with Alberta's resource industries have
been generally more successful than others ‘

" That most Canadran and Forergn controlled subsidiaries carry out therr l{&D programrs

out31de Alberta.

That most small high technology firms conduct part time R&D programs compared to
medium-sized and large-high technology firms which carry out full-time R&D, and that -
most hrgh_ technology firms prepare an R&D budget.

. That investment in R&D is f ocused on adaptatrons of exrstmg products and processes
' rather than new product/process development.

That. R&D programs carned out by mdependent hrgh technology firms are pnmanly

contracted to extemal groups and agencies:

¥

* That R&D programs ;:amed out by rndependent hrgh technology firms are f unded
: ,pnrnanly by federal and provincial government as srstance programs.

"y - Coy

. That high technology firms have not created much direct employment in Alberta.

That new hrgh technology ernployment created has been largely in low skrlled low
paying non -professional posmons as opposed to highly skrlled high paymg professional
and technical employment ( ‘

L

= That lﬁgh technology firms, generate most ol‘ their sales in Alberta before achrevmg

‘signif icant éxport sales to the United States and other foreign markets.

e
i
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2.12 'I\hat mdependent high technology firms reqmre or are recerving govemmem assnstance
i of identif ymg and penetrating new markets. -

213 That independent high

Bilogy firms are entering areas of intense competition ratber
than identifying a-marke :

 where a headstart could be developed.

2.14 That independent high technology firms were founded by technological entrepreneurs -
’ that recieved their academic training and experience outside Alberta.

'2.15  That most high technology entrepreneurs rely on their personal savings as a source of
_start-up capital rather than external financial sources. ‘

C;,Locational Preference of High Technolt;gy Firms , if’fﬁ} v b
The success of the three major research parks in the United States: 'Silicon Valley ".

'Route 128' and 'Research Tnangle gave strong support to the view that hrgh technology , )
mdustnes requxre mdustnal park- -like f acxhues to carry out their operations. Several regions in
the United States and Canada, mcludmg Alberta have mtroduced research parks based on these
examples in an attempt to spur high techn?rlogy' developmen.t. Many of these parks failed or
achieved“ektremely low occupancy rates, demonstrating that there will be very f evy 'Silicon
‘\_)alleys' . and that the researcli park is_orily one tethod for establishing higli teéhnology
' industrie‘s.tSul)éOSQuent review and imalysis of locational survey literature has revealed diverse .
locational beliaviour amofrig high ;echnology groups However, labour skills and availability.
llabour cost, proximity toa univerryity:‘and proximity to girports have emer@ as important

vy !
» ‘location factors.

i \‘};
Research Hypotheses '

3.1 That high technology firms prefer non-research park locations

+3.2 - That labollr skills and availability are more important location-influénces than proximity |
to a university. ‘ '

SR .
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. 3.3 . That the cost of labour is an important locational influence.

'34  That tax climate is an important locational influence.
&) ‘ )

3.5 That the home of the founding entrepreneur of ten explains location.

3.6 That metropohtan location will be preferred’ rather than regtonal cities or small towns
because of the availability of servrces v _

D Govemment Support Progrnms | ,
ln their attempts to support hlgh technology development the govemments of
numerous western developed countries have initiated or expenmented wrth a vanety of polrcy
mechanisms. Encouragement of R&D by provxdmg direct and mduect government ‘subsidies is,
- perhaps, the most common form of govemment support desrgned 1o strmulate the innovation
process. In- Canada the Federal government admtmsters R&D subsndy programs atacost’of .
v$500 million annually Federal government R&D support may be cntrcal to many -small to A
medium -sized high technology f irms because they lack the personnel and fmanctal rTesources to
v conduct planned programs. Therefore, rt is essenttal to address the lmportance of government ¢
R&D support programs to hxgh technology fi irms in Alberta
Dunng the past decade, the provincial government ‘of Alberta has introduced several
programs dwgned to support htgh technology development These programs were subsequently
~ followed by an Alberta Goverrfnent Wlute Paper and Dtscussron Paper which further clanf ied
3 the govemment s posmon on economxc growth for the provmoe and reinf orwd the importance
~of high technology programs presently in place. However, the eff: ectrveness of existing |
B progra;ts remams unclear and the number of high techhology firms that make use of them i is
‘uneertatn In addmon it is not known what initiatives hrgh techology ftrms believe all levels of
- government should take to support high technology development in the provmce Informatxon

_ -concerning govemment support programs is critical at tlns time in vrew of the provmcral

government's planned of forts for estabhshmg a hrgh technology base in Alberta
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Research Hypotheses

4] That indepedent high technology firms prel‘ er fman(:ral grants to f und R&D programs as
r opposed to tax: ineenuves ' ” s ‘

42 That larger subsidtanes prefer tax incentives for R&D f undmg as opposed tof mancral
grants

4,3 That provincial government f mancral assrstance has served to attract high technology
-firms to locate in Alberta v oo .

9

44 That provincial government support programs are more 1mportant to subsndxary firms
than. 1ndependents :

45 - That\ loeal govemment high. technology programs have not played yet an 1mportant role
in attracting hrgh technology firms. .

E. The Questronnaire & Data Collectlon Methods
,‘ In order to ascertain the broad level of high technology development in Alberta as well
| as to address the research hypotheses highlighted at the beginning of thgs chapter 1t was
' decrded to prepare and carry out a comprehensrve questtonnatre survey. Immedrately problems
were encountered in establishing a populauon of hrgh technology firms because of drl' i erences
in percepuon of 1 many government departments and agencies as to what was meant by a hrgh .
. technology ftrm Although considerable debate has occurred already on this issue, a workmg
-definition: of htgh technology in Alberta’ has not emerged and a provincial drrectory of high
technology frrms has never been prepared. |
The Alberta Department of Economic Development (Hrgh Technolosy Section) was
Contacted and a list of firms with research and development caprtal was provrded by it. Based
on analysis of prod'uct,' service and presence of I}&D by professrlonal personnel! employed '-
‘ outside Alberta Economic Development, it was conluded _that this list was incomplete. A

comprehensive list of high technology flrms located in the Edmonton region was provided by -
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the Edmonton Research & Development' Park Authority and the Calgary Economic
Development Authonty in.association with the Calgary Research & Development Park

Authority forwarded therr reoently publrshed directory of high. technology firms in the Calgary
atea. To supplement these sources, the I;lectromcs Directory of Alberta Nickle s Canadxan ol

& Gas Register and an-(:‘sbhshed list of fi irms engaged in oil sands research prépared by the
Alberta Oil Sands Techno ogy Research Authonty were scrutinized. It quickly became evrdent |
that no one in Alberta had a complete list of hxgh technology firms. Whtle the rmtml survey
populatton of 360 firms comptled by this author may'still be mcomplete itis likely the most
up-to-date hst of htgh technology firms in Alberta ‘

The data were collected from a sample of 339 high technology firms (;e below). To v
help overcome the drawbacks of a mall -out questlonnalre survey, personal interviews with
executive or. management personnel were to be arranged with 50 flrms It was f eared that unless :
acontacted personally, corporate executives or management personnel would not be wtlhng to.
expend time to complete a lengthy questionnaire that asked questionsr about the-nature of their
businesses However, problems were encountered in both contacting corporate personnel -and

schedulmg interviews at a convenient ttme In some cases personnel dxd not have the authonty

to grant mtervrews whtlc others s1mply did not want to dtscuss thetr operatrons in more detatl

. One executive declrned to pamcxpate in this survey because a number of questtons sought

answers to highly confrdentral matters which no company workrng in a competitive field is
likely to make known to others”. As a result, only 6 (personal and telephone) interviews were

completed They were mcluded in the results’ and because they provided. addmonal information

- and msrght thts attempt was not 4 complete failure. Similar, problems were encountered by

Peterson (1982) in his survey of manufacturing wholesalers in the Edmonton regron That

partxcular study relied mamly on questtonnaues completed and returned through the mail.

]

N ~ Although concern was expressed about having to rely ona questronnaue survey
; answered and returned via the mail, a pre-test survey of 20 firms f ound that executtve and

- management personnel were ablé to complete the questionnaire in app_roxrmately twenty
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minutes. The relatlvely short completlon time for such a comprehensive questionnaire was L
achieved in part by avordrng lengthy open -ended uestions. Previous research by Matthews
(1979) demonstrated the difficulties encountered by Alberta busmessmen in answering M
open- ended questions. Not only did respondents generally avoid them but the quality of
information received wa; generally poor.’ The present survey was no different. The few
open ended equestrons that requlred some'thought were in many cases left unanswered and
generated the poorest qualrty of inf ormauon Although the structure of the questrons posed is
rmportant in eliciting responses, the wrllmgness of the respondents to supply data varies with
. the type of inf ormatron sought or partrcular concem was the sectron deahng with. commercral
performance which exarmned financial matters often percerved to be confidential by corporate
management Moreover most firms are private limited compames and do not requrre public-
,drsclosure Lttvak and Maule (1980) found that because many fi rrms were reluctant to drsclose
flnanctal data, they had to instead rely on approxrmatrons obtained f rom mtervrews to permrt a
general overview of business progress.’ However, their sample was significantly small‘erl which
in: rnost cases, enabled them to cohduct in-depth interviews and obtain sufficient data. In an ‘ .
attempt to overcome this prob'lem, it was decided to elicit general f inancial data in the hope of
establishing business treuds'rather than seek specif ic financial data, which probably would"have
been left mos:l\yr unanswered C | o . | . ,
Finally, to encourage partrcrpatron in the survey a formal covering Ietter which
,explamed the purpose of the study and assured conf rdenttalrty of responses was mcluded with

\

each questro‘nnarre distributed. K
“F. Statistical Procedures e T : |

Analysis and interpretation are central steps in the research process. The 'purpose of
analysrs isto summanze the collected data in order to provrde answers 1o the research questrons
.denved from the hterature revrew On the. other hand, mterpretauon determmes the -

implications of the resultsv.found within the broader f ramework of exrstmg knowledge. Two -
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types of statistical analysis were u'sed in this study : descriptive statistics and inferential
statistics. Descriptive statistics (measures of central tendency, variability and relanonshrps)
were used in summanzing data obtamed from thrs survey. In addmon they were used to
summanze and compare results obtained from a post-survey test of 50 non-respondent high
technology firms. This post-surveyjtest was conducted to determin’e representativeness of rbe
questionnaire survey sample. Inf erential staris’tical procedures (chi square and signif icance)
were used to'determin‘e whether differences between groups werestatistica‘lly signif icant or not,
that is, whether it could be concluded that they occurred asa tesult of sometbing.other than
chance In accordance with accepted test procedures a srgmf icance level of .05 (5%) was
chosen. This level increases the power of the test and reduces the chance of reJectmg the null
hypothesis when it may, in fact, be acceptable. If the observed significance level is.05 or less,

the hypothesis that the two variables are independent is rejected. The relationship found to

. exist is correct at least‘9.5 times out of 10 (§5%).°

! . ' . « _
Chi square (test of independence) and observed significance levels (strength of

association between two varrables) were calculated and printed out by the SPSSX computer
progrant. However in man cases data had to be re-grouped in order to permit chi square
analysrs Chi square.calculations were subsequently computed by hand and compared wrth a chi
square table ysing thg&'r srgmfrcanoe level. These statistical prowdures are further explamed in
Elifson et al. (1982) and Norusrs (1983) Statistical Package f or the Social Sciences (SPSSX)

N

for the computer operation of these technrques.

G. Survey Results ' o
The total population of high technology firms in Alberta‘ was identified initially as 360
~ firms. Following a sucwssfnl pre-test of 20 questionnaires, which were delivered by hand and
subsequently retrieved, a 100% mailed questionnaire survey was conducted. Only 3 firms could
'_ not be located, confirming the accuracy of the mailing list. An additional 18 firms were found

to be discontinued after verification was made with the Alberta Department of Consumer and
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Corpome Affajrs. These 21 oompenles were deducted from the total population. reducing it to
339 firms. There were 125 retumns for an overall response rate of 36.8% Of these, 116
questionnaires (including 1ntemews) were usable for a-survey response rate of 34.2%. In terms
of company officers, the Chief Executive Officer completed 44%, the Vice- Presidem 18% and
_ Managers 23% of all responses. | P‘
\ Subsequent to the completion and tabulation of data collected from the questionnaire
responses, a pest-survey of 50 randomly chosen non-respondent high technology firms was
conducted to test’representativeness of the sample. i)ata concer.n'ing two dependent variables,
firm ownership and full-time employment size, were collected, tabulated and compared with
the initial survey results. These data are shown in Table 6.1 K
Althought the non-respondent suryey f ound l5.1% m,ore'independent Alberta-bwned
firms thamthe inital questronnzure survey, it conflrmed that thrs group comprises the largest ‘
proporuon of hrgh technology firms in the province. Only 8.1% fewer Canadian subsrdmnes
and 4.4% less f oreign subs‘idia:ies were found by the test survey. Based on:these results. the . 4
respondent sample can be accepted as representative of the total population by firm ownership.
With respect to full-time employment size, Lhe mean number of employees working for
indepcndent high technology firms Wns 30 for the non-respondent survey cornpared to 31 for
the quesnonnarre survey. thle the accuracy of these results confirms a representative sample ”
of mdependent high technology firms, significant mean employment discrepancies were
observed in both the Canadian and foreign subsidiary firm groups. Other measures of central
" tendency (median, mode) 'were not useful tests bemuse of the relatively small number of
responses received from these two groups in both surveys. However, examination of the range
of total full-time employees in the questronnalre survey revealed a wide range of firm srze by
, employment The smallest Canadmn subsidiary had 4 full- ume employees compared to 4,600 in
the largest, while the smallest and largest f orengn subsidiaries had 7 and 3,300 employees
respectwely More importantly, in both subsrdrary groups the majority of respondent firms

. were categonzed as small in size, that is, having less than 100 f ull -time employees. The same
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1 ﬁttem was observed fof the post-survey of non-respondent firms (Refer to Tabie 6.1). This
trend suggests tiut the hfgec%mn number of employees calculated f br both subsidiary groups
in the questionnaire survey was distorted by those large'firms with sevel:al thousands
employees. Furthermore, this imbalance accounts for the wide diff erences in mean full-time

, employxpent found in the non-respondent survey sample of Canadian and f oreign subsidiary
firms. liécause the total pqpqlation wi's'found.w‘comain relitivl_éy' small numbers of Canadian
and f o'réign sybsidiary firms, very small and very large subsidiaries wWith exireme variation in

" employment size appeared in the questi_onnaire respondenss. These results skewed any tests for,_

~

representativeness by employment size in the ijbsidiary firm categories.
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Chapter VI: Literature Review Summary and Identfication of Research Hypotheses

\

1.  Assistance in identifying high technology firms was provided by Glenn Mitchell, 'General
: Manager of the Edmonton Research and Development Park Authority and Michael Werb |
of the Industrial and Engineering Branch, Alberta Research Council.,

( )
2.  Matthews op. cit.. pp. 50-52. -~

3. Litvak and Maule (1980) op. cit.., p. 78
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| VIL. High Techuology Questionnaire Survey: Results & Aualysls
A. Introduction
This chapter analyses and Qummarizés the r_esults of the high technology questionnaire

survey- odnducted during the summer of 1985. The que#tiqnmire was divided into th'e four
sections used to highlight the research questions listed in Chapter 6. The first section deals with
the categorization of high technology firms in ',Alﬁerta. The second assesses the commercial
: perfoqmn‘ée of high technology firms. Section thres addresses locational bebaviour, while the
last section évaluates federal ind provincial goveminent suppbrf prdgrims. F;nally. to provide
perspective for the resﬁlts_, inf ormation from this survey will be compared with tﬁc findings of
previous studies wh'ich present the prpblems and successes of high te‘chnolog)} f irqis elsewhere. -
B. Categorization éf High Technology Firms in Alberta ‘

| 'Inf ormation about the type, ownérship. size and age of hxgh technology firme ink
Alberta is lacking. This inf ormai.iox_: is vital for determining the qirerall basis and potential for
high technology dewielopﬁent in the provinée. In gddition, it will further ;ervc as an indicator
as to whether such firms provide a basis for economic diversification or exhibit a dependencé
. on existing resburoe industries. Finally, it will help to identify the degree of indebendént

entrepreneurial activity compared with subsidiary plant devplopme_m.

Firm Type V
The Standard‘lnduStri.a_l Classification (S.I .C.) ha's long'b’ee;;‘ used as the primary

" means for categorizing all types of ‘ f: 1rms In past studiés, it l_xas'been‘svueoessf ully used by Steed

(1982) for classifying 'threshold firms' in Canada and 'Glas:heier etal. (1964) for coding high

technology firms in the United States.! However, some analysts like Browne (1983b) stress timt

f:roduc:.or service is more imponant_than. a set of industries defined by S.1.C. codes. Asa

* result, many studies have been using product or service as a more applicable replacement for

119 .
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S»I .C. codes Thrs survey provrded a comprormse using S 1 C codes and product or servrce

-~

|
produoed to categonze hrgh technology fi irms. The results are shown in Tables 7. 1 —17.2.

.-

N Research Hypoth&is 1.1:, AR R

. , . .
! . . (@] . /

/

That high technology in Alberta is assocrated predommantly wrth resource-based and
service-oriented. firms rather than with the stereo typrcal computer, semi- -conductor and
= electromcs manuf acturmg firms. .

. UsingS.1 C categorres 28 4% of the respondent firms descmbed therr maJor business |
R
actrvrty as 'Servrces toﬁusmess Ma.nagcment (mcludes engmeermg and;screntrf ic- servrces)

f ollowed by 26:9% in 'Mrscellaneous Manufacturmg (mcludes screntrf ic and professronal

"equrpment) 'Commumcatron lndustrres (12 1%) ranked: next then 'Electrtcal Products

&

lndustrtes (10 3%) and 'Servrces Incrdental to Mrmng (8.5%) (mcludes contract dnllrng for

- petroleum) In terms of\proportron of sales of their major product or service, 32 7% responded

o

m the computer category, followed by 30% in the electromcs and cornmumcatrons category

| Consultmg services (10. 9%) and the pet'roleum mdustry (9.1%) were other major areas of

P

, .product or servrce actrvrty

- It is clear from the results that firms provrdmg servrces (38 7) compnse a Strong
component of hrgh technology development in: Alberta Although a major market fi or
45
management/consultmg service frerms exrsts in the resource mdustnes the responses suggest

 that high technology fi 1rms were not partrcularly assocrated with the resource sector Marn

‘ products were strongly in the electronic, communication and computer areas whrch are

g,
commonly associated wrth stereo- type hrgh technology fi 1rms Theref ore hypothesrs 1.1 cannot

2

be accepted.
bk

Sy
{ ow

F lrm Ownershrp ani Size

In thrs survey firm size was measured by determrmng the number of full- ttme

’ employees wrth each firm. Although this ‘measure is an easrly obtarnable and acceptable

~prooedure there is no srngle and wrdely agreed upon ‘definition that dehneates the upper hmrt

'
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AResearch Hypothesis 1.2

of a. small firm or the lower limit of a large one. Steed (1982) f or ertample defined small high
technology ftrms as havmg less than 100 employees Oakey (1983a) used 200 full-time

employees as hts upper range limit f or defi mmg small hrgh technology firms. For thrs study a,

4

small fi irm was deftned as having less than 100 £ ull t1me employees a medtum -size f irm as .

-

havmg 100 999 full -time employees;.and a large firm as having’ 1, 000 or more { ull nme

employees. Firm ownershxp was assessed first by determmmg the number of private, pubhc and :

‘Crown corporatxons. f.ollowed by Amtegonaauon into mdependent Alberta-own_ed firms,

Canadian subsidiaries and foreign subsidiaries:‘” I R

i
\

That most medxum -size and large high technology f irms in Alberta are subsrdranes of
Canadian and foreign-owned firms with headquarters outside Alberta as opposed to
_mdependent Alberta owned: compames which are small in size. _ -

anate cpdporauons accounted for 73.9% of respondmg firms, public corporatrons 20%

_and Crown corporatxons 1. 7% Independent firms represented 64.4% of the respondents, .

followed by Canadlan subsndlanes ( 13 6%) and foreign subsrdlarxes (16 8%) A statistically

_significant cross- tabulauon showed that 67 of 72 (93%) mdepedent firms were pnvate

| corporatxons Most Canadian subsrdtanes (52. 3%) re also private corporatrons but Ja&of 19

(68. 4%) T orergn subsidiaries were pubhcly traded com i These results are shown in Tables

- 7.3-7. 5 A cross- tabulatlon of major product or service provided and f 1rm ownersmp found

v ®,

' that 64 7% of the: xndependents were in the computer, electronics and commumcatnon-sectors

Chly one frrni (1.4%) was in the petroleum mdustry Slrnxlarly, 60 %rf all subsrdxary frrms

. were in the computer electromcs and commumcanon sectors, buta substantrallyﬁugher .

proporuon (21%) were found in-the petroleurn mdustry Tables 1. 6 7 7 1llustrate firm size in

J

‘ terms‘of f ull-ttme employment Most high technology firms (76%) were small in size.

- Medtum sized firms awounted for 19.8% of the responses while only 4.2% were large fi 1rrns

s

The mean number of full-time employees for mdependents was 31, ompared to 542 t'or
N

Canadxan substdranes and 380 for foreign subsidiaries. A staustrcally significant

*

@ﬁh
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,cross -tabulation of f irm ownershxp by size was made with 58 out of 63 (92%) mdependent

firms showing less than 100 employees There were no mdependents with-1 000 or more

" , employees Seven Canadxan and 7 foreign subsidiaries had less than 100. gmploy?s. 6 Canadian
subsrdtanes had 100-999 employees with 2 firms above 1, 000 Eight f oreign subsndlanes had

| between 100 999 employees with one firm over 1,000 employees : R

These data confirm that most medium to large hxgh technology firms are snbsldxanes of
Canadian and forergn-owned companies headquartered outsnde the province. In contrast. the
majority of small firms' are inde[;endent-owned Alberta companies. Therefore, hypothesis 1.2 is

' faccepted. _

Firm Age

S

- By examrmng firm age, much can: ‘e learned about the historical development of high .
technology firms. More specrf ically, an indication as to the degree of hngh technology

development generated prior to and dunng the recent "boom years" can be determmed In’

addition, the propomonate rate of firm creatlon since the economic recession whnch began in

1981canbemeasured. o R

~ Research Hypothesis 1.3:

~ That most indepedent firms started by entrepreneurs are young in age, that is, less than
five years old, as opposed to most subsidiary firms which were established more than ten
years ago. In addition, most mdependents have not established subsxdranes elsewhere
Most firms (64 6%) were founded more than 6 years ago dunng the boom period |

between 1973 1981. However 35 4% were created during the last five years suggestmg that high
technology firm development has occurred since the begmmng of the last economic recession.
In terms of mdependent firms, 31 were estab'hshed within the last five years, 19 between six and
ten years ago and 22 more than ten years ago Therefore most 1ndependent firms are not young
in age, although they have aocounted for 79.4% of all hrgh technology f irms created dunng the .

last five years. The majority of mdependent firms were estabhshed dunng the last ten years In

<
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comparisonr to Canadian and foreign subsidiary firms, it'is signficant to note that 26 of 41

| (63'L4%') subsidiaries were established in Alberta more than ten years ago, Of the foreign |
»subsidl}aries '16 of 19 (84 2%) were established more than ten years ago. No foreign subsidiaries
“were estabhshed also dunng the last five years Although most firms (56. 5%) had not i
estabhshéd subsldxanes a surprisingly high 43.5% had done $0, generally with one subsrdrary

only. Major locatrons were Alberta (28 l%) the Umted States (21 .9%) and Eastern Canada

(188%). . -

‘

Most mdpendent firms were not young in age and the maJonty of subsidiary firms were
found to be greater than ten years old. Emally. as expected most mdependents have not
establrshed subsndmry frrrns elsewhere Therefore hypothesrs 1.3.can only be partially accepted. -

. .

- Summary - B

s

o . Hrgh technology in Alberta is compnsed largely of mdependently ozwned pnvate

N corporauons in the computer, electronics and commumcatron and consultmg servrces sectors.

They are generally small m size, averagmg 31 full- trme employees per firm, were establrshed
prrmanly less than ten years ago and are mostly single plant operatrons in that they have not

- established subsrdrary firms. In contrast most medrum -sized and large high technology firms
consrst of Canadran and forergn subsidiaries that establxshed therr operations in Alberta more
than ten years ago However the majority of subsrdrary firms ‘were also found in the computer
electromcs and eommumeauon,sectors These f mdmgs mdrcate a trend of firm development not

dxrectly linked to the resource sector which suggests that a drversnf ication process is occurring.

~C. Commercial Performance of High Technology Firms : e

In this section the commercial performance of high technology firms is reviewed.
glnformatron concerning growth rates, R&D activity, employment growth, markets and
" competition, and entrepreneurshrp is necessary for evaluatmg the strength and vrabrlrty of high

technology f irms in this province. By oompletmg thrs analysrs the potentral—for the



development of high technology industry‘in Alberta, a periphery region in Canada and North

America, could be obtained. / .

Growth Rates ’ o O
Growth rates were measured by examining gross revenues f our,v_’l983 or the latest fiscal
period ending in 1983, trends in gross revenues and‘net profit for the 5 years prior to the 1983
year end end projected gross revenue and net profit growth (expressed as a ﬁer'centage) forthe .
wrWo years following 1983 The purpose was to determine the stages of corporate growth and
. _growth’ trends which could be used to evaluate the general fi mancralrealth of high technology

f irms in Alberta In addition, analysrs of growth trends will provide an mdrcauon of whrch
* industrial groups (if any) are generally more successf ul.
Research Hypothesis 2.1:
That gross revenue and net prof it performance among hlgh technology f irms is greater m
6 mdependent firms than Canadian and foreign controlled subsidiaries.
’I'able 7.8 illustrates the total gross revenues generated during 1983. High technology
firms which generated gross revenues of vless than §1 million aceounted for 41 .‘6% of the
| respondents. Within this group 70.2% had annual revenues of less than $500,000. Revennes
“between $1-9.99 million accounted for 33. 6% of the respondents and 24.8% grossed more than
, $10 million. A statistically significant cross tabulation of f irm ownership by 1983 gross revenues
(Table 7.9) was made. Of the mdependents, 56.9% generated revenues of less than §1 rml)ron.
| However, 38.9% ‘had‘ revenues between $1-9.99 million, while only 4.2% were greater than $10
“ million. In contrast, 16 of 19 (84.2%) foreign subsidiaries hsd annirat revenuesof more_than
* $10 million, wlrile only three firms (15.6%? generated revenues of between ;$1-9.99 million. | |
There were 1o foreign subsidiaries with revenues tess than $] million. Similarly, most Canadian
snbsidierres (42.1%) had revenues greaterthin $10 million, but substantially more (26. 3%) h
grossed less than $1 mrlhon in 1983. A cross tabulation of f irm age by 1983 gross revenues was

also found to be stanstxeally s:gmf icant (Table 7.10). OF the fi irms which generated more thdn
. » .
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sio mﬁilion in gross revenues duﬁng 1983, 22 of 28 (78.6%) were established i}x Alberta more
than 10 years ago. Nineteen of 38 (50%) f irms lwith revenues between $1-9.99 million were also
?s.tqblished more than 10 years ago. Most’ firms with annual revenues of less than $1 million
(57.4%) were created primarily durihg the last five years. Of those firms created during the last
f i\;c years, 27 of 39 (69.2%) generated gross revenues of less than $1 milliop. However, 10 of 39
(25.6%) had revenu.es of between $1-9 99 million and 2 firms indicated revenues in excess of
510 mnlhon Itis significant to note that both firms thh revenues greatcr than $10 million were .
found to be Canadnan subsxdumes which relocated their operations from centres outsxde
Alberta. _

Gross revenue trends suggest a healthy high technplogy sector (refer to Table 7.11).
‘Most respondents (84.6%) stated théir gross revenues have been increaéing» since 1978.-Only -
3.3% noted declining revenues, while 12.1% indicated a relatively stable revenue tfend. A Cross
tabulation of firm owﬁership by gross revenue trends since 1978 (Table 7.12) showed that 14 6f
15 foreign subsidiaries (93.35) hz;d increasing che;xues. Similarly, 86.4% of the independents |
. "sh'oWed an increasing Tevenue trend followed by 64.2% of the Canadian subsidiaries. It is
significant to note that most respondents (53.2%) projected an annual rate of revenue growth .
in excess of 20% for fiscal 1984 and 1985 (Table 7.13). An additional 18.1% projected annual
rcven‘ﬁe growth of 11-19% and 14 9% estixﬁated ’growth at between 6-10%. Only 4.3% projected
a decline in future revcnues and 2. 1% mdxcated that revenues would generally show no change |
A statistically significant cross tabulauon of firm ownersh1p by projected annual rate of growth
in gross revenues (Table 7.14) showed that the majority of independent firms (65.6%)
estima;ed revenﬁe growth in excess of 20% per annum cogapared to 4% of the foreign
subsidiaries and 27.2% of the Canadian subsidiaries. However, most Canadian subsidiaries
(78.5%) and f orcigh subsidiaries (71;4%) ”projected annual reyenue‘ growth of 10-19% compared
to 25% of the independents. None of the subsidiary firms projected a decline in revenue

growth, but 6 independents (93.%) indicated their revenues would be lower.
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An analysis of net profit trends since 1978 (Table 7.l5) showed that most firms
(57.f%) increased their share of net income. Firms experlencing 2 deereasing net profit trend
-accounted for 13. 2% of the respondents. Similarly, 15‘2% s’howed no change in net profit, while
16.5% were expenenetng lossess A c1OSS tabulation of f irm ownership by net profit trends since
1978 (Table 7.16) re{ealed no significant statistrcal dif: ferences in responses. Of the
independents, 60% showéd an increasing net\proflt trend compared to 64.2% of the foreign
subsidiaries and 55.5% ol' the Canadian strbsidiarles. With respect to the projected annual rate
of net prol'it growth for fiscal 1984 and 1985 (Table 7.17), 38:3? of the respondents expected

fiet profit to,increase by greater than 20%. An additional 19.1% §Rected increases of 11-19%,

while 13.8% estimated an annual net profit growth of betwee ~Only 3.2955:' the

SO

respondents proyected a declme in net income. qA CToss tabula ownership by
projected annual rate of net profit growth (Table 7. 18) revealed an rdentrcal set of results as \s
shown in Table 7.14 (cross tabutation of ftrrn ownership by projected annual rate of growth in

< gross revenuesl. Althouglr these results suggest that net profit growth will match éross revenue
-growth, it should benoted that this relationship rarely holds true. Dif f_erent types of firms will
use dif’ ferent accounting procedures to derive a net income statelnent. which in many cases may .
portray.a profit performance unrelated totevenue gtowth Nevertheless, the data suggestv that

the majority of mdependent high technology firms are en joying rapid growth in net eammgs
compared toa generally slower Tate of net profi 1t growth by subsidiary firms. Whrle this trend

) may relate to firm size, that is, proportronal increases are always greater for smaller firms, rt f
has provided evidence that the majority of small inclependent' firms are surviving and growing.

Analysis of gross revenue ‘statistics (Tables 7.8-7.13) has tevealed tha_t the majority of

highﬂtechnology firms in Alberta, most notably the ’independents, are in the early stages of
growth, Bollinger et al. (1983) noted a tendency for more rapid growth among new high -

k technology firms These firms were found to achieve rspid ﬁowth rates primarily because they

Y

were explomng technological opportumtres im an attempt to maxrmrz.e sales and therefore-

establish themselves in the market plaoe Thrs performance contraswd with larger, more

™
N/ <
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established fi irms, which-generally placed emphasis on production -related factors directed at
minimizing costs and protecting market share. Although gross re¥enue and net profit trends - E
showed no difference in responses among high t'echnélbgy firms in'Albena, a tendency toward -

more rapid rates of revenue and profit giowmwaS"‘éxhibitéd Hy small to medium-sized

~ independent firms. These reéul;s are similar to Bollinger's findings and support acceptance of

) .

t 4

- been generally more successful than others. -~
o s % - ' . ’ | ((\\/

research hypothesis 2.1. However, it is cautioned that_th_ese’results are general in nature and

have been used to provide an overview of business progress. While it is recognized-that -
projected annual rates of gross revenue and net profit growth may reflect an entrepreneur’s

expectations rather than forecasts based on comprehensive f inancial data, there are significant

constraints to obtaining detailed financial inf (lf}raﬁqn and subsequently evaluating commercial

performance. In Litvak and Méi‘ﬂé (1980) it was noted that:

_ *Performance data for smaller companies-are difficult to interpret. In closely -held
companies, reported profits may be minimized through large executive salaries and
perquisites and through paymentso relatives. New companies, particularly those

~ which are growth oriented, may invest heavily in product and market development,
resulting in losses or low profits even when the firms are well managed.
Furthermore, the corporate goals may be interwined with the personal values of the
owner managers to a marked degree; tpe satisfactions and lifestyles of the founders -
may be difficult to measure in any systgmatic way."? ’ o o

! ' »

Growth Rates by High Technology Sector = B ,,. ‘ .

Research. Hypothesis 2.2: .
. . e > e
¢ . Ao e

. . . : ) ‘,f ’;.,:3 ) :g . £ ‘

© . That high technology sectors exﬁ? a wide variety of experiences in gross revenue and -
net profit growth. e K speriene

aun '.\ > . ) “’:. )

A0

Research Hypothesis 2.3; . ' -

o
ﬁ, : ’

. That high technology firms directly associated with Alberta's resource industries ha\_('é
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To address research hypotheses 2.2,and 2.3, categorization of high tec‘hnology firms by
major product or servrce was Cross tabulated by gross revenue trends since 1978, pro Jectcd
annual rate of growth in gross revenues for fiscal 1984 and 1985 net profit trends since 1978
and pro;ected annual rate of net prof it growth for fiscal 1984 and 1985. |

Analysis of these data showed no stausttcally significant differences in revenue and

- »” g‘,"yl"i‘«\",;'( ‘
e‘b'

‘ profrt performance among Alberta's hrgh technology 5¢

lncreasmg gross revenue trends smce 1978. _ A '
The largest proportion of frrms with mcreasmg gross revenues were m the Electromcs

and Communications sector (89. 2%) followed by Computer fi irms (86 9%), Miscellaneous high

o technology firms (82 3%) Consulting Service frrms (77 7%) and the Petroleum 1ndustry

(66 6%) Net profrt growth since 1978 was less pronounced but a generally mcreasmg trend in

ost firms showing an mcreasmg net prof it trend were in the Consulting
) followed by the Electromcs and Communications sector (64 2%)
%), the Petroleum industry (50%) and Mtscellaneous high technology firms
,_e pect to pro;ected annual rate.of growth in gross revenues for fi 1scal 1984 and °
1985, most Computer firms (75%) esumated therr annual rate of revenue growth at greater
than 20% Firms drrectly associated with the Petroletlm industry ranked next (66 6%) f ollowed _
by Electromcs an_d Commumcatrons firms (56.6%), Miscellaneous high technology- firms
(43.7%) and Consultrng Service firms (14.2%). PrOJected annual net profit growth of greater
than 20% was estrrnated by SO% of the respondents in the Petroleum and Computer categones
Electromcs and Commumcatxons -firms ranked next (40%) followed by Miscellaneous hrgh
' technology f irms (38 8%) No firms in the Consulting Services sector pro;ected annua] net
prof it growth at 20% or greater. |

In summary, mcreasmg revehue trends were found to be the strongest among
Electromcs and Commumcatrons firms, but mcreasmg net profit trends were found tobe
greater in COnsultmg Service firms. Computer fi trms generally projected the highest percentages

: % ‘ . .
increases in future revenue growth, while the largest percentage increases in net profit growth




' | Y”Q " U ;."
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were estimated by f irrns in the Petroleum and Computer categories. These results suggest that

high. technology firms in Alberta exlubtt diverse revenue and prof it growth., However no

¥

. - particular high technology group was found to be génerally more successful than others.

Therefore, hypothesis 2.2 is,fatccepted. while -hypothesrs 2.3 1§ not accepted.

Research and Development (R&D) Actmty - ‘ |

Research and Development (R&D) is consrdered ‘by many- analysts to bea fundamental
charactenstlc of hrgh technology frrms More rmportantly‘ it has been demonstrated that most
Canadran hrgh technology executwes percerve it as berng crucral to the long term survrval of

therr f irms.* In Alberta, very little is known about the mcid_ence and structure of R&D”
g

programs carried out by hrgh technology firms. In addmon the level focus, type and
L s

orrentatton of R&D effort, and tmportant external hnkages requtre clarification. The purpose
of. lhlS section is to review ‘selected elements of R&D behatgrour to attain a gréeater. \

understandtng of its level of 1mportance to hrgh technology firms m the provmce , |
-

%

e
“gsh

Research Hypothesis 2.4:

That most Canadian and Forergn controlled subsrdrarres carry out therr R&D
_programs outside Alberta.

Tables 7.19-7.20 illustrate the incidence of R&D amonghigh technology f' irms in Alberta. Most
hlgh technology fii'ms (79 1%) were found to perform R&D compared to 209% that did not. \

- More tmportantly, 78 of 91 R&D performing frrms (85 %) conducted the%r programs in o |
Alberta. A statrstréally srgmfrcant Cross tabulatron between firm ownership and R&D activity.
showed that all mdependent f irms (100%) conducted their R&D In the provmce compared to
21 of 34 subsidiaries (61. 7%) It should also be noted that the sample included two Crown
corporatrons bo‘th of whrch were found to conduct R&D jn Alberta. Of the subsidiary firms,
13 of 18 Canadian subsrdrartes (72 2%) and 8 of 16 forergn subsrdranes (50%) carrred out
research and development programs in Alberta Itis clear that most subsidiaries of f irms with-

head offices elsewhere conduct R&D in the province. Hypothesis 2 A4-is not accepted
{

@
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Type of li&D Program V |

. Chkeyv (1983a) found that part-tirne research and development is common in small high
technology firms. R&D is usually conducted by a technologically oriented entrepreneur during a -
| time when other corporate duties are less dernanding. Such programs are often undertaken on
an inf ormal basis aﬁ represent a compromise between the need to be innoyative and the high

' cost of errrploying f ull:time professional R&D staff. On the other hand, f ull-time R&D evoives
f rom grosvth of the firm which allows for a necessary organizational change that includes a
full-time R&D staff. Full-time R&D may comprise several projects which, because of the
relatively high eost and risk, necessitates a more structured planning and budgetary process.
Overall, it'becornes evident that the transition from no R&D effort, to part-time projects, to

. ‘ \ .
the establishment of full-time R&D relates tqg firm size.*

Research Hypothesis 2.5

That most small high technology firms conduct part time R&D programs compared to
medium -sized and large high technology firms which carry out full-time R&D and that
most lugh technology firms prepare an R&D budget. : .

Full-time R&D' programs (64. 9%) were fourtd to be more common in Alberta's high
technology firms than part-time R&D- (35.1%) (Tablg 7.21). In addition, most respondents
. prepared a planned R&D budget (54.7%) compared :E%Wm did not (Table 7.22). A
cross tabulation between firm size and type of R&D program /sherWed that all large hrgh
technology firms (100%) conducted full-time R&D Most medium- sxzed&rms (61 5%) were
also found to perform full-time R&D. However an unexpected 61.4% of the small hrgh
technology mpgndents mdicated that their R&D ef forts were conducted on a full-time basrs
(Table 7.23). Based on these results the f irst part of hypothesrs 2.5 is not aceepted while the
second pa?t related to R&D budget preparation is accepted. A comparison between the level of
research and development effort in Alberta with three other high technology regions is provided

in Table 7.24. It is interesting to note that the largest percentage of firms engaged in full-time

'R&D were found in the two peripheral regions: Scotland (64.3%) and Alberta (62.7%). These

7
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levels are significantly greater than firms located in the core high technology regions of South
\ Enst England (39.2%) and the San Francisco Bay Area (52.7%). Despite this imbalance, Oakey
(1983a) citing the number of commerctal mnovatlons produced as a measure of regtonal
innovative performance, ooncluded tha; most Scotnsh firms were notably backwnrd "¢ when
compared with firms located in South East England and the San Franctsco Bay Area. However
this trend was expected mainly because Scottish high technology firms are srgmf icantly younger
than their counterparts in these two regrons Although dif ferent age categories were used in the
Alberta survey, a cross tabulation between l‘lrm agewand type of R&D program suggests that
Alberta's R&D efforts bear a closer resembldnce to't'he Scottish example in thnt the majority of
firms eng:ged in full- ume R&D (67 4%) are less than 10 years old. (Rel‘ er to Tables
7.25- T26)
Oakey concluded that presence of ‘f ull-tirne R&D might not,bed an accurate measure of

R&D effort. Although he suggested thst incidence of product innovation was more indicative
of regional innovation perforrnanoe, this measure dpes have its limitations. New product snles;
market position and degree of patent protection‘have etll been used"with varying degrees of
success. However, bemuse some industries are more innovative and technically sophisticated
than others and mnovatrons can take on many different forms, consistent methods for |
measurmg the quahty of R&D output and success are constrained. Moreover QOakey found that
high technology product cycles can be very short which suggests that a firm's ability to .
continually innovate may be more important than past innovations produced. This perspective
is shared by Browne (1983b) who n’otes that _"the high technology industries of the future will
not necessarily be those we call high technology today”.” Although there is no way of knovying

a firm's future innovative performance, the focus of R&D behaviour with regard to technology

strategy may be a useful indicator.
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R&D Focus

Research Hypothesis 2.6: ‘ o

That mv&stment in R&D'is focused on adaptations of existing products and processes
rather than new product/process development

2
R&D focus was examined by measurmg the percentage of research and development
expenditures allocated for new product/ process development versus adaptations to exnstmg
products and processes These results are shown in Table 7.27. Surprisingly, (see below), most
respondents (62.4%) spent greater than 50% of their R&D budget'on ne‘w product/process
development. Firms allocating the largest proportion of their R&D funds for adaptations o
existing products/processes accounted for 18.8% of the responses, while an additional 18.8%

“evenly distribttted R&D expendittxres between both categories. Clearly, h.ypothesis 2.6 is not
acoepted / \ -
‘ A cross tabulation of firm ownership by R&D f ocus found that most mdependents
(67.3%) concentrated their research and develop?nent efforts on new product/process
development. Only 12.3% emphasized their R&D approach on improving existing
products/processes while 20% distributed their expenditures evenly 'bhetween both categories.
Due to the relatively few responses from Canadmn and foreign subsrdlanes the two categones
\Jere combined with responses from Crown corporations. Most subsidiary f irms and Crown |
corporations (46.7%) allocated their R&D expenditures pnmanly for new product/process
development (Taple 7.28). However, 6 of 15 firms (40%) cono'entrated‘ their efforts on
improving existing products/processes. o - p

These results indicate that most high téchnology firms in Alberta, particularly the small

to medium -sized independents, have adopted an offensive R&D strategy. An of’ f ensive strategy
invol\res striving for technical and mark;t, leadership by staying ahead of ‘competitors in new
product/process deveIOpment.- A trend toward this type of innovatxonfstratégy was not expected

for several reasons.
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First, Steed's survey °f.24 R&D performing threshold firms (1982) found that most
- firms adopted a defensive approach to R&D. Emphasis was placed on incremental

improvements or minor adaptations rather than newl product development. Thus, R&D focus
was generally on IOv;er risk projects in areas closely related to thejr current market and
technological errpertise.‘-Secondly, 'newrproduct’/proeess development carries a considerably
higher degree of risk and financial cost. It would be expected that most small to medium :sized
high teChnology firms would not have the financial capacity to éuetain heavy losscs from
unsuccessful R&D efforts. Finally, an offensive R&D strategy 'reqmres extensive mtemal
rcsearch capabrlmes and technical research contacts. Among thrcshold firms Steed £ ound that
most R&D was performed wrthout formal orgamm\llon These f actors do not, howpver take"
mto consideration the level of ambition in the management approach or the sophx;trcauon of

the product/prooess technology, both of whrch influence R&D strategy, and subsequently. the

level of R&D commrtment and ﬁnancral investment. Moreover the majority of respondents in

: }‘f ~ this sample have not evolved to threshold status, which may account for many of the w
- }_ . ) ; - . 4 Y , R

8 %lf ferenges-eited here. . : %

. ld—’\’ BN 4;. ’ [} s .

;;;;tmprovement of exrstmg ones which are conducted primarily w1thm the firm (mtemal R&D) or
% | by groups outsrde the firm (cxtemal R&D). Chkey (1983a) notes that virtually all hxgh
' 'technology firms with a newly developed product will attempt to preserve their compeutwe edge
' through an internal R&D program However, Steed (1982) contends thaya maJor determinant
. of success is the extent to which frrms and agencres co-operate in their R&D efforts. External
lcontacts are seen as providing a significant source of ideas and assistance. They can reduce
reliance on internal R&D particulary in small high technology firms, by providing techm'cal
expemse in certain areas which mgy be lacking in the f irm and through access to cxpensnve test

facilities and eqmpmcnt In Alberta it is not known whether the m?jomy of firms carry out
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l\\ thenr R&D mtemally or contract prOJects to external orgamzatrons In addmon the 1mportance

3

4

_ of external contacts and the f requency to which they are used requires clarrf ication.

- . - ; L
Research H‘ypothes‘is 2.7: o WP
. That R&D programs carned out by mdependent high technology firms are pnmarrly
' contracted to external groups and agencies.

¢ +

v R&D onent,atron is shown in Table 7.29. It is srgmfrcant to niote that 96 1% of the

rcspondent l' ums were f ound to conduct most of their R&D mternally Only 1 firm (1 3%)

Al
‘ emphastzed external R&D onentatlon while 2 f 1rms (2. 6%) emphasrzed equally both

approaches Based on these results hypothesxs 2. 7 is'hot accepted

A companson of the '. cxdence of mternal R&D by regton mdrcates that the maJonty of -

htg_ technology f u*ms mamtam n‘mternal R&D ef fort (Ref er to Table 7 30) The combmed

] s showed that only 47 of 260 fu'ms (18%) perf ormed no R&D However from a regronal
S
perSpectxve it 1s sxgmf rcant, to note that the largest number of f irms wrth no R&D program

N

were f ound in t'he two. penpheral regrons Alberta (24. 4%) and Scotland (22 2%).
The emphasrs placed on mtemal R&D by hrgh technology f irms should not preclude tl}e

1mportance of extefnal R&D lmks Steed (1982) and Qakey (1983a) suggest that external R&D

j and techmcal contacts play a supportxve ‘role in enhancmg the overall internal R&D ell'f ort of

the fif irm. MGt high technology respondents (40. 6%) were found to maintain two or more
. 2 i Z

» l extemal R&D links. ‘thms whrch mamtamed at least one externaLR&D conta t accounted of

«

‘ l’ollowed by the Alberta Research Council (30 8%). The Natronal Research Councﬂ whieh™ .

-~ /5

34 8% of the responses while 24.6% had no contacts wrth extemal groups or agencres (Table .

1. 31) Table 732 ranks the extemal"R&f)l’groups d agencres in the order f importance

i s

1dent1f ied by the htgh technology’ respondents A'Fstrong rehance en pnvate sector consultrn

fmns (50 7%) f or exter‘nal R&D support was mdrcated by most respondents However

<

mteractnon wnth u;uversxttes (39 1%) was found to 1 frequent external R&B contactj,
L ’ ’

F .
mamtarns a close hatson and Jmntlyxﬁunds many programs with the Al

Researcn Councxl .y

ranked next (18 8%) Contacts with prOVl(Clal government dep ‘énts were signi mntly less

48

»
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o

f r‘eouent with only 9 6r 69 firms (13%) maintaining a technical link. The Electronics Test

Centre which was cited as an important R&D link by ong firm, was only recently established

which may account for the low f Tequency of contact with hrgh technology firms. A comparrson '

of external R&D contacts by region is shown in Table 7.33. Surprrsmgly the hrghest levd ol‘

~ external R&D lrnks by region were found in Alberta (72.9%) and Scotland (55 6%), whrle the
~ lowest were recorded by the San Francrsco Bay Area firms (23 3%). These results suggest there
' is lrttle correlatron between the most tnnovatrve regron and extensrve local and regronal links

' wrth external research groups.’ In addrtron the results suggest consrderably stronger internal

research cajﬁorlmes that is, hxghly skrlled professronal R&D staf f in the San Francrsco Bay

“Area than in Scotland and Alberta The low level of external research and development lmlts |

with San Francrsco Bay Area firms was unexpected prrmarrly because mostf‘ol' the respondents

!

in that survey wereglocated in Sllreon Valley, wrthm 10 mrles of Stanford Umversrty The role "

. played by Stanford i rn collaborating \mth mdustrtal research efforts has ‘been well- documented

However &key s survey mdrcates that Stanf ord S role as an external facilitator of R&D has

declined as’ the regional economy matured but that it contmues to-act as an incubator of new

firms. Thus, the evidence whrch-mdrcates that umversmes play a relatively important rolg in

i

_ estabhshmg external R&D lmks wrth hrgh technology firms in Alberta and Scotland mrght

/
represent an evolutronary phase in the development ol’ htgh technology regrons ln Alberta it

may be the result of recent undmg of new programs in Umversrtres by the Provmcral

[

Gover;nments !

R&D Funding

Fundmg for R&D can be derived from many sources.. It can be i

the cbmpany (retamecl' eamrngs) extemally from private rnvestors or other firms ( Jomt

¥

venture) through government support (tax mcenuves and/or fmancral grants) or an§

combination of these sources.,



»
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s Government agsistance programs were expected to be the primary source of funding for

y . i
A

Alberta 8 tndependen'lt high technology f irms for several reasons. First, the federal government

sponsors several gran“thand tax incentive programs for R&D f unding. In partrcular the recently

.

e

cancelled Scrence'& Research Tax Credit Program (SRTC) was a popular investment vehicle
for most mdependent f rﬁns Secondly. the Alberta provmcral government maintains a higher
“level of R&D rnvestment t,han any~provrnce in the country Fmally it-was hypothesized that
most mdependent high technology f 1rms\do ‘not have, the mternal f: maucral resources or extemal
_bank oredit’ lmes to support contmuous R&D Fma&rcral posrtrons weré beheved to remain

l" mancrally weak as a result of the seveée“%onomrc downturn which began‘in 1981, and was

recently climaxed by the f arlure of two provrncrally based chartered banks.
oo .

* \,

- Research Hypothesis 2,8: \ ‘

That R&D programs carrted out by independent high technology firms are funded
primarily by f ederal and provrncral government assrstance programs ‘

‘Most high technology fi rrgrs (57. 3%) crted retarned earnmgs as their primary. source of
R&D fundtng (refer to Table 7 34) Private rnvestors ranked next (13 3%) followed by firms .

t

"with more than one pnmary source of R&D fi urids (12 0%). ‘Federal and provmcral government
programs were found to be rrmor sources of financing for only 7 of 76 firms (9. 4%)
Although most hrgh technology firms did not crte gbvernment as therr ma jOI source of
» R&D funding, 41.9% of the respondents acknowledged recerpt of some form of government
f rnancral assistance to support therr R&D ef forts (Table 7. 35) Approxrmately one of every
three respondents reberved thexr assrstance from the f ederal government while 13 of 74 firms
(17 6%) were recrprents of frnancral support from the provmcral govemment A cross
tabulauon of frrm ownershrp by government fmancrng of, R&D (Table 7.36) showed that 23 of
52 (44.2%) rndependent firms received R&D” fundmg pport from the federal and/or -
| »provhrci_al governments compared t0 6 of 13 (46.1%) of Yhe Canadian subsidiaries. Only one

foreign subsidiary indicated that it had received governm nt finaricial assistance for R&D.
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Lregtonal economrc development

It is evident from these results that although a proportionally large number of -
independent high technology firms make use of government f inancial ‘assistance for R&D, these

programs do not provide the primary source f or R&D funding in independent firms. Therefore,

v I . ‘
Nl dd .
-?(\ey . . v '

hypothesis 2.8 is not accepted. 4 . -

Enployment Growth .
Ernployment opportunities for Albertans have becbme a growing concern in a narrowly
based Tesource- economy that has been affected by boom and bust cycles. As a result of the

latest oil and gas boom, the total employed labour force grew by 38% between 1974 and 1980,

" with a net gain of 297,000 jobs. However between 1980 and 1984 the labour force grew by only

3.1%, a net gain of only 36,000 JObS durmg that penod Changes in the provmcnal labour force
by industrial group (Table 7.37) showed the largest net job gains were in the Public -

Admmtstratron (+21.4%) and Service sectors (+18.9%). whrle the 1argest losses were in

: Constructron (-31.7%) and Manufactunng (-13.7%) . Modest gains ‘were recorded in

Agriculture (+3.5%) and Primary Resources (+12.1%).‘In terms of unemployment, in 1980
Alberta enJoyed the lowest unemployment rate in Canada (3.7%). This rate was slightly less

than one-half the nattonal average (7.5%). By 1984, unemployment had rrsen to 11. 2% a rate

. equal to the national average While many reasons have been cited for the recent economrc

dechne it is becoming more evrdent that the Alberta government can not rely solely on the
province’ 's Tesource base to provide f uture JOb opportumtres. The recently pubhshed
govemcment White Paper (1984) 1dent1f ies high technology as a potential new source of job’

opportunities. However, the pattern of employment trends in addttron to the occupational

" .fstructure exhrbrted by Alberta s high technology frrrns has not been addressed. Examrnatron of

’.-tlus 1ssue is crmcal because employment growth is the smgle most 1mportant element of

a7

IR _Reséarcth'pomesisz,sw-;' SR | Y

&
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S Y
That high tec‘:nology firms have not created much direct employrnent in Alberta. ;‘
The total full time labhour forcew of the respondents was 27, 288 However 20,262
(74. 2%) was accounted for by just f our large f u'ms two Canadian subsrdtarrcs one foreign
subsrdrary and a Crown corporation. A cross tabulauon ol l'rrrn ownersh:p by full-time
employment (refer to Table 7.38) showed that although independent fi 1rms comprised 65.9% of
the responden.ts they accounted for only 1 949 or 7.1% of the total number b{ full-time

employees The large proportion of small mdeperiglent high technology f irpsf ound in the

questionnaire and non- respondent samples, in addmon to the very small and very )
.. subsidiary fi rrms identified, pose difficulties in prolectmg Alberta's total high technblogy abour
force. Moreover, tD)ecause high technology firms occur in all industrial sectors the\; )—
double counting erlrsts ~

Data\concermng employment change during the five year perrod 1980-198
useful indicator as to the job creation power of hrgb technology firms m Alberta. Mgst f irms. -
(74.2%) indicated that they created full-time ]obs since 1980 (Table 7 39) Frrms wh'ch
reduced staff acounted for 20.2% of the respondents, while 5.6% had nobchange in thelr\t(fl;)

complements. ' k

The total net change in employment from 79 responcknts accounted for a gain of 2,120

direct fullptime jolis or-an average of 27 employees per. firm Aor the five years preceeding, this
survey. ’l'o\put this total m perspective, the combined number of full-time jobs created by both '
the agricultural and primary industry sectors during the same period was 11,000 jobs. Although _
the .pro\blem of double' courrting remains, the data suggests that high technology f irmshavé been
responsible for creating as much as or more direct ull-time employment than the agricultural
and primary resource sectors cOmblned. 'Ho'wev’er; it is questionable whether net ernployment
gains generated by high technology firms during the period 1980-1984 have been sufficient to
of fset the decline in manuf acturing employmertt. |

" The employment contribution from new high technology firms is critical to the

long-term development of a regional high technology base. Although employment size may be
r s A e

L]



158

0°001t

z°0T
T'vL

68

g . , afueyd ON
98 : -- 34835 pasnpey
29 - . ’ juswAoidwl paiwed)d

=

sasuodsay 30 ‘'ON Uo} 1eAJBSQQ

¥861 -0864 IONVHD LNIWAOTIdNI

) 6€°L 318VL : o . -
000} 882" L2 - ve . -
L oY Zh bk T ’ - umouJ)
€-ze ¥80°9 ’ 91 . sejJvipisqns uBjedoy
6 6T Evi’'8 1} . $8)} 4R} P} SQNS uv}pRUR)
[ 6v6°1 ‘ z9 siusapuedepul
% s@aAo|[dw3 BwWi3-| N4 4O "ON SwJdi4 3O "ON s djysdyaumg wa} 4
$33A0dN3 INIL-T1N4 40 HIAGWNN TVIO0L AS JIHSHINMD WNIJ .

Q.

8€°L 378Vl



[
|

of minor significance to regional economies during the early stages of growth; a small number

P 159

of fast growmg firms can have a significant impact on employment growth over a period of -
several years. Many American examples such as Apple Computer Ltd. and Texas lnstruments

Ltd., which now employ thousanus of workers, are evrdence of such trends A companson of

firms less than 5 years in age by region with thg total number of jobs created and the avera-ge -
number of jobs per f: trm is provided in Table 7.40. . |

h Itis signiflcant to note that young San Francisco Bay Area firms exhibited much faster
employment growth rates than high technology firms in Alberta, Scotiand, and Sonth East
I:ngland In fact, they were approxxmately four times larger. than the average firm in Alberta

and Scotland it was suggested that Bay Area fi mns expenenced faster employment growth rates
as a result of their location within a h:gh technology agglomeration.'® Although the average
employment size among young high technology firms in Alberta was less pronOunced than in-

the core high technology regrons survival of these firms through the first five years of

operatron not only increases the probabrlrty of future growth but completes a critical phase in

the establishment of a high technology base.

Employment Structure ,

- Employment structure was détermrned by the types of occupatxons found in Alberta S
high technology f irms and the types of jobs created Wg the five yéars preceeding this’
survey. Unfortunately, the data summarized here tan not be compared wrth other industrial
sectors because differen} occupational categories are used to compile statistics. Moreover, it has_
only been very recent that other regions have begun to compile separate statistics on high
technology occupatio-r"r-stu R , ; ] .

Research Hypothesis 2.10: _

That new high technology employment created has been largely in routme, low skilled,
low paying non-professional positions as opposed to highly skilled, high paymg

prof essronal and technical employment. / .
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‘competitors. Because demand for high technology products and servrces has been strong,

161
A summary of thé exrsting employment strugure f ound in Alberta ] hlgh technology
firms is shown in Table 7.41. Most oocspations were ln the non-prof esslonal category (51 4%)
<

compared to 48.6% in the prof essional and technical group. The largest smgle occupatronal

group (35.2%) was compnsed of general non-prof essronal pOsrtlons (service, trade, field and

'production staff), but sweaUe representauon was found in the technlcran/technologrst (17.6%)

and engmeenng (16.3%) categories. which combined, accounted for approximately one out of
every three posltlons However it ls stgnlf icant to note thst a larger proporuon of the jobs
created during the perrod 1980 1984 were in the non-professional category (67.2%) (Table
7.42) compared to 32 .8% in profi essronal aﬂﬁ‘techmcal jobs. These results may account for the
fact that 69 of 95 firms (72 6%) experferroed n'o drfﬁculues in hrrmg personnel, For the 27. 4%
of firms whrch expenenud hrrrng drf f,rcul;res the lack of skilled personnel was the main
problem. Accordrng to Werss (%935) (lh«Hall and Markusen) an employment structure

comprrsed largely of low‘pard low'skrlled labour and relatrvely fewer high pard htgh skilled

"r"—\ -

prof essronals isa prormnen,t charaoterr&rc of the high technology sect?r He refers 10 thrs

characterrstrc as the "dual labour force"“ ahd suggéts that the lack of union orgamzatron has
RS #
kept non- professronal wascs imd ’benef rrs srémf rmntly' lower than ln nmomwd’blue collar
posmons Bt rs;worth noung tllatq94 of 98rrespondent firms (95 .9%) were staf fed entirely by
" I ) BE L :

‘non-union employees: Unfortunately, the absence of inf ormarron concerning wages aud lack of

-9"-.,9‘ sy .
comparanve frnancial data»ffrdm other hrgh technology regrons constrams further explorauon of

’

this issue. Overall, thm’survey fonnd that the ma]omyr,of hrg,h technology jobs in Alberta's

<

hrgh technology sector are non prof essronal posmons and that a trend toward job growth in

non- professional areas was mdmted Hypothesrs 2.10 can be accepted. .

v)~
Il

‘Markets & Competition -'

ln recent years focus has been plawd on expanding export rnarkets and maintaining a

competitive technologml edge in product/process developmem in ordeT to stay ahead of
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L

f oreign markets have evolved quickly, which iff turn Has spurréd growth. Thus, survival and

~
&)

‘Success of manyuh technology firms has depended on esfablishing a' geographrcally drversrf ied

export n%rket
Marketshare SR T o ' L
' L - In this survey market perf ormance was measured by determrnmg the percentage ‘ (/
e of .sales generated in ‘Alberta, other Canadian and foretgn markets, followed by a
. ED '

TN the predommant market bemg served by hrgh technology f irms in Alberta d whether
| any changes in rnarket share have bccurred AN o i‘ " ‘
- Research Hy_pothesis 2.11: - e

1
'

That htgh technology fi 1rms generate most of therr sales in Alberta beF ore achrevmg
srgmf icant export sales to the United States and other foreign markets.

1

' i o

. A CIOSS tabulatron of f irm ownershrp by market share 1s shown in Table 7. 43 *
« Htgh technology firms were £ iy rely pnmanly on local markets i in Alberta (48 61%)
to sell therr goﬁ and servroes dran markets outsrde Alberta ranked next (35 02%)tl
4‘ wrth fomgn markets compnsmg the lowest percentage market share (16 37%) /Although»
, local markets were found to be of greater rmportanee to mdcpendent ftrms [(61. 5%), thrsk e
= group had a propensnty to export abroad (20 35) compa able to Canadtan subsrdranes L
(20 8%) and much greater thanLJ,e}gn subsrdranes 0%) ’E;he low export pro;knsrty -
exhtbtted by forelgn subsrdtartes suggests that tljes,e branch plants lack\a world product’f 'v |
marrdate T&se results contrast consrderably with Stwd and DeGenova $ (1983) f mdmgs S
s .v " of hrgh technology firms in the Ottawa-Carleton regron In that study hrgh technology
-a 4‘ | ‘ firms were. fi ound to have a tnuch hrgher forergn export propensrty (34%) with the

' lughest mquet share berng generated by f orergrl subsrdtarres (40%) On average dornestrc

Canadran companres generated 32% of their sales tof orergn markets' 14 It was suggested

that f orergn subsrdrartes mamtamed a lugh export propensrty because of management :

.ob .
. v . I 3
4. P . - , - e +



o dechned consrderably against rts Amencan counterpim

1mttat1ve and perhaps, their proximity to large markets in the United States o -
A comparrson between present sales markets (larges}percentage ol‘ sales) and |

1980 sales marke‘ts is shown in Table 7.44, It is mterestmg to note that although firms
contrnued to sell the largest proportton of therr goods and servrees rnsrde Alberta a
general trend toward establrshmg stronger market posrtrons elsewhere was found. Ptrms. .
wrth the largest market share lh Western Canada (excluding Alberta) mcreased from 17
to 20 (18. 5% to 22%) More signif rcantly the number of firms wtth the largest '

~l peroentage of sales to the Umted States doubled f rom. 7 10 14 f irms (7. 6% to 15 tt%)
) 6.

Unfortunately. th&re is no way of knowmg whether the stronger sales to Amerlcan .

markets can be attnbuted to management rmttatnﬁ,br ai8 a Canadtan dollar whlch has

£ \_" b 6. e
i 'nce '1980. makmg Canadian

)

Wrth respect jo intern ‘_ iorral Markets i general 47 8% ol' the ((espondent firms |
did not: generate any eXports ou;srde Canad/(Table 7.45). Firms whrch established or.
;'tncreased therr shate of sales to mternatronal markets accounteg for 34. 8% of the repltes
- whrle 17.4% eXpenenced no change or a,,declme in sales o forergn sources. Of those frrms
whrch increased therr share of mterr\atronal export sales, 93:8% wére f ound to perf orm’
W % &%
'R&D in Alberta owever, 81 5% of the firms which experrenced no change ora declme y
in export sales also performed R&D in the provmce 'l”he smallest proportron ol’ R&D o

14
performing frrms (68 2%) had no export sales to imternational markets These results

suggest that presence of R&D may not necessarrly ge a causative f actor behrnd mcreased
'f orergn export sales ' |
Oﬂy 21 of 91 f %(23%) generated '30% or'more of thetr sales i in mternauonal .
markets Itis srgmfrcant o note that 15 of these f irms (71 4%) were mdependents wrth 5
‘ ,‘ 'Canadtan subsrdxanes and 1 foretgn subs;drary accountmg for tne remarmng six f rrms |
'Eleven of the 21 firms (52t4%) were establtshed more than ten years ago Of the
a ,: mdependents 14 of 15. (93 3%) were small in stze, whtle only 6 0f 15 (40%) were less

» ¢
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than five years old No mdependent fxrrnsgenerated more than 10 rmllron in annual -

revenues while 8 of 15 fmns ( 53. 3%) had less than 1 mrlhon in annual revenues In .
' contrast, 4 of the 6 subsidiaries were medium-sized firms, in addition to one large .f rrm r
+ and one small one. l-lowever.,S of the 6 subsidiaries were /?niore than ten years old with
" the sixth reloeating from anbther provrnce durmg the last fi n’ years. None of the

‘ subsrdrary f lrms had annual revenues of less than $1 rmlhon ‘d 4 of 6 firms generated

4':‘.7; ‘, revenues in excess of $10 mrllrpn per annum Ol‘ the mdependents 8 of 15 (53. 3%) frrrns ‘

estabhshed subsxdlanes elsewhere Most ot‘ these locations were in the Uni

chorce to expand opérations outsrde Canada suggest@ that a geographic dl. R

x
Thus it is eyrdent that most export- Onented high technology firms are smal in -

strategyis 1mpo&h't to most of those firms. R

size, but were founded more than ten years ago. Moreover \hese resultssuggest that

o intemational ‘export competitiveness® f”_these f irms is not related to large size and scale ' ,‘f
Pl .
economres but that a qonsrderahle length of time was requrred to penetrate { orergn

t' o markets L . S “ﬁ_

RO . Electronics “and Commumeatron firms showed a higher propensrty for

Q .

[y

" "vint'emauonal e)tports accountmg f or 9 of the 2{ firms (42.9%) Four respondents were »\‘
Computer related fi irms (19%) f ollowed by two each in the Petroleum Industry (9 5%),
“ * Consultmg Servxoes (9 5%) and Mrscellaneous Manﬁactunng (9. 5‘% sect%rs The |
, remarmng two reSpondents mcludeg an Agncultural company (4 §%) and one Bromedxcal
}_(v i,,; frrm (4.8%). Based on the type of product or servroe provrded 15 of 21 firms (71 4%)
~ were not drrectly or uldrrectly related to the orl and gas mdustry ‘ R | A
e » In summary thrs analysrs has demqnstrated that hrgh technology firms m
" g w:} Alberta havg:a generally low forergn export propensrty and rely on local markets msrde - w
~ o the provmee for the largest proportron of therr Sales Hypothesrs 2.11i in acoepted:Q o

o

s
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Marketing Assrstance o L S

(((((

NG
Marketing has been |dentif 1e¢l as a cnttcal f actor to the survival and growth 6?‘*5‘ j

~

'lugh technology firms. In fact the mabrllty to market products and services was f ourid to

“' be a major factor contnbutmg to the large number of- hlgh technology f allures in_

i h

! B Sl
B Canada 18 Thrs fm il ,' ests that most mdependent hngh technology firms requlre - e
S s e porh ‘
‘ . ’ some form of marketlng assrstance Irl Alberta«; government marketing assrstance N
s pmg;ms v;ere" ; by;‘,_ s W 1mportant to mdependent hrgh technology -,;

ﬁrms ﬂ% help overeome the‘drsadvantages of the provmce 's penpheral locatnonx to the
larger North Aménean markets. Botlt the f ederal govemment and the provmcna.l
govemment of Alberta Sponsor marketmg asgtstance programs’ Although they are . - w

]
avatlable to all firms in general, tlrey are generally desrgned to assrst firmsto penetrate

v sta.nt markets and facilitate the mf ormatt‘ transfer about potentral new ones.

{

. (_ Research Hypothesis, 2.12:
SR AN ‘

That mdependent high technology firms require or are receiving government assrstance
f or 1dent1fymg and penetratrng new markets. :

t ‘\!’ Most firms (72. 1%) mdxcated that they were seeking to di
: market opporturﬂtres compared to 26 of 93 fi xrms (27. 9%) whtch weke not A stausucally o

“.. ™

4

. Y srgmfteant cross mbulatron between frrrn ownersh‘ip “a‘nd potenual.expOrt market '

,&w o 'opportumtres was f ound (Table 7.46) The results showed that whrle the majonty of
H \‘ S Canadtan subsrdranes (53 3Mand mdependents (71 A4%) were seekmg to geographrcally

dxverslfy therr export ‘sales, substantxally fewerg foreign subsrdxanes (53.3%) were

W

1

o~ ~.attemptmg&tqdoso e

The locatron of export markets bemg pursued by Alberta s hxgh technology firms
¥

were geographxcally di‘verse (Tl'able 1. 47) Firms seekmg export opportumtxes in four or
" more slobal lpcattons accounted for 45 6% of the respondents whlle an addxtmnal 29.4%

were atternptmg 1o market therr products or services in at least thtee locatrons Frrms

_ 'whrl;h ate conoentratmg therr marketmg ef forts on only one country or region mcluded

.
RN
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17 of 68 (25%) of the responses.
These firms cited the United States as the most freqent potential export market
(13.25), followed other proylnces in Ca.nnda (5 .9%), the Pacific Rim (4. 4%) and
Japan (1.5%)." : - e o ]
Although”most high technology f irms (60%) indicated that they were not - P
{n;” recexvmg any form of government export assrstance a srgmfrcant 40% were the recxptents
) of marketmg support programs spon%red by govemrnent (Table 7.48).1n fact 19 of 36 |
i assrsted f 1rms‘(52.8%) recerved their support from both the federal and Alberta
governments An addmonal 14 firms (38.9%) made use of programs sponsored by the
fi ederal government while the remaining 8.3% rqerved assistance from the prowncral
government. Astatrsucally significant cross tabulatxon of firm ownership by export
market assrstance revealed that the majority of mdepehdents (64.9%) and Canadran
substdrartes (64 2%) recerved government sponsored export marketmg assmtance ln |
 contrast, only one foreign subsidiary (9%) indicated that it was, receiving assrstance whrch
“was provrded by the federal. government (refer to Table 7.49). Thesc results confi mn that-

most mdependent high technology fi 1rms are recelvmg gpvernment assistance for

identifying new markets. Hypothesis 2.12 is accepted. _ _ .

‘ : R .
Competltron . : : ’
é . . - v
The nature of the competmve envn'onment is difficult to assess Many f irms have

&
achieved success in the market place by mamtammgn competitive technologxcal edge

P d

from product performance, whtle others have avoided direct competruon by

I

Eoncentratmg on specrahzed rather than mass markets ln this survey compettuon was

7 assessed by requestrng high.technology firms to identif y key sources of cbmpetmon the’
number of mam' oompeutors and their perqeptrorr of the mtenstty of competmon

Analysrs of this mformatron wrll provrde an mdrcatlon of the business envrronment

wrthlh which high technology firfns in Alberta are compeung

-~
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 Research Hypothesis 213

-

. That independent high technology firms are entering areas of litense combetitlon rather
_ than identifying a market niche where a headstart could be dev loped.

Tabit 7. 50 ranks the sources of major competition identif ied b) the respondent firms.
Amencan firms (72.2%) were identified most of ten as the key source of competition by lngh d
' technology firms in Alberta lndependent M’berta-owned firms were ranked Wwer
+(28.8%), followed by Canadn\n subsidtaries (24.4%), foreign subsidiaries (21. 1%), European
firms (20%) -and Japanese f frms (14.4%). Although the rehancemn Jocal markets exlul:nted by
. the majority of hlgh technology, firms jn Alberta suggests that import rather than export
: competition from U S. fi irms was Mter concem to the respondents the 21 export oriented
f irms Qee Mgket Share, p. 165) cl&rly identified U.S. firms as the main source of
w.mmpeuuon ‘in intemauonal markets No significant stanstxcal differences between rg_le
responses provnd by tndgndcnt and subsidgary firms were f\ ound However, U. S f irms were
cited as the most frequent source of oompetmon‘ by mdependent firms. ‘Both mdependent and
f subsidiary £trms generally did not. xdenttfy leach other's groups as key compeutors With respect
o the numbet of fi irms which eonsntmey compeuuon. 41 5% of the respondents regorted
_between 1 9 oompeutors (refer to Table 1. Sl)Mlthough 27 firms (28.7%) dxd notknow how o
many compames they were competmg against, 12 8% noted between 11- 19 competrtors and 1%
were able to 1dent1fy mexoess of 20 main oompetttors Measurement of the mtensrty of the 5

Busine ronment oonfu‘med West high techno'logy firms (63 9%) perceived the -~

vvvv

o ',Strength of eompeunon asd:ecommg more intense. Only 3 nrms (3 1%) thought the competmvé

L forelgn substdin;es generally had between 1 9 competrtors and all groups perceived a more .

- intensive eompetmve envrronment. Hypothesxs 2.13 is accepted.
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Entrepreneurship R

The level of entrepreneurshrp wrthrn a regron has proven to be an tmportant factor in .

-

contrrbutrng to htgh technology development in many locatrons The relattonshrp betweerr

entrepregeunal acuvrty and the suwess of promrnent htgh technology regto.ns such as Stlrcon ',
' Valley and Route 128 in the Umted States and tlje Ottawa Carleton r,egron in Canada has
o K already been demonstrated, However desp\e the Alberta government's stated posrtlon that the .

*

. province possesses a strong entrepreneurral base for hrgh technology development an analysrs
~ [ \.\

-.-of entrepreneunal—actrvrty and-its role in estabhshmé a high technology base has not been
explored To provrdetgreater msrght’ into the le el of entrepreneurial actrvrty in Alberta
inf ormatron concernmg the background, level x‘t@@uon of educauon of the entrepreneur(s)

‘ ~and sources of start up eapttal were collected and analysed
ReSearch Hypomesis‘-zalg;'

" That mdependent high. technology firms were founded by technologtcal entrepreneurs .
who received their aeademrc training and experrence outsrde Alberta '
. Based on the results of 70 mdependent high' technology respondents most firms K "
(61 5%) were founded by groups of two or more entrepreneurs (Table 7.53). In total, there -
' were 162 entrepreneurs or an average of 2. 3 per frrm Exammanon of background and ; h ‘
experrence (Table 7.54) clearly shows that the ma ]onty of entrepreneurs were technologtcallh
:onented (69 5%). A managenal or admrmstrattve background ranked next (21. 3%) followed by ’
’ sales (6.4%) and scientific experience (2. 3%) N |

Most company founders in this survey had completed a umversrty educatron (71. 1%)

Thelarsest group held at least a Bachelor's degree (42.3%), whrle 17.6% completed.a Master's
" degree and 11. a% aPh.D. An additional 14.8% graduated from a technical or com'munny
| college Only 12.7 had some post seeondary trarmng. while 1. 4% had no post secondary j .
aining. (Table 7.55). o
» " Fhese results generally eompare with Roberts and Wainer's study (1968) of ‘
i . mdependent hrgh technology firms located along Boston's Route 128. They found that most \“

— o N
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hngh technology frrms were founded by groups of two to five entrepreneurs that were - ‘-
: technologrcally oriented and had completed a university educatrpn However, the level ol‘
. educatron among company, fi ounders in thetr sarane tended to be higher, the average berng a
" Master's degree in engrneenng 1A srgmfrcant drfference noted among Alberta s fi oundmg
| _entrepreneurrs Jrelates to the loratron of academrc expenence Hrgh technology firms along

Route 128 and Srhcon Valley. were founded by entrepreneurs wrth strong local academrc :

A

agsociations. In Alberta a slrghtly hrgher proporuon of the entrepreneurs (56 5%) were f ound

have to recerved therr aeademtc trammg, and perhaps. much df their experience, outside o

¢

) Alberta Although more detatled personal data was not obtatned tlns mformatton rmphes that a.
large number of entrepreneurs moved to Alberta durmg buoyant economic ttmes ln addmon |t s

further suggests that the contnbutron of Alberta s "home-grown" entrepreneurs to hrgh

¢

technology development is less pronounced at present than what is perceived by the provmcral

’ govemment ”'Hypothesrs 2.14is awepted
P / - | o : S .
Sources of Start-up Ca;/rtal - o
(hkey (1983a) noted: that f 1ndmg start- up capttal is an acute problem for new .

businesses lmarnly because entrepreneurs lack an established track record wrth l‘ inancial
/.
mstrtutrons on which to base a loan applrcauon These problems have been encountered by

Canadran entrepreneurs who in many cases have felt vrctimrzed by what is of ten percerved to

a very conservatrve bankmg system.!* Coupled wrth a general lack of private venture capital

\\

funds co ;@red to the Umted States, Canadtan entrepreneurs seekrng to explort an mnovatrve
: b

idea have expenenced\ f Tustration ,1n their attempts to taise start-up caprtal from external )

N
~.

Sources. T
© Research Hypothesis 2.15:-

. d; - )
That most high technology entrepreneurs rely on therr personal savings as a source of
_start-up caprtal rather than extemal frnancral sources .

. J . *,
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solely on the personal savings of the entrepreneur(s) as their prrmary source of start aap K
- capital. An addmonal 22.7% ide t.ll’red a combmatron of personal savings and bank loans. while
o 9.1% supplemented their personal savrngs with pritrate invéstment capital Bank loans were the
| A _prrmary soureew funds for 10. 6% of the respondents followed by 7 6% which secured pnvate » ‘

mvestment No firms were the recipients of prrvate venture eapital fundmg\as a start L}b -

Vs

SOurce .
\

‘ A companson of the sources of start-up: capltal by region is shown in Table 7 57 The o
¢ - results indicate that personal savmgs are the ‘main source of start- up eaprtal in each of the four o i
N surveyed regions. Although aWWtde range}of- external sources wereonly generally repres?nted. '4 :
priv'ate venture capital f unding provided a significant course of’ start-up capital (30%) for Sdn
F ranctsco Bay Area fu'ms Thrs source was only margmally present m the two Brmsh regions
and was non existent m Alberta, Desprte the reeent estabhshment of Veneap Equrttes Ltd a
pubhc venture fund and the mtroductmn of the small Busmess Equity’ Corpo:atrons Program
which pools pnvate sources ol‘ venture caprtal funds f rom these sources are not expected to. .,
: provrde significant start up eaprtal l:or Alberta s entrepreneurs Instead it appears that the |
‘funds will be used as a source of mvestment capital for estabhshed f irms seelnng a cash

| ‘infusion for continued operattons. ,expensron, or debt reduction. Hypothesrs 2.15i is accepted.

| Examination of the eommerdﬂ“ﬁerf‘mhbe of high technology firms in Alberta wasv -

J | cconducted to evaluate the strength ang vrabihty of t_hese firms in thrs provmce. Valuable
information conoerning tire characteristics-of Alberta's high technology base was obtained,
which has 1mportant rmpheations for regional economic development in addmon to the future .
' role these f’irms may play in att;gptmg to drversrfy the provmcral eoonomy "_~ ~
Although the data suggest that high technology fi irms are mostly young compames m | .

the early stages of growth .a high technology base is clearly evolvmg Fmancrally. revenue and
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profit trends indicqte that firms are surviving and growing Perhaps just as important

executives and managers are generally optimistic about the future financial growth of their
firms. Tlte fact that most firms fund their R&D programs intemally may be another indication '

" of financial solvency. Although employment data found that only one-of every three jobs

o agncultural and,resource, séctors combined. La

created during the last five years were professional positions and despite doubie counting, the
total number 'of jobs gmerated by high technol_ogy fi trnts may ingeed exoeed that of the
(-/ Itis apparent that high technology firms associated R&b thh gtowth in general While
most firms oouduct full-time R&D programs, an of fenstve strategy emphasxztng new

product/prooess development was clearly in the fi orei ront. Virtually all firrm conducted their

‘ R&D intemally. with the highest level of external R&D supp#tt «linkages maintained with’

A\

\\ technology. f irms received their-academic trainifig from outside the province, perhaps m’ng to

pnvate consulting f trms rather than government sponsored research facilities. A strong reliance

on local markets and a low export propensity was found among the majortty of firms. Foreign

: subsidimesexhrbrte&thelowest exportpropensrty whiehsuggeststhat this‘groupiaeksaworkk

product mathe There were, however, examples of independents and Canadtan substdtanes
that exhibit

high’export propenstty These fi trms were generally more than ten years old and

were prtmanly in the Eiectromcs and COmmumcattons sector. Overall the importance of .

generating exports asa means for supportmg growth was recogmzed with most fi i.rms seekmg
N’ .
to geograplucally diversify their market share. However, a more mtensive competmve

g

envrronment«was perceived, with firms based in the United States compnstng the main

competition W‘ith respect to entrepreneurship, most of the founders of dependent high

Alberta during buoyant ‘economic times. Risk mpital was generally scarce and entrepreneurs.

" relied mainly on personal savmgsas their primary source of start-up capital. Finally, a

comparison of some of the perf ormance indicators analysed here with young high technology

- fifms in oth/e?r regions has shown that developmeitt in Alberta bears a close resexiiblanoe to that
. / M -

| oocum?g’ in Scotland, which also is a peripheral region seeking to establish a high technology

——



| ‘locadon However, several imponant influences stood out. They were: research parks.

base.

P
!

D. Location Factors , S o
Di&ne looetionalbch were identif ied in theq literature review which aff ected firm

. were, enablished to test the locational behaviour of firms. Hnsh technology f| ;rms were asked to
" rank a series of 21 factors whxch may haveknfluenced their looauon in Alberta on a scale f. roﬂ

'Very. lmpomnt to 'Neuml‘ to ‘Not Important'. In addition, firms were asked to rank a hst

’

©of service linkages important for oontmumg operations at their present lo&non and to rate

- Alberta's citjgs and towns as prospective locations ®

Research Parks ) |

The introduction of the research park as a regional economic pdlgpy tool for aiding and
attracting high technology firnis has been successful in some regions but unsuccessful in many
. others. More 1mportantly examplesoof emerging high technology regionsj.hot show i?(xegjdence
of geograptnc clustering suggests that the research park is not an impogtant location factor to
high technology firms in Alberta. Analysls of the 1mportanoe of research parks is crxtwal
because the cines of Calgary and Edmonton, in conjuncuon with the Alberta pl‘OVlnClal

govemr-n?ent are attempting to establish high technology research parks in their respective cities. ‘

Research Hypothesis 3.1:

_ That high technology firms prefer non-research park locations. “ .
Based on 94 mponses resegrch park loeanons were ummportant to a firm (34% of
‘ responses) Neutral replies however totalled 37. 2% and 12% thought they were shghtly

important. (hly 1% ndet_mf ied research parks to be unportant or very important locations. A



" Research Hypotrxcsia 3.2:

review of the potential advantages of loca a research park received mixed responses
(Table 7.58). While the rnajorltv of respondents indicated that such a location would raise s

firm's profile, improve communications, stlm'ulate ldeas and improve ancillarf services, they

did not perceive as advantages a nrdre attractive working atmosphere, great

-

S 'lq

university research and an impm\fed nles or profit outlook. Financral
the major\barrler to relocating lhto one of the established parks (Table 1. 59). If fact, one

respondent quoted lease costa in theEdmonton park's "Research Centre 1" facility at more -

than double his flrm s current leasq mpense Although several other factors were indlcated by

- the respondents 'No clear advantages ( 13. 3%) and ’Precent location suitable’ (10 9%) were

frequent responses 'I'hosc firms requlrmg a location near the centre of actlon (8.4%) were

) prinianly Calgary-based resource ‘high technology'f irms whose operations required close

proximity to the head offi roea of oil and gas companies. Hypothesis 3.1 cari be accepted

Labour Skills And Availability vs. Universlty Proximity e
The Alberta Government White Paper (1984) places emphasrs on universities as a

prime location determmant n Although many recent high technology surveys including t\e

* Joint Economic Congress study (1982), Glasmerer et al. (1983) and the United States Office of

Technology Assessment survey (1984) acknowledge universities as an important location factor,

the evidence suggests that labour skills and availability are more important to lngh technology

\

firms (refer'\to Table 3.3 in Chapter 3).

'l'hat labour skills and availability are more important locauon mfluences than proxrmity
to a university or government research f; acrltty

. Table-7-60 ranks a series of 21 location fattors by percentage of responses very

o important and portant Labour skills and their snpply were regarded as very important or

.Y

unportant by 47% of the firms and by an addruonal 10. 5% as slightly important. Only 20% of

the respondents thought them ummwrtaht Proxrmtty to a umversrty was found to be

e

t (36.1%) was cited as

{ .
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[ e ‘ S
unimportant by 40. 4% of the respondent firms. In contrast, only 21.3% ‘considered it impomnt
or very important, The rehﬂvely low ranking of proximity to a nnivenity was lurprhinc dm

the frequency of use of exterml R&D unlvenlty facllities by high technology firme (Table 7.32

p. 150). Although theee results appear to be eonmdictory» they may suggest tlm extemel R&D

e

. linkages with usiiversities are generally infornul contacts and therefore, less impomnt as a
locational influence on most firms, Nevertheless, labour skills and availability were cleei'ly

““priorized as a more essential factor than proximity to a university. Hypothesis 3.2 is eweptedi

K Yy

N .
® P

Labour Costs

‘

Rescarch Hypothesis 33:

That the cost of labour is an xmportant locational inﬂuence

(’f

Labour costs ranked 19th out of the 21 locdion factors tested in this survey. While only
14% perceived than important, a high 46.2% of the responses were neutral. Thirty per cent
th”ought labour costs were unimpbrtant Because mgst firms are small in n‘!{bers of \eni‘ployees.
and are almost entirely non-union, labour oosts can be built into high value prddus:ts and
services. These findings account for the low level of importance attached to them. Hypothesxs

/ . .
3f.3 is not accepted. o | ' \
. .
Provincial Tax Climate
'Research Hypothesis 3.4: o | . .
_ : : N

' That tax climate is an important locational influence. |
__An advantageous provincial tax climate was considered important or very important by
40% of the respondents.-However, the overall business climate, which would also include

vy

L - . A . . | ) " s S "
B : . v '
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t‘edernl taxes and incentives was the hishut W\oation factor with 71 9% tamdins that

it was important or very.important. Fedetal government tax incentives reeetved hlsh praise
(72% of retponlet) and grants were also found 10 be lmpomnt (57 3%). Rmrding provincial

o

tax incentives for R&D. 65.4% thought they wete uthfectory or very utitfectory This level of

respome was eurpridng beeeune the Albem provincial government does not orrer tax credlu
for R&D. However, it may suggest that the introduction of provinciel R&D tax qredits would

- gcontribute to the improvement of the pvenll business ellmeWt most fimt: in general -
perceive tax credits as a positive buo(neu influence. Wl?wpect to provinohl mnts. 53.8%
rdentified them as satisfactory or very satisfactory. In addition, the provincial oorponte tax
rate remains the lowest tn Camada (ll%) which in some instances can be lowered to S‘b (Smll
Business Deduction) or even 0% if engaged in manufacturing. It shoufd be noted here that two
other factors in this context were also highly regarded. Political stability, whtch relates to
conunyty of provincial government business policy and therefore contributes to the overall
busiﬂess climate, was oonstdered by 45.8% of the respondent firms to be very irnportant or

" important. Indeed, political stabllity is an advantage Alberta has enjoyed when compared with

)

-

the other western provinces. In fact, it ranked shead of Provincial Tv Climate as did Access t0

Markets, (60.4% very important or important), The strong reliance on loca! markets (refer o
Market Share, p. 164) indicates that the potential of local markets was an important locafional
factor which.stimplated firm development in Alberta. Thus, it is ot surprising to FAfMhat
most high technology firms (59.1%) obtain greater than 50% of their purchase inputs from
inside Alberta. Similarly, most firms (59.2%) sell greater than 50% of their production output

Py

_ inside Alberta. A strong preference for carrying out ‘busin ' v(ith local suppliers was indicated
with 92.1% of the respondent firms expressing an yintereeiit/n purchasing more of their inputs
locally, if available. The strong business ties in Alterta may also be responsible for the

relatwely low unportanoe plawd on proximity to international airports (27.4%). However with

the ﬁh}onty of firms seeking to establish or ‘diversify theu export base, proxunity to an

- 'international airport may become a more important locattonal influence over trme

r
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ln summary the unportahoe placed on the overall busmess clrmate is m part reflected

. by the hrgh regard for polrtrcal stabthty, access to local markets and tax clunate Although these

o actors all ranked ahead of Provrncral Tax Clrmate 1t,zWas consldered 10 be an, unPortant |

| :Research' rfypothésis,s..s:

_mfluem:e Hypothesrs3 4rsacoepted | )

'Home of the Founding Entreprencur I .

4

. ‘b \

That home of the f oundtng entrepreneur often explarrrs locatron .

"Foundmg Entrepreneur Lwed There" was found to be the second most important

. locatron mﬂuenoe with 67.4% of the respond‘ents 1dent1fy1ng it as very unportant or rm_p,ortant g

Whrle tlus l‘ actor may seem an obvrous pornt it focusses attention on- the personal preferences '

‘ 'ol' executxves m choosmg a locatron and stresses strong local assocrauon w1th the present

. commumty The 1mportance of entrepreneunal pref erence on locatron was strongly evrdent .

o dunng an mtervrew with the Vice- Presrdent of a hlgh technology frrm which- 1mported 50% of

' 1ts purchase mputs f rom outsrde Alberta whrle exportmg 100% of its output to markets putsrde ‘ )

‘.theprovmce., DR 'i 0 “ .l

, .
"There is really no Justlf 1catron for our frrm to be located her& It just happened
to be that the four fi oundrng partners were all from Edmonton and we like it here

Hypothesrs 3.5 eanbeaeoepted. e —‘ R - .

. Metropolitan Locations

v

L Resear_ch Hypothesis 36

o

'I'hat metropolrtan locatxon will be preferred rather than regronal cmes or small towns
; because of the avarlabrhty of servrees v , .

-3

LA
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. The crtres of Calgary and Edrnonton are the two largest urban centres in Alberta In
fact, their combined populatton comprrses slightly more than 50% of the provmcral total of

2, 348 000 people?®. 'l'hus. it is not/sur smg to find that 91.9% of the high technology

respondents were located in Calgdry and Edmonton wrth towns in their commutersheds
accounting for most of the re: ' 'ng 8 1%. The concentratron of firms in metropohtan cities
and their' rmrnedtate region raises the question of whether these fmns could operate
satrsfactorrly elsewhere in Alberta Thrs questron 1s 1mportant from a regtonal economrc
development perspecttve because 1t will help address the issue of "footlooseness among hlgh '

technology firms as well as the relauve attractrveness of other cities and towns in Alberta High -

technology respondents were asked which other urban communmes in the provmce (populatron

‘.
.

greater than 5 000) mrght be satisf actory as a locatron for therr f irm (refer to Table 7. 61)

Although the results are subjectrve and not based on detailed ecbnomrc assessments, the + -
‘ personal preferences of execuuves in choosmg a location remams an tmportant consideration.. |
One half of the fi irms responded that they could operate in other locations i tn Alberta,
_but 41.8% could not doso and 8.2% drd not know Whrle these results. mtght appear -
encouragmg Calgary or Edmonton svere clearly the prefe erred locanons St. Albert, a crty in /
Edmonton $ cornmutershed ranked thrrd followed by the Crty of Leduc, Whlch is located ; Ve
| adJacent to Edmontori Internauonal Arrport The Crty of Red Deer was the only. regronal //‘
locatron outsrde a commutershed whxch received any pref erence but it was consrderably lowe/r
than Calgary and Edmonton. - L L //
Metropohtan crtres and thetr immediate region were the most attracnve locatrons for v
hrgh technology frrrns in Alberta not least because of the supportrng servrces which are avallable 4
_in such large crtres tn parucular f manctal engrneenng computer and data processmg.
transportatron and government R&D facilities (Table 7.63). The metropolrtan location of these
servrces isa reasonable assumptron even though a locatronal breakdown by crty and town was -
‘ not conducted for purchases and sales. Moreover, lt is recogmzed that the level of support

services is largely dependent on the market for these services, whrch rndtrectly relates to crty

)
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size. Smaller communitres are unlikely to be able to compete with la.rger\prban areas wluch

suggests that these servrces are more lrkely to be f ound in the larger metrbpohtan areas. A

‘comparison of the service hnkages rmportant to l‘ irms m smaller commumtres would not be &

. worthwhtle exercise beeause virtually all the respondent firms were loeated in or close proxrmrty

1o Calgary ahd Edmonton lt should be noted however that Bednarz (1984) in hrs study. of

E hrgh technology fi rrms in Tems. found, that f irms were generally more concerned with matenal

( backward) hnkages to supphers and market (forward) linkages to buyers than they were wrth

L " the avarlabrhty of support servrees Support servroes were generally ummportant perhaps

- because most high technology f irms in srnalfer commumtres were small in size and did not

Benerate any aPPrecrable demand for locaﬂyised:pport servrces Nevertheless the problem

of secunng f mancral servtees whrch are more readily available in larger metropohtan areas wasm

NS

. rdenttf ied asa srgmf icant problem Sumlarly, most hrgh tec\ology frrms were found mTexas
. larger metropohtan eentres whrch included Houston Dallas FW San Antonio and El

‘.Paso.Hypothesrs3.6eanbeaecepted. o . o \

N

Summary

Analysts of locatron f actors has demonstrated that the research park is not important to

- Alberta ] hrgh technology frrms However most fi 1rms rndrcated that such a locatron would

raise d firm's prof ile, rmprove comrnumcauons strmulate rdeas and nnprove ancrllarv servrces

Fmancml cost was cited as the major barner to reloeatmg into the Calgary or Edmonton parks O

Locatron factors important to hrgh technology firms were ranked in the f ollowing

order Overall busrness Climate, Foundrng Entrepreneur Lived There, Acoess to Markets

Labour Sltrlls/Avarlablhty. Pohtre_al Sta ity and Provincial Tar Climate. Proximity to

- University labour costs and

important to high technolog

'rms in other regions, were not important to Alberta ] hrgh

" technology firms. Although 509

ximity to International Airport, three factors found to be

P

of the firms mdreated they could suoeessfully operate in other

y and Edmonton were clearly the preferréd locations: The C ty



E. Government Support Programs

“Research Hypothesis'4.1:

194

of Red Deer was the only regional location outside the 'C‘algary_and'Edmonton metropolitan

area$ which received any prelerende. Support setvices identified as important to business
operations included financial, engineering, computer and data processing, transportation and

government R&D facilities. Thes¢ services are more readily available in the Calgary and

) ,Edmonton metropolitan areas, where most firms were founded and presently located.'
B ;

4

The lrterature review has shoV(n that all levels of government in Canada and the Umted

States have been pursumg hrgh technology as an economic development alternative. Although

these ef f orts have led to the introduction of numerous policy initiatives and programs,

: encouragement of’ R&D throtxgh govemment moentrves has prevarled as perhaps the most
- common form of-government support. In Alberta 1t has only been very recent that high
tech’nology development has been formally addressed by the provincial government. Although ‘

- the White »Pa‘per (l984) and Discussion Paper (1984) are exploring new policy alternatives. the

importance of existin'g prlogra_msvwar_rants attention. Examination of government support
programs is particularly important at this time given the provincial govemment's planned
efforts to eneourage'high technology develo?pment,

Research and Déveloprhent Incentives

The federal government administers both tax credit and financial 'grant programs for

. the eneoura”gement,: of industrial R&D tax credit program. but it'does provide grants for Rdip. :

//"

-~ . .

That indépedent high technology firms pref er f manctal grants to fund R&D programs
as opposed 10 tax credits. : _ . ‘ '
4.2:

That subsidiary firms prefer tax incentives for R&D funding as opposed to f: inancial

oy
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’I‘able 7 63 provides a rating of government R&D incentiv by the respondents

'-Although its' mformation was briefly highhghted earlier in this chaptﬁr the majority of firms

generally agreed that government incentives were very rmportant/tm;fortant to their R&D

eff orts although federal tnoenttves received htgher praise. Overall tax credits were consndered

'more rmportant than fmandnl grants. Y

e

The rating of govemment R&D moentrves for firm ownershxp (Table 7 .64) mdrcates
that most independent firms thought R&D tax credits were more tmportant than fi tnancral
grants_In contrast, Canadian subsidiaries gave equal weight to the irnpOrtance of tax credits

and gra}e. although federal incentives received stronger attention. Foreign subsidiaries

assigned the lowest level of importance to R&D incentives, but tax credits were generally 'rated

higher than grants B
The high level of importance attributed to R&D tax credrts by mdependent firms

snggests they are generatmg suffictent cash flow to use. the credrts to reduoe taxable income. A )

' pref erence for tax credrts to encourage R&D rather than financial grants was further reflected

\b
N~

by the corhments reoerved conoermng R&D moenttves3 » | . ’

"The current govemment environment consists literally of hundreds of grant

‘ ‘L{{‘f‘ - programs. The curent process is very time consuming for small management téam.

We believe a simplified system of tax credits or tax incentives would be more
efﬁcrent for both industry and government o

"We believe the government should provrde lucrative tax breaks for R&D but- gmnts
should abolished Reasons are tax breaks only benefit profrtable well-run companies

This survey was conducted at the time the f ederai government announced theoancellation of

<

. the Science and Research Tax Credit Program (SRTC). It evoked the following response' from

"oné firm:

"The federal budget last week effectively stonewalled $2 million dollars of
“investment in my company's R&D programs --- Resuit, 6 permanent jobs will not
be created. The S. R T.C. was an invaluable investment tool. One project could be

_ Alberta's future”. ) .
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Only one firm recognized that Alberta does not administer a provincial R&D tax credit

program. 'l'he respondent circled the question and provided the following comment:

"What grants and tncentives" The provmce should be encouragmg R&D"

Based on these results hypothesis 4.1 is not aocepted but hypothesns 4.21s accepted

Financial Assistance to Relocate in Alberta

The province of Alberta expenenced rapid growth in revenues as a result of the recent‘
oil and gas "boom" period. As a long-term strategy to provide investment capital and income
or the Alberta economy. the provincial government created the Heritage Savirtgs Trust Fund in
1976. With total cxpital estunated at $14 billion, it is a unique provmcral eapital resource in
Canada which has allowed the government to focus attention on econonlic'development

B lalternattw:s which mcludes hrgh technology.

. ‘R’ w' .
Research Hypothesrs 43
That provrncral govemment financial assrstance has served to attract htgh technology _f
firms to locate in Alberta ﬂ 7

Fu’ms whtch relocated to Alberta from centres outside the province accounted for 6 of 93

-

respondents (6.4%). Four firms transferred their operations from Eastern Canada (east of
Mamtdba) while one each relocated from Westem Canada (excludms Alberta) and-a, foretgn
country (excludtng US.A. ) Only one firm was found to recewe fmancxal assrstance f rom the~
provincial government as an incentive to relocate here. It is not known if any htgh technology
firms left Alberta to relocate elsewhere, although one independent firm noted "the _posstblltty
of leaving Alberta is also being discussed". Hypothesls 4.3 is not accepted in the;conte:tt of this
study. Given time, firms may be attracted from el'sev\'rnere, a subject which could tbetested ina

' later study.



\

Provincial Government Support Programs -

The provincial government White Paper (1984) highlights several economic
development programs initiated since '1972. However, it remsins untlear as to the number of |
high technology f; irms that malrﬂ&i of support programs snd how important they are in

providing assistance. Moreover because the White Paper rdentif ies a series of polxcy ‘

science strategy have unportant vrmplrcat.rons.
Research Hypothesis 4.4: "“. . | N
That provmcxal government support programs are more important to subsrdlary firms |
° than mdependents
. , Provincial govemment support programs were not 1mportant for 40% of the
respondents and only shghtly unportant for an addmonal 14.7%. A cross tabulatmn ol' firm
ownership by provmcral government support programs found of statistically signifi 1cant
differences among responses and existing programs were not consrdered 1mportant by any of
the firm groups Only 30% of the Canadran subsrdranes thought provmcml governmcnt support
programs were very 1mportant/rmportant f ollowed by 17.4% of the independents and 7.1% of .
the forei subsrdranes. It should be noted however, that 46.8% of the firms made use of
existing support programs Market support(31 4%), the programs and services provided by the e
| Alberta Research Council (25. 7%) and rnanpower programs (14 3%) were the support areas
"most frequently cited by the respondents ‘ - !
The low level of rmportanoe attnbuted to provincial governmcnt support programs by
most firms may suggest that exrstmg programs are not. meeung the nwds of lugh technology '" o
Vcompames Although frrms were asked- to identify other measures which could be initiated by
‘ govem‘m_ent. the question was not well answered with only 35 firms t’espoudmg. Numerous
_ areas were mentioned, but a general comm‘ir.nient by the provincial government toward high

technology (wluch would include programs targeted specifreally to high technology) received ‘
the strongest attention (37.1%), followed by greater R&D support (31. 4%) free trade (11 4L
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and a more positive oil environrnem (8.6%). ‘Comments received f rom various companies were.

generauy critical of existing programs

—

* "Government suppert programs, in the ena seem to put a company through the same
_wringer as the banks ‘or private investors. Grven a choice I would prefer to deal with the

¥

. ("Unfortumtely the attitude of the Albena Govemment is not towards mvestmem in risk
ventures. ¢.g. Vencap” . ; '

‘.

"Some govemment programs are too restncuve for new leading edge compames to neatly

fit into ...... :

The reacuon by Alberta s high technology firms toward the provmcial government ‘
: White.Paper and its proposals for high technology support “was mixed (Table 7.65). 1t is
interesting to note that the executive and management personnel in most firms (52. 8%) had not .
reviewed the White Paper. Although a signi}ﬂcantly.larger proportion of firms (40.0%) thought
. the proposed strategy would contribute to high technology growth in the province, 43.6% did

not know. Finally, 48.9% of the respondents felt that support in the policy areas identified by ~

. -the White Paper would assist their firms, fbut 46 7% did not. Despite the-generally negative
amtude toward the. 1mportanoe of provmcral government support programs and the mixed
response recerved concerning the reoently published White Paper 38.2% of the respondents
cited the provincial government as the most appropriate level of government for program
support T(Table 7.66). An additional 23.6% mouéht the combined efforts of the federal and A
provincial governments were necessary, whiie 20.2% felt that progrsni support should come
mainly from the federal government. Only one firm (1.1%) identified municipal govemment as
the most suitable and 3.4% mdmted that all levels of government were 1mportant in the -
provision of support, programs Iti is rnteresung to note that a conservauve busmws group

‘(13 5% of responses) thought that government should not be-providing an‘ form of support. -
* In summary, these results suggest that m@ghﬁdmpbq firms do not pe?oerve

o exrsung provmcml government support programs as important o their operatnons although a

 signifi roant proportion of the respondents mﬂke use of them and beheve fusther that the

>
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province is the niost appropriate level of government to provide them. If the results of the
Canadian and-foreign subsidiary groups are examined eeperately, hypothesis 4.4 can be
- accepted. lf combined, provlnchl government support programs would be more important to \
independent firms and hypothesis 4.4 could not be accepted. ‘

-

Local Goversmest High Technology Program

Research Hypothecisfl.,ﬁ:
, Thatto date local government high technology programs have not played an important .
" role in attracting high technology firms -

Among location factors, local government incentives ranked seventh with 30.6% of the
responses being vegy lm;")ortant or important. However, 46.3% perceived them to be slightly
important or not lmpt;mnt Many communities in Alberta have established economic
development agenciee l‘or the purpose of promoting their localities to prospeouve fi trm} secking
to relocate’or expand operatnons In most cases, mdustnes are sought to strengthen the
fi manctal base of the oommumty. but with the higher levels of unem}aloyment experienced in
recent years, job creation bas commanded greater attenuon Markettng brochures and
commumty prol‘ilqs which in most oases emphasize cultural amenities, local facilities and

' recreational opportumtxes are of ten prepared and circulated to prospective clients.
Unfortunately these factors do not resemble what high technology firms say are important
(Table 7.60). As Bednarz (1984) points out, local groups in genéral,
e ]

"scem to have a stereo typical picture of high-tech industry-as onhe which 'is relatively

small scale, produces high-valued compact products, employs professionally and

technically skilled people and is clean and light ..... While it is true that some

technology firms do fit this model, many others do not. "

Tlns oonoeptxon of high technology firms suggests that if communities in Alberta hope

to attract thiém, greater emphasis on adopttng local strat:egm that address what they have t

TN

offer to prospectlve ﬁrms is pquired. However the low rating given to non- metropohtan
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" locations by Alberta's high technology firms eo:ryha that local strategles directed at attracting
firms to arnnller cities and towns will not be an eagy task. Any propoeed strategles would
require 'y patlent long-range approach that conacntrates on industrlal requiremenu Even then
there is no gunrantee of success. The provincial government White Paper which propoeee 3
framework for the encouragement of high technology develomnent. emphasiw a sclencc and

*

technology lnfrastrueture but offers little direction for local governments. The res\tlt has been. -
tntensive competition between the cities of Calgary and Edmonton for provlnclally sponsored ‘
research facilities, rather than targetrng support based on each city s high technology strengths.
It is worth noting here that although Steed and DeGenova (1983) found that Ottawa's hrgh
technology firms could suceessf ully operate out of several cities across Canada, Calgary. and
more notably Edmonton. were not rated highly. While their sample does not represent a
’ cross-section of high tecltnology firms across Canada, the findings suggest that provincial ‘
- sum;ort and oooperation with local governments in implementing high. technology development
'orograma'\:lzill be important.cljypotﬂheais 45 is accepted. |
. Summary
‘ A.nalS'srs of gove‘rnment support program has shown Federal Tax tnoenttves more
spectfrcally R&D tax credtts are tmponant to’ the R&D efforts of high technology ftrms
, | overall tax credxts were preferred to frnanctal grants.

. Although it is clear that provrnctal government support programs are not important to
most high’ technology firms, 3ust under one-half of the respondents still made use of them.
Market support; the programs and services provided by the Alberta Research Council and
;'nanpower programs, were the support areas most f requerrtly cited. Provincial governmcnt
financial assrstanoe has not sucteeded in attracting hrgh technology ﬁrms to locate in Alberta

> and only one frrm was found to receive funds as an incentive to relocate here. Reaction to the
o #_proposals by the govemment s White program was mixed. Most firms had not reviwed the
document and did not know whether it would contribute to high technology growth in the

T

Pl



RN

prownoe of those firms whlch‘dnd revxew the thle Paper approxxmately one- half f elt that

Ay,m it which would assxst thelr f irm. Finally,. on ﬂfe local level, most
- ,commum‘t:es in Albena have net prepared or 1mplemen d comprehenswe mgh technology
o ) 5evelopmem programs conf lrmmg Hat l'\ml deVelopmem mmatlves have not played an

_1mportant role in- amacnng or supportmg hlgh technology firms.

)
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Endnotes: Chapter VII: High Technology Queétionnalre Survey: Results an@ Analysis |

1. Sl C codes.are used by both Canadian and U S, Agencies, It should be noted, however.
that coding groups vary in each country.

2. .lihoninser.g;:_f_cnit_..pp-4-5- ‘ ) /
3. Livaké Maule (1_986),_@, p. T8.
4. ‘Steed, 0p. cit., pp: 64-65.. '

| 5. Oukey (1983a), op.cit., pp. 4;5.
TR

7. Brown ('198»3b).vgg.'_ci;; p. 20.

8. Steed,gé;c_iﬁ,bp.GG.

wy Oa;gy (1983a) 6p. cit., p. 19.
. ‘ e . -

10. ll&,_p 27.

.. 11 . B‘rov;'ne (1}98;b).vop. cit., {p. 25.

12. .Weis;,'gg;cii, P.54. o o |
Nl\l.hisi_upp.%éi _' - o ), . .

14.‘ 'wad&DeGepova.Mt_.-,pp.'273-274.v‘ _—

15, Livak& Maule (1980), op. cit., pp. 75 8.

16. Roberts & Wainer, 0p. cit., pp. 79-83.
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18,
19.
20,
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| See Alberta Government "Whnte Paper op. cit,, p 55. Under the he#dmg

STRENGTHS, item No. 5. ¢

|

See Litvak & Maule (1980). ne
, LA

° ' . . N . . . . L . ‘ Y .
Alberta Government "White Papér”, op. cit., p. 45. ,

'

E’j‘\ _
Albena  of Statistics (1985), op. cit.. p, 17.

" Bednarz, op. cit., p. 13. .
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VIIL. Conclusions and Policy Implications - - R

- A. Conclusions | . . : : " g
In this thesis, an attempt has been made to gain tnsrght mto Alberta s htgh technology

base. These findings have intportant rmplications in terms of the contributron which htgh

technology fi trms may make to the overell. drversrf ication of the provmcral economy. The data .,

». Lo
collected and analysed from the high technologyrquestionnaire survey has provided valuable  +{ \

information about the structure, corrimercial‘performance locational requirements and =

mer 4

| government support programs rmportant to-existing firms, but more tmportantly. it has
demonstrated that a hrgh technology base is evolvmg Table 7.67 provides a summary statement |
of the results ansmg from the testtng of hypotheses. A general drscussxon of the results olloWs

Alberta's high technology sector is generally immature, Most firms are small

independently-owned Alberta companies whrch are prrvately held. Ldrger firms with more than '

100 ernployees are considerably fevyer and are comprised mainly of Canadian or f oreigrt-owhed
subsidi_aries. Although mostf irms were established ';;more than six years ago, just oveﬁ)ne-third

© were l‘ounded ‘during the last five years and a majOrity during the last ten years.“l'his finding
clearly demonstrates that thereoent econdmic recession has not hampered high technology firm .
development 1n the province.‘ However, it also reflects in the sample and the total population of ’
firms. Most Vsubsidiary firms were more than ten years old._ while ,the_"large'st proportion of ;
younger technology firms were independents. v

Alberta S hrgh technology firms are manufactunng products predominantly in the

electonics and commumcatrons and computer areas but a large proportron of them sell |
specialized services. Firms in the petroleum, agricultural and. biomedical ,sectors were also
represented ,. but to a much lesser degree. Nevertheless, a heterogeneous sample wes found.
While annlysis of ’ product or seryice produced suggests that a diversification process is

occurnng it is cautioned that dependence on doing business with the petroleum industry was
not fully ascertamed On the one hand the strong reltanoe on local markets may suggest '

' dependence on the petroleum mdustry for business, but on the other it may mdmte an

210



. R | 211
immature sector of firms that must succeed in local markets before venturing into domestic and ‘; \
international markets located far from the home-base. The fact that those firms prominent in
international markets were generally more than ten ye@m old ‘supports the latter 'of the two
arguments.. Moreover, geographic diversification was f ottnd to be itnportaht with just under
one-half of the firms establishing subsidiaries in_ three main areas; Alberta, the United States
and Eastern Canada (cast of Manitoh;a) in that order. ‘

" . Analysis of financial trends found that high teehnology firms are surviving and

v growing. In qddition, corporate executives and management were jenerally optimistic about the -

future potential for their firms' growth. It is epparent that high technology firms aseoeiated |

*

“ R&D with growth in general Most firms were found to conduct full- txme internal R&D

g \‘ \pro\gt‘?ms which emphaswed new product/procws development A regional companson of
| f irms found that this trend was not only evident in Alberta, but also in the orgamzatnonal
structure of fi irms in Scotland South East England and the San Francnsco Bay Area 'This level
of internal R&D commitment was conf irmed by the casual nature of external R&D contacts
'which provided mainly & supportive role. The relianoe primarily on private consultants for
external R&D support is perhayz due to a generally conservative business community.
However it.should be noted that it has only been very recently that the provincial government
has qmbﬁe&abonq program of. establishing a scientific inf rastructure that includes |
public-spodSored ‘R&D facilities. The Alberta Microelectronics Test Centre, for example.: only -
opened its doors for business this past year and it has not yet been decided where the proposed
‘ pro_vincidl inniovation centre will be located 'R&D programs were funded primarily from
~ internally generated cash flow tndieat:ing thatmost high technology f irms moved forward
incrementally usihg their retained earnings for ongoing R&b needs. Significantly how‘ever.\ ’
41.1% of the'respondents received some form of financial assistance for R&D from government
'souroes Greater reliance and itnportanee was attached to federally sponsored prograxps' despite :

the province of Alberta s claim that it spends more money on R&D than any other province in

the country. Recent stattsucs show that the provincial govemment R&D funding is directed
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’

‘mainly at non-renewable energy and fuels research (51.6%) compared to 16.3% for health and

social development, 10.9% for industrial and economic development, 9.7% f or agriculture and
6.1% for the advancement of science.! Federal R&D funding for non-energy related sectors in

Alberta is considerably higher.? Thus expenditures on energy research account f{ or the high

level of total provlncxal govemment f undmg which conversely explains the higher praise for

federal R&D funding noted by high technology firms.

A young high technology base is f urther reflected in the size of the labour force among
respondent l‘xrms Four large firms, two Canadian substdlanes one l‘ oreign subsidiary and a
Crown corporatron accounted for 74.2% of employment. Although a strong imbalance between

large and small firm employment size was noted 3 out of 4 high technology firms created jobs

between 1980 1984, This f tndmg is encouraging to a provmee seekmg to diversify away from

tradmonal re&)urce areas. Of greater concern however is the type of JObS being created Two

of every three posmons Created were non professional, low-paying jobs and not the type of
high-paying prof essional and technical positions often associated with high technology
employment. Weiss (1985) (m Hall & Markusen) refers to this charactensnc as the "vanishing

middle” nothing that if a more equitable employment structure is not attained, economic chaos

% a

and not salvatton will result.?
Marketing was a key area 1dentxf ied by high technology firms. Most firms are
attempting to dtverstfy their market share by penetrating mternattonal markets and a large .

propomon of them have sought assistance f rom the provincial and federal govemment to help

overcome the drsadvantages ofa penpheral location. Success in dtversnf ymg market share

beyond the small local market is essential for high technology fi irm growth inAlberta. Clearly,

independent firms and domestic subsidiaries were more successf ul in achieving international .

. export sales as compared to forergn substdlanes whrch lacked a world product mandate. Most

firms perceived a more intense competitive environment and tdenuf ied American f irms as the :

main source of competition in both local and international markets.

\ .
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" An uneiysis of kluru’s high technplosy entrepreneurs hau shown that rnost are
| technologically oriented and have at least a Bachelor 's degree f Tom a recognized university
However, slightly more than one- halr obtained their education from academic inst.itutions
located outside Alberta. While it is not clear wh:ther these entrepreneurs were: originally from -
Alberta and sought education outside the province or were from lolcations’ elsewhere, moving to
Albem during buoyant eoonomic times, most fimwefe founded during the last ten years
which were characterized by strong in- migrat:on as a result of the Petroleum "boom”. This
’ finding supports the latter argument. Entreprencurs rM on their personal savings as
the main source of start-up capital. External sources of capital were comprised mamly of
institutional bank funding and private investment caplml O'r a regmnal basis it is worth noting
that banks in Alberta and Sootland two peripheral regions, app’eared to be more involved in
_providing funds for small high technology fi n'ms than their counterparts in South East England |
and the San Francisco Bay Area. However, ventur'e'tapnal ;las absent in Alberta with no f irms
reporting it as a soureﬁ of ‘start-up capitul. The provincial government has aitempted to address
this problem with thev estabiishment of Vencap Equities Ltd., a public sponsored venture capital
investment fund and the Small Business Equity Corporatiun Prqgram’ which provides incentives
- for pnvately pooled venture capltal companies. ‘
Research parks were unimportant mflucnces on location with the cost barrier being
cited as the major. reason. Another important reason not mentioned in this context is that of
tne location of the founding entrepreneur and the age of the firm. In most wse's §he two
research parks did not exist when f irms were estabﬁshed. For approximately two-tnirds of the
firms, "home of the founding entrepreneur” was an important location factor. It is likely that
if Alberta’s high technology firms become larger, the cost factor may be overcome and |
A relocations to tnenx may occur. At present'ogly one major firm and a few small independents
have located in the Edmonton Research and Develppment Park. Research Centre 1, a tenant
facility, exists in the park and discussion with one prominent firm which relo‘cated there

- revealed their overall satfsfaction with the sitesand services provided by the Research Park



Authorlty The Cnégry Research and Development Park has not progressed to the developmem
stage, but oonstmct.ion of multi-tenant research and development facilities are planned.

i Labour costs are not regarded as significant because firms are small in purpbers of
cﬁployéeé and can be built into high value products and services. However, the availability of
;}labour sl;ills was regarded as vei'y important ‘though x;o hiring dif f&n

EE . )
most firms. For 27.4% of firms which had such difficulties, the lack of skilled personnel was

Ities were experienced by

the main problem. It would seem that the weakness of proxifnity to a university is because of
the size of firms and their needs»relatmg todgvelopmmml work on products and marketmg.
coupled with the traditional umversxty focus on basic research. There is, however, greater

. evidence of university interaction with the business communit\y with leading edge companies like
Chembiomed Lid. and Majestic Lasers Ltd. particii;ating in Jomt\ research efforts with lﬁe

~ University of Alberta. f’roximi_ty towairp.orts. another important locatio\ri‘f gétor derived from
the literature review, was also not found to be important to Alberta.'; Righ technolo}y firms.
This finding relates t0 the strpng reliance on local markets which suggests that airport AN

N o Ne. .
proximity may become more important to firms which achieve success in international markets.- -

\\

Cleaxly, the pohtnm.l stability and exoellent business climate offered by Alberta
mcludmg its low provmcnal taxes, was found to be hxghly 1mportam Without a good ovcrall
busums climate provided by the provincial and f ederal governments, new small technology
firms ivould find it more difficult to survive. With respect to lc;mtio , most firms have been
founded in the two large cities of Edmonton and Calgary where skill labour and specml:zed
services are available. From a regional developmcnt perspective, it is ﬂot encouragmg that most
firms felt they could not operate suooessf ully outside the Edmontor and Calgary rggions. Red

»-2& Deer, a large regional city in the Edmonton-Calgary corridor was the only centre outside a
metropolitan region that received any preference. While it might be possible for somc accessible
regional cities to eventlually add high technology firms to their ecénomic base, smaller, rural/

" communities throughout the province are at a disadvantage. Erigineering. corhputer and data

processing, transpoftation and most important maqcna.l services are vital to continuing



operations and theselervlm are not readily avalable in sataller communities.

' lt is important to note that Alberta's small high technology, base has evolved primarily
as a result of entrepreneurial initiative rather than any explicit government policies. althotlsh
political stability and a f avourable tax climate have contrifuted to a supportive business climate
in gedieral. However, government. programs with the exception of research and developme'nt
initiatives and marketing programs are not imponant to high technology firms In addition,
federal government incentives were regarded as more lmponagt than provincial government
progrims even though the provincial @vemment was identified es' the most appropriate level of

' govgrhoaent for support. The provincial government's opproach to high technology, until the.
recent publication of the White Paper, has been ad hoc with programs grouped into economic
clevelopinent initiatives in general. However, it is worth noﬁng- here that in the more prosperous

" and innovative South East England and San Francisco Bay Areas, it was found also that

» govemment support programs were largely ineffective.* For high technology to grow and
prosper in Alberta most firms felt the provincial government shoinlild provide a s'tronger

 commitment to high technology developmeot. in addition to greater f inan_ciabsupport for R&D.

These measures are addressed in part by the 'proeincial government White Paper, whieh

received a mixed resoonse from the respondent firms. Less thasm ooe-half of the Corporate' |

executives and manageniea‘ft had reviewed the White /ga'per, which implles that private sector
participation 'in the prep@ration of this document was limited. Overall, the cooclusions of ‘the

White ‘Papef may be overly optimistic, particularly with regard t,o the locational advantages to

high technology firms of access to univedsiies, the Alberta Research Council and the research

~ parks. However, this survey has confirmed the existence of indigeonous hngh technology |
development in a numl)er of promising areas other than the oil and gas industry. These veotures
may take a’ long&me to develop to oommercml success, and while it may be premature to imply

» the creation of a "Silicon Wesg if nurtured, there are grounds for opnmlsm about hxgh

technology development in this penphexal region of Canada.



* Policy Lmplications | T

2% . o 2

For the Alberta government, fi osterlng high technology development will contribute to
the dive‘rslf lcatlon of the provincial economy and improve the region's long-terin economic
prospects ln‘any case, it would be short-sighted ,f or the government not to encourage this type
of firm and industry, particularly where there is the at’lded incentive of an unduly high reliance

on the igricultural base fzr future revenues an(l job opportunities after conventional oil antl“ gas
"TeSeIves sre exhausted. Howeyer, to support high technology development in l\lberta wlll
rec;ulre fle‘r’tibility and commitment not only from the provincial govemment; but the pri\iaté’
sector, “the financial community, local govemrnent and prominent academic institutions. The
role of the provmctal government fi ocusbes on two fundamental quesuons
)

1. To what extent should the Alberta government attempt to influence or direct private o
_sector high technology activity in general? ‘

2. To what extent should the provincial government spec_if ically finance R&D?

It has been demonstrated that the overall business climate was the most important
location factor to lugh technology frrms in Alberta. Thus, a business chmate with whnch
entrepreneurs can prosper may provrde an environment conductive to innovation. Thrs strategy
s less mterventromst than using the Heritage Savings Trust Fund to "buy" high technology
’ uevelopment or‘adopung a "picking the wmner&"’strfegy but it is designed to meet the needs
of the provmoe 's high technology base rather than copymg the mnttanves and activities of other
regions. Buymg high technology can be very expensxve aad tt is diff 1cult\o measure the total
costs and benefits to the province. Attempung to pick the winners can result in targeting the
wrong industries for the wrong reasons. It is diff icult to push 'technology into the market place,
and tlreref ore the market should be left to sort out the winners and losers. The Albexta |
Goyernment White Paper supports the idea of creating an en_yironment conducive to
entrepreneurship and a strong private sector. The province's strengths and weaknesses were -

analysed and preliminary policy areas were formulated for discussion. In conjunction with the
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analysts completed in thlS thesis, the f ollowmg pohcy and program areas, which are desrgned :p

lpncourage indigenous hxgh technology growth warrant consrderatton “ . ‘

Educatton | 2 ‘

)
&

ngh technology f irms, par‘ucularly those' provndmg busmess serv1ces depend
upon prof essnonal and techmcal manpower Thereforer. emphasrs on educatxon is
. important for estabhshrng and supportmg a sktlled labour force. Although the Whrte
Paper nOtes that 'educatton should f oster ideas of rtsk takmg, mnovatron and the pursdtt |

of eXcgllence"’ the f ollowmg initiatives could contrrbute to rndustnal innovation ‘and-

*reglonal economic developmnt.

i Reonent appropriate umversrty research toward the need and interests of industry.
. For example, academic and post- graduate research coyld combme business and - -
_» téchnical education through expanded co-operative education progr'ams Professors
: cotrldube encouraged to develop consulting links with the business community. - -

‘&

i, Estahhsh specrflcally co- operatwe programs for computing busmess and publtc
administration stfidents in addition to engineering faculty which emphasrze
umversrty/mdustr) collaborauon and wxll eventually help place graduatmg
students :

Lo U

iii. ‘ Estabhsh flextble part time programs for adult students in professional and
@g - technical occupattons to- upgrade their skrlls

.4

-iv. - “Establish an 1nst1tute for entrepreneurshrp where entrepreneurs can upgrade thetr -
‘ - skills and recerve consultmg experuse parthula.rly in markettng K ‘s

. .'HWhrle 1t is acknowledged that progress is bemg made in each of these pohcy areas, greater
; comrmtment and orgamzatton are vrtal to strengthemng the hnkages between universities,

_ : <
- government and the pnvate sector , T o .

~ - Scientific Infrastructure
'l'he Alberta government is promotmg a scxenuf ic mf rastructure by estabhshmg
research and test f: acrlmes. for example.‘ the Alberta Mrcroelectromcs Test Centre.

" Because tnost*high technology firms are used to working with private sector consultants
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~ a-working definition of R&D for tax purposes.
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for oxmnal R&D support there is a need to provnde an aggresswe adverusmg and
‘N f
awareness program ta demonstrate what these facilities can do for business and to gam

'
b

Ctrust. S < SR

Most high tech‘nology'firms identified marketing as a key'concern. Because

entrepreneurs tend to be! toehnologrcally oriented, they are more concerned with how the ‘

product performs rather than how it can be successf ully marketed ¢ Most high technology

firms requrre ef fectrve marketing assistance that will teach them how to market therr

products in addmon to knowledge of customs regulations and busmess pracuces in
foreign countnes.,Bemuse both the fi ederal and provrncral governments offer marketing
programs, a review should be carried out to achieve a co-oper’ative effort that minimizes

u

duplication.

‘ Research & Development Tax Credrts -/

Most hrgh technology firms ldenuf ied R&D tax credtts as 1mportant to their |

' operatrons A failure of the Scientific Research Tax Credlt program- was that rt enabled

many compames to raise vast sums of cash which had. to be expended before the end of
the calendar year. A,s a rgsult, much money was wasted on projects that did not -

constitute R&D or. meet an identifiable need. To prevent this type of ‘problem from

: reoccurring;‘the province should consider an increm:-:iz. R&D tax.credit system based on

e

Vent_ureCapital, | | . |
4The Gove;nment of Alberta has created Vencap Equities Ltd., a-publicly trusted ﬁ
‘venture Caprtal company,,and the Small Busmess Equrty Corporatrons Program which |
provrdes a tax credit or cash rebate f or private pools of venture caprtal for strmulatmg
venture caprtal mvestrnent Although/ Vencap has begun slowly and cautrously. it must be

" acknowledged that private venture mprtal firms of ten revrew hundreds of potentlal

v



opportunitres but may onlyr mvest in three or four compames a year However, Vencap
.rn many cases has been mvestmg in lower risk ventures and is resemblrng more of a
holding company than a venture capital firm. The portfolro should be balanced to include
“higher risk, but prormsmg hrgh technology ventures ‘

| The S.B.E.C. program is managed by Alberta Tourism and Small,pusmess Wlnle
this program has been successful in placmg approxrmately $35 mtllron in rtsk capital, it i 1s
merely regulated by this Department Applrcatrons are analysed and revrewed to ensure

| conformance with the condmons outlined by‘the Small Busmess Equity Corporatrons

» Act The Department doea‘ not provrde an actrve inf orrnatron bank to link potential
mvestment firms with companres seekmg an equity. in Jectron nor does it provrd‘e

assrstance in prepanng business plans or other skills and servrces which may help -

strengthen small firms and prospective venture caprtahsts The provlsron of support in

,Lh,ele cntrcal areas or assisting firms in locatmg these services is required withdut

EY

mtervemng drrectly in the market or hrndenng the operanon of busmesses

‘ anate Sector Commumty Partrcrpatron : 'k' : |

anate sector partrcrpatron is an, nnportant and necessary mgredrent to the hngh
technology efforts of the provmcral government, umversrtres and local cmnmumttes It
is clearly lacking in Alberta. Entrepreneurs ‘and executives have a genume 1nterest in the

pﬁ\m econormc development

ormal mform%tron networks

_comfiimity in which they have invested and may have

rnatters Active participation may also help to establish 1

. ””between compames wluch can strmulate Business and &stment within a region. In the
: 4

“United States pnvate sector participation has been extensive and vrsrble. Corporate
representrves have actrvley establxshed committees and assocratrons for high technology
c development whrch wo“l'k 'cO- operatrvely wrth local gnd state pubhc agencres In Clark

| vCounty near: Vancouver Washmgton for example a pnvate sector committee v)?rch
mcluded representatrves form Tektronix Inc. and Hev@ttt Packard Ltd was
mstrumen_tal in assisting an RCA -Sharp join venture tolocate in that rnunrcrpahty.

&
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" Local Government Initiatives

The Whrte Paper of’ f ers little drrecuon for local govemments to link broader

' development eff orts with specrf ic local programs Strmlarly, communities hlte Edmonton
and Calgary are only now becomrng more aware of the hrgh technology compames in

, their crtres Cornprehensrve high technology strategies are requtred by local gove ments
that emphasrze initiative and partnership in the development of programs. This is a

‘long-term commitment. ‘ | o

Agnculture o
Although agnculture comprises a major component of the Albera economy htgh

technology firms assocrated with this sector were not well represented in this survey

sample Because agnculture represents a renewable resource in addmon to an area of
(-

signjficant strength for Alberta the provrncral government should contrnue to encourage - -
hrgh technology in this sector In addttton the "Farmtng for the Future Program which

-provides fundmg for agncultural R&D should assure a more activeroleto e ze -

4 h

. Sy s
mteractton and the exchange of ideas between nommattng commrttees and both .
OF g

prospectrve and successful applicants. The rigid system presently in place restricts

information flow and trust with‘tge business commity.

‘Forergn Subsrdranes

It has been demonstrated that f orergn subsrdranes lack a world product mandate
instead relying on imported technology formthe parent firm located outsrde the country.
 The provincial government should investigate means for encouragingcf oreign firms to
establish in-house R&D capability and work toward a world .produc't mandate. Successful
efforts in these areas would not only strmulate technology development in Albcrta but.
would also create higher paymg professronal jobs associated with R&D. ln the lohg-term
vrt is possrble that high techniology spin-of: f s could emerge as is now bemg wrtnessed in | / ”

sirnilar peripheral regions of the USA such as Colorado.

© w7
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Employment Voo -
At present two out of every three JObS associated wrth high technology are low
. paying, non-professional postttons.‘ To achteve greater balance in the type of employment
' being created preference should be directed at f irms which emphasize professional
en%gyment associated with R&D a lesser emphasls on manufacturing. With mmv high
technology manuf acturing fi irms transferring their operations to the Far East to take
advantage of lower labour costs ‘a similar series of events could eventually occur in
: Alberta The Alberta government has recogmzed the unportance of estabhshing a "critical .
K mass of professnonal and technical workers (for example refer to the Alberta Herttage
Foundatton for Medical Research p. 94) but lacks speetaltzmg training programs or -+
mcenttves for firms to assist in tratnmg professronal in employing graduates from ’
Alberta’ s umversrty and techmcal colleges: With respect to manufacturing firms,

generous provmcxal and corpoate tax incentives desrgned to encourage manufacturing in

Alberta ate already in place '

+

‘Research Parks
l The Edmonton Research and Development Park is presently in the early stages of
development whxle the Calgary Research and Development Park re%:s in the

-pre development stage. The provmctal govemment should drscourage e development of

. additional research parks untrl a srgmﬁeant lgvel of inf illing has occurred or it has been

demonstrated that extstmg parks wrll emerge as successful entities. Only then should the

“ potential f or f urther research park development wnthm metropolttan regions be assessed .
N v

Inf ormationv ‘

Present industrial data provided by the Alberta Bureau of Statistics are deficient "
‘in analysing the development problems of high technology f’ 1rms in Alberta. S.I.C. Codes
and occupational categories‘ have pioven to be inadequate and"result in double counting. :

In addition, present inf\ ormation sysfems often fatl to reflect technologlcal developments

? . -



: undérway ina regloil. New methods of data collection must be ‘dev.iged‘ to .accommodatc"
high technology development and strengthen the inf ormation data base within the
provxnce R | | . (‘1' s

' . The initiatives outlmed here are designed to encourage m(zlgeno‘us hngh
technology development. This approach is necessary to build upon the emergmg hlgh
technology base identified by this thesis research. While many firms will remain small
‘ only one. major success story could have a dramatlc 1mpact on the Alberta economy.
However. if lugh technology is to gam prommence in Alberta, a long-term commxtment
sustamed effort and mnovatwe behaviour are required by both the prwate and public

“sectors to complement the positive business envxronment that already exists.

’
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‘ Endnotes: Chapter VIII: _Conclusions and Policy Implications

I .
, )
i

‘ 1. Alberta Advanced Education Planning Secretariat, Research and Science Exmndntures of
~ the govemmcnt of Alberta. (Brochure) 1985 . 7

. 2. See Alberta Advanced Education Planmng Secretanat Research and Science In Alberta
1982-1983. Alberta Government Pubhcauon July, 1984, pp 19- 22

3. Weiss (in Hall & Mﬁrkusen)‘ op. cit., pp. 84-86.

4. Oakey (1983). 6p. cit.. p. 38.

5. . Alberta Government White Paper, op. cit., p. 67‘. »
.. ' . o

6.  Peter Brewster, "Manufacturers Mystxfled by Marketmg Says‘ Rep . Edmonton J oumal. ;
(Edmonton), Thursday Apnl 5, 1985. p. C2 o -
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o

O WHOM IT MAY CONCERN
) o LR TR0 ‘;.:4

Dear S1r/Madam, S wes%

Your’ par@4C|pat1on in th1s study is much appreciated, The 1mportanf
,contr1but1 being made by high techno10gy firms. to the Alberta economy %
nized. However, there is as yet little information available

ng successful in Alberta. It is with this pragmatic

that this study will endeavour to provide information which

t high tech firms in Alberta in their growth and development.
ton_provided by- ‘this study will be used in conjunction with -
“ sQf surveys _presénting the problems and successes of htgh tech
rms-elsewhere in order to make retommendat1ons to aid: f1rms based on
the results. o - SN

Please be adv1sed that all 1nfbrmat1on provided in your response
will be kept strictly . confidential and that data will only appear in
- aggregate form in the analy$is of the results so that individual responses
S will not be 1dent1f1ab1e -~ o , .

Thank you aga1n for your cooperatiQn.

£

C. C JMWQ

Dr R.G. IronS1de,
: Professor and Chairman

. - Department of Geography,
a - Umiversity of Alberta

o

3

to the structure of the\1ndustry and firms and their part1cu1ar7
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QUESTIONNAIRE SURVEY -

HIGH TECHNOLOGY DEVELOPMENT IN_ALBERTA -

'

Your firm has been asked to participate in.this high technology Survey.
_The purpose is to helpsprovide @ greater understanding of Alberta's technology

base at the firm level ﬁn‘the interests of benefiting the industry. ' :
The survey is divided into four parts:

Part 1: Categorization of high technology firms
Part 2: Performance of high technology firms
Part 3: Location factors o

Part 4: Government support programs

Every effort has been made to make the questions clear and concise: However,
~if you should have any problems 1in answering.questionsor have anx,inquiries
~about this survey, please feel free to cont&ct: ‘ o
. o . o r‘:"’ : ""‘J‘p
Mr. Craig Christy =~ 432-4541
. k3
o ;

. G
e g - or [P

v

ok
*

Dr. R.G. Ironside ~ 432-3274

YOUR CO-OPERATION IS GREATLY APPRECIATED!

-

t“" L

This quést%onﬁéirg was answered by: (please;check only one)

L

Chief Executive Officer ( )
Vice-President )
Difec;or ] )
Manager ¢ ()

..

' Otﬁer, p]ease'specify

t ]
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DEFINITIONS

PRIVATE -CORPORATION: a chartered company that limits the number of share-
hoTders to less . than-50, and restricts shareholders on the right to
transfer shares. Members of the public are prohibited to subscribe for
securities. A o ' _ .

PUBLIC CORPORATION: a chartered company whose shares are 11sted for
‘trad1ng on a stock exchange or traded over the counter.

\

RESEARCH AliD DEVELOPMENT: creative work undertaken on a systematic ;
"basis towdﬁds the acquisition and app11cat1on of new scientific and
technical know]edge

P

. BASIC RESEARCH: original investigations for the advancement of scientific
knowTedge without specific’commercial objectives.

PART—TIME EMPLOYMENT : uemp]oyeés~working less than 20 hodrs per week.

FULL-TIME EMPLOYMENT: emp]dyegs working a minimum of 35 hours per week.
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. - QUESTIONNAIRE SURVEY |

' HIGH TECHNOLOGY DEVELOPMENT .IN ALBERTA
C . i

PART 1. CATEGORIZATION OF HIGH TECHNOLOGY FIRMS

ks

()

12, ()
13. () Transportation Industries

()

()

()

Questions 1-6 deal with~the categorization of high technology f1rmi in

-Alberta. This information is vital for- determ1n1ng the overall base and
'potent1a1 for hlgh technology development in the provmnce.

How wou]d you describe the 'major business act1v1ty of your company7
Please check only one. _

() Exper1menta1 and Inst1tut1ona1 Farms

( ) Services Inc1denta1,to Agr1cu1ture -

( ) Forestry Services | o s
()

()

Mineral Fuels Yinc]udes petro]eum‘and natural géé)

‘Services Incidental to Min1ng (1nc1udes contract dr1]11ng forg. -
petroleum) k

Petroleum and Coa] Products Industries

( ) Chemical and Chemical Products Industr1es (includes pharmaceuticals
and med1c1nes) ' '

( ) Food and Beverage Industries
9. ¢( ) ‘Rubber and Plastics Products Industries

10. ( ') Metal Fabricating Industries (exc]udes mach1nery and transporta-
tion equipment)

()]
—

11, Mach1nery Industr1es

Transportat1on Equipment Industries

Electrical Products Industries
. Copmunication Industries

Miscellaneous Manufacturing (includes sé’ent1f1c and profess1ona]
equipment).

17. () Services to.Business Management (includes eng1neer1ng and
sc1ent1f1c services)

14.
15.
16.

Based on percentage of total sales, what is the major product or service
prod%ced by this firm? . . S

a) magor product

b) major service
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How long has yqur‘firm been established in Alberta?

<2 years : 2F5 years 6-10 years >10 years

" Is your present address a relocation from another centre:

inside Alberta B () ()

outside Alberta | () )

If YES from wheré?

Is your firm: a) public corporation. ()
b) private corporation ( )
c) crown corporation  {

d) other, please specify.

o

g an independent Alberta-owned company ( )

“Is your firm: a
b) a Canadian controlled subsidiary
c) a foreign controlled subsidiary ()

If you.answeked (a) an independenf.A]bertauowned company, please ensure
that you answer questions 39-43 dealing with entrepreneurship.

1f a subsidiary firm, where is your head.effice Tocated?

P Xt
’:F

— - ‘
If you are an Alberta-owned company, have you established any' subsidiary
firms? - .

Yes No

r

If yes, please identify wheré yourlsubsid{ary firms are located.

In‘1983, what were ybur gross revenues?

- less than $500,000

()
$500,000-$999,000 ()
$1,000,000-$4.99 midlion E ;

()

" ¢5 mil1ion-9.99 million

greater than $10million
. '

6. a) ~Does your firm carry out a Research and Development (R&D) prodﬁiﬁ? C

b)

If you do not carry out an R&D program i
on Technology Transfer only (questions
~naire in the envelope provided.

' \—/ o ¢ »

Yes ‘ No

I1f yes, is this work carried out in Alberta.

Yes . . No

n Alberta please answer the questions

17-23, p.4-5) and return the question-



-3 - | - 239

PART 2, FERFORMANCE‘OF HIGH TECHNOLOGY FIRMS

Questions 7-43 address the commercial performance of high technology firms.
Information concerning growth rates, employment growth, markets, competition,
R&D activity, technology transfer and entrepreneurship is necessary for ' . .
evaluating the strength and viability of high technalogy firms in this province.

Research and Development {R&D) (see definition page)

7. Is your R&D bfogram:.‘Full-time ( )' Part-time ()

8. If you are a foreign controlled subsidiary, and do not carry out an R&D
program in Alberta, where are your research facilities located?

¢

é. Do ydu prepare a forﬁa] R&D budget? VYes (* )  No ( )

10. a) How are your R&D expenditures allocated between:

research % develobment | g

b) For the.research‘compohent, what percentage is: o
basié ' % 'app]jed - %

¢) For thé development component, what,pércentage is:

new.- product ﬂeve]opméht %
impfovement/adaptations of existing products %

11. Has ydur investment in R&D increased, decreadgd, or remained the same? S
Incréased by % Decreased by %  Remained the same

12. Do you expect your investment in R& to increase, decreasé, or remain the
-same during the next two years?

0,

Increase‘by % _Decréhse by % Remain the same
13. Is your R&D program carried out predominantly in-house or externally?
In-house -+ Externally

14, Which, if any,.of the following groups' facilities do you make use of
for external R&D? (Please check more than one if applicable.)

( ) provincial government

‘() wuniversities

( ) Alberta Research Council

{ ) National Research Council
_{, ) Consultants

Other, please specify o N
( {/,None of the above

—




15.

16.

17.
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What is the main source of your R&D funding?

retained earnings . ,
private investors : . ~
provincial government

federal government . ‘

joint ventures

other, p]ease spec1fy

TR M OO0 O
R L N N e el S
N s N i N it

)

What percentage of your R&D fund1ng is f1nanced by government?

Provincial government ( ) Federa] government ( ) Not applicable (- )

4

Technology Transfer '{"

Have you purchased/adoptedbnew technology from external sources in the
deve\opment of new product(s) or process app]wcat1ons7
, i
Yes { ) - ~No ()

: ;If you answered YES please proceed to Question 20.

18.

19.

20.

If NO please answer the following question then proceed to question 24.

what factor(s) are preventing your firm from purchasing/adopting new technology?
4 ' . .

a) ( ) financial costs
by ( ) lack of information
~¢) ( ) wuncertain about need
d) ( ) wunaware of technological advances
“e) () 1lack of skilled labour in Alberta .
f) other, please specify_

How did you acquire new technology?

a) ( ) by equipment purchase
“b) ( ) by licence purchase
c) ( ) by patent purchase
d) ( ) by joint venture
e) other, please specify
What was the source of the new technology?
a) ( ) parent f\rm
b) ( ) other Canadian firms
c) (- ) foreign-owned Canadian subs1d1ar1es
d) ( ) foreign firms ' - ~
e) ( ) federal government agencies ‘ .
f) ( ) provincial government agencies
g) ( ) University
g) other, .please spec1fy
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22.

23.

24,
25.

26.

-0 OO0 oo
~—r e e e S S St
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Where did you first learn of this new technology?

() trade shows Lo o
( ) - Jjournals - ~ ’ /
( ) federal government: contacts/publications . /
( ) provincial government:'contacts/publications
( ) media
. ( ) sales contacts -
g) other, please specify

1f this new”technology was’pdrchased/adobted from international sources,
was similar technology available from Canadian sources? '

Yes () No ( ) Don't know { )
“, . . ’
1f yes, what were the reasons for not purchasing/adopting technology from
Canadian sources?

financial costs

inferior quality

Yack of availability and servicing in Alberta
ther, please specify : : :

a) () '
- b) () ‘ .
c) E ; lack of information at time of purchase
d)
e) o

Export MarketS'and Competition

Does your firm have internal marketing personnel? Yes ( ) No ()

What percentage of your present sales is in the_fo]lowing markets?

g

g -

Product - Service
United States of America e eeeaeeeaeaaeen ; % :
Foreign (excluding U.S.A.) ovievnenaeeneenn %
Canada (east of Manitoba) ........cceeeeeees % b
Western Canada (4 western provinces) eeenes % - %
ATberta ..iveveereecnnaonns eereeaeas ereaes % %
What percentage of your sales in 1980 were in the following markets?
Product  Service
‘United States of AMErica ....evevececcrencse X % %
Foreign (excluding U.S.A.) «...cuves eeaen % %
Canada (east of Manitoba) .....c.ceveneenens — % %
Western Canada (4 western provinces) ..... .o % ' %
' % %

Alberta «v.eeeenenns eeeseesesssssnsvevavnas .

>4



27.

28.

29,
30.

31.

QO ™ OO T o

‘_6_ 2“2

a) Are you actively seeking to diversify your export oppbrtunities?

Yes ( ) ' No ( )

'b) If YES, where? a) United States ..... waesses -~
' : b) \Japan Teesreses e *e s e
C) EUrope .vivevnrnonennnes

d) Pacific Rim covevevennneas
. -e) Other provinces in Canada
f) other, please specjfy

)
)
)
)
)

.

c) Are ybu receiving financial assistance from the provincial and/or federal
governments for identifying export market opportunities?

Ye

te—

I
provincial government (- ) ° ()
) ()

What firms constitute your major competition? (Please check more than cne
if applicable.) -

federal government (-

Yy () U.S. firms ’ _ ‘ .
) () Japanese firms . ‘ X T -
Y ( ) European firms '
) () Independent Alberta-owned firms
Y ( ) Canadian subsidiaries
) ( ) Foreign subsidianies
) ( ) don't know «
How many competitors do you have? . Don't know
Is this competition becoming: more intense ........ oo ()
’ Tess intense .......... (

remaining. about the same ( )

[ ]
a) What percentage of goods and services by value are purchased from firms
located: v S

in Alberta . % _ outside Alberta %

b)) If avai]éb]e, wbu]d you pfefer to buy more- from firms in Alberta?

‘ Yes +————Ho—t ) -

c) what'percéntage of goods and services by value are sold to firms
located: S

in Alberta y .  outside Alberta g
— _ -

LI
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_Growth Rates ) : &

32.

33.

35.

36.

Have your gross revenues over the five years previous to 1983 been:
Increasing { ) Decreasing ( ) Remaining the ‘same ( )

Has your net after tax‘profit over the five years pre*ﬁous'to*}983 been:

;Increasing‘t' ) Decreasing ( .) Remaining the same ( ) Experiencing losses ()

By what percentage do you expect your gross revenues to grow over the next
two years? . .

no change ( )

0 - 5- ()

6 - 100 () - decline (
11 - 19 () '

»20. C)

b
i

By what percentage do you expect your net after tax profit to gﬁoW‘ovér the
next two years? '

0 - 5% ( ) no change ( ) : _
6 - 100 () decline ( ) =~ . «
11 -19. () ~ o :
>20% ( ) B

Employment Growth

a) How many persons are émponed by this'firm in Alberta? Note:'alfﬂ; :
your firm is a subsidiary, answer (ii) only. (See definitions at the
front of this questionnaire re: full-time and part-time employees.

¢i) Rarent Firm" (i%) Subsid:
¢ o © Full-time’ |

Part-time

b) Of these, how many are: ) v
: v Full-time

sCientists ...ieveenecersoncrnas 0
eNGIiNEers ...ceveersasnronconens
MBNAGETS 4eisvoccscsonsaseonsens
technicians/technologists ......
SATESMEN ..eavvvecrrsonocscosnes
clerical iiiievirccecerssnnannns
Other, please specify

—————————————

o - -1
Nt S St it et Nt vamntt®

9

c) What percentage of your total staff (full-time and part-tjme)_F;
engaged in R&D activities? g y - R

3

d) What percentage of your total employees are unionized?
. . | R . ‘

e) Nhé%%;as,your paysell at Dé;émber 31,~1983?~J$

o o % : : A
B : AN sk

3
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S S
37. a) How many new positions has your firm created:
1 Full-time: Part-time
Between 1980- 1984 o (. ) ' ()
Have not created any new pos1tions ( ) ()
Have reduced staff sincé 1980 ( ) . )
(Please note new. pos1t1ons does not 1nc1ude new employees replac1ng out- go1ng
employees. )
b) " Of these new pos1t1ons created, how mamy are: :
. |
. _ Full-time Part-time
o 3) SCIENEISES “vevererrnnens ;13;??..... (). vl ),' . r
. b) engineers ........... beeeeeieainnne ( ) IR ( ¥ C,
: C) MANAGEIS +evuvsrerronsnnovsnanss oo ) veeeeeean )
d)'techn1c1ans/technolog1sts T | ) P { -
e) salesman .......eeeieeald Feewen ceeans ) RN | )
f) cle@ical covvuierrrerreninnnens veuee ) eenendan | )
g) Other...ivceiiiiiinriniiaaenens eee Voo ()
3 Agﬁﬁ _ c) MWhat is your employment objective by 19907 (Ful] time emp]oyees only. )
. ‘ . O ,03 g ,?'
" .ﬁﬁak .- sTotal emp]oyment 1990 . . »ﬁf
T W ‘ ,g% ‘ - —————r . ¢ -

A you found it difficult to attract and reta1n profess1ona1 and techn1cal
”’“@pe SQnnel? |
VeEsae 0 Yes () No ( )

,\.
z
If yes, what are the reasons?
S 8
(¥

e

Entrepreneursh1g .o

If you are an independent Alberta- owned firm, please complete questions. ,
39 to 43. If NOT proceed to quest1on 44 ' - ' : )

39. How many entrepreneurs founded th1s firm when it was reg1stered7

'40. Please identify the profess1ona1 exper1ence of the entrepreneurs present]y
- with the firm. = g

Fntreprg:eur 1
SR :'tEntrepr eur- 2
IR T ‘

kS

&
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-l

v

| Technical Diploma .+ ™\ R o

: Bachelor's. degree -
'(Masterts;degree]l‘ e i N 1o

. Ph.D. degree oy e -

Entrepreneur 5

Entrepreneur 3, ot ‘ e

‘Entréﬁneneur'4'

DR S

a) What is the Tevel qf academ1c tra1n1ng of each entrepreneur7 Please check
o appropr1ate box g ,”J 4 o I e

- ommeiee | 12 |3 |4 s

Ty

“3ﬁ6annity'COi]ege Dip]qma”j, \3. o N = :eﬁ' L _

ST 1dentify the name of the academic institution. —- ‘ ‘ Y

, Entrepreneur l

-~

P

- 82,

S

oy

-Some post:§ec0ndary‘aCademic‘training C R N .
, ec jacadenfic-train . | ,

Bt v

{Ndvpost‘—’second'ary'academic'training 1 RN \

el \v

b) Where d1d you rece1ve your mos; 1nportant academ1c tra1n1ng7 'Please

g a : ’ § . .

Entrepreneur 2 SRR 4 o e

. Entrepreneur 3 .+ . .- * B iﬁ

Entrepreneur'Aé' :

g 7]

V'Entrepréﬁeur'S L | ;";'\‘” oA u" j

" a)
b
c)

“e)

o T 8 A

How did you 1n1t1a11y ralse funds fgr your firm?

7

- ﬁ’!

() persorul sav;ngs o :, 3~

(- ) bank or trust compan loan -
(- ) nr1vate investors -+ .\ '-“I! R e ;

-d) N ‘) public stock underwr1t1ng , Moo o ’4?fy? R )
(- ) venf’b‘re cap @mpany._' » E / SR ' PRI ? s
( ) other please ee;ﬁyl R . L a

SR SN e ) U ; . o K

f)
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S R e R

43. -a) In prepar1ng your bus1ness plan, d1d you rece1ve\§xterna1 management

‘ a551stance7 , : : : ' ' a
Yes (. ) ' N () ‘ C ' I

 °  Did not prepare a bus iness. p]anﬁ( )

-

b) P]ease\1dent1fy those management areas in wh1&h you rec;

. ‘ .
\.\\ e : . .
! > t 2 oo - i
AW 3 L}
at
r -

e
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CPART 3. LOCATION FACTORS - - o 4 R
4 ] ‘ . . , ‘ . ) . . 1;"‘;‘* : R )
Questions 44-50 deal with locational behaviour of high technology firms in
Alberta. This information will provide a.greater understanding of the needs
of high technology firms, which has significant implications for economic
‘deve lopment.: o - I | : ' ‘
44, To wﬁat extent have eachof the fo]]owing'facfors inf]d&ncgd_your location in
~+ _Alberta? (Circle.l-Very Important; 2-Important; 3-Neutral; 4-Slightly*
Important;5-Not Important.) Please provide :an answer for each of the factors
listed below. . ’ ' ‘ i AR
SR VERY - o | CSLIGHTLY®  NOT
: FA“CT'OY ‘ ' L IMPORTANT - "TMPORTANT- . NEUTRAL IMPORTANT - IMPORTANT
‘kFoundihg Eﬁtrepreneur o - - e : |
Tived there o R 2 3 , 4 _ 5 -
Labour skills/availability 1 ‘ -2 3 49 \ 5
Labour costs 1 2" 3 4 5
Proximjty to'univeksity h 1 ) 2. 3 -4 5
~ Provincial tax climate - 1 2 -3 4 5
. ® ° Access to raw materials 1 2 3 "4~, .5
" Energy costs/availability .1 2 3 4 5
.ACceSskto markets 17 2 3 . 4 5
Cost of living . .o = 17 2 3 4 5
Local transportation - 1 2 '3, 4 45
Proximity to international ;- ° ) R -
- -airport o 1 _ 2 3. S _ 4' ‘5w
CProximity to demestic e e T é-‘ o ] @ggﬁ' : . -:5‘
~airport . s " ' . L '
: RecreatiQhal}gpportunities 1 <2 03 4 5 -
. Cultural amenities 1 | | Co4 5
- Climate: 12 3 4 S 5
‘Provincia1.§gyernment' : R - o § . NP
- support ‘programs /_ - | 2 . 3v | 4‘ . 5
Availability of venture R Co L .
capital | * 2 R
Overall business climate 1 o2 3 4 -5
ST T R : . . . : : L
Local government's : ' s . e Lo g
_incentives to industry ‘1 ~ 2 3 4 B
vﬂProkimitykto éovernm nt o Lo ' o
T dept's/agencies /. ° : . ' ? . ,3 . , 4 . 5
b "'ro'litical ;stabi]ityl/v ol e 2 R 4 5
. L7 f ‘ Y
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Which of the follewing factOrs are 1mportant to your firm's continu1ng
operations at its present location? (Circle_l-Very Impdrtant; 2-Important;
3-Neutral; 4:Slightly Important; 5-Not Important.) Please provide an,
answer‘forﬂeach of the factors listed below.

VERY . | . SLIGHTLY NOT .

FACTOR ) - IMPORTANT . IMPORTANT' \'NEUTRAL;' IMPORTANT - IMPORTANT .
: . . . ' ' . : B o,
Financial Services 23 h “ 5
Advertising Services 1 - 2 3 &4 5
Office Overload Services 1. 2 34 5
Legal Services . 1 2 , ‘. ‘3“ 4 5
Insuhﬁyce Serv1ces 1 2 o 3 - ‘4 5
‘Enganeer1ng Serv1ces 1 2 3 4 5
Office & Lab Equwo. - | . R
Rental/Leasing = - 1 2 3 4 w5
Services . - ‘ ' o L. =
Management‘Consulting{& ' ‘ S ‘ " e R
Pubtic Re]ations R § 2 3 . 4 .5
Serv1ces D a ) : o
Comnerc1a1 Test1ng T ' Y '
Centres | o %3 Sty 3 54 °
Government ‘s Resedrch : ,
& Development Labs 1 ’ e 3., 4 : 5
Private Research & ) . : R
. Deyeﬂopment Labs _ 1 2 ‘ 3A " 4 5
Computer Programming ‘ : A - -
" & Data Processing ' - 1 .2 3 4 5
Sery1ces _ - ‘ B o
- Research and- Deve]op-r Y LT SRR 5
ment Parks o R Cee e
Innovation Centres 1 2 . SN O 5
Infornation Banks . 1 2 | 4 5
Transportat1on Serv1ces 1 : 2 4 5
: ; .
R

<
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46

47.

48,

9.

- Edmonton

. e) prov1d1ng greater access to un1v¢r51ty

- Red Deer
‘Lloydminster
‘Medicine Hat

© Spruce Grove .
*“EStohy Plain

B W kg
/- SRR - - "

|

. Would 16tating”4n an established research park benefit your firm by :

s \

research fac111t1es . y ) ()

. f) increasing the ava11ab111ty of anc111ary

 services T - () () ()
) providing an nhformat é?envxtonment S o _ R
to stlmu]ate ideas v () - () ( ).
o .. :

- ‘1,.

1f you are not. at present in a research park,what factors are prevent1ng
your firm from re1otat1ng to one?

.
A

,o"
COuld you successfu]]y operate your f1rm out of any other c1ty or towp//ﬂ
_ Alberta7 ' ) S
B ( 4 04 vt
Yes () No ( ) - Don't know ( )

w. . *
CYRE
How wou]d you rate Alberta s towns and’ cf%xes in terms of satisfying ydur
firm's vgiatlonal requmrements? (Circle 1-Very Satisfactory; 2-Satisfactory;

3-AcleptatNe; 4-Unsatisfactory, 5-Very Unsatisfactory. ) P]ease prov1de an
answer forleach of the urban centres 1qsted below.. .

- .-

( . ) o
- JNERY . C UNSATIS- VERY
SAHBSFACTORY SATISFACTORY NEUTRAL FACTORY UNSATISFACTORY

\{7

~n
w

3 4

Calgary.
Lethbridge .

St. Albert

p—t [ N ’—l‘..—o'._l —
TGN T RS BT NS R E S L

o N R N N NN
4

e

i o m_‘ | : " B - Yes No. " _Don't know
. \."\1A L. ) ) )
a) i ing sal ofi : : ' - :
) 1mprov1n€%s es/profits ‘ o () () )~
\ b) raisipg your company profile ” () () (.9 -
c). 1mprOV1ng*t0mmun1cat1ons with government L
agencies afd other firms R () ) ¢ )
d), providing aamore attract1ve work1ng _ .
atmosphere . - ) ) ()



[

LI

VERY - .

UNSATIS- -~ VERY

Fort Saskatchewan

1 2 3 4 ‘, 5
Leduc v 2 3 4 5
Wetaskiwin | 2 ) 3 4 5
Hinton 1 2 3 4 5

t Edson 1. 2 3 4 5
, Camrose ' 1 2 ¢ 3 4 5
Drumheller - 1 2 3 4 5
Airdrie - 1 2 3 4 . 5
Brooks 1 2 3 4 5
Crowsnest Pass 1 -2 3 4 5
" Ft. Mcturray 1. 2 3 4 5
Grande'Prairie 1 2 3 4 . 5
Peace River 1 2 3 4 .5
PART. 4. GOVEBNHENT SUPPORT PROGRAMS
- Questions 50-54 address ngérnment Support programs. The purpose is to
> determine the importance and effectiveness of existing high technology
programs to firms in Alberta, as well as allow you the opportunity to -
jdentify what types of program initiatives you feel all levels of govern-
ment should be pursuing. ' : : ‘ ' : '
50. a). How important are federal government subsidies (financial grants and tax
incentives) to your R&D program? » §
| CVERY SLIGHTLY NOT \q
- ~ IMPORTANT IMPORTANT 'NEUTRAL  IMPORTANT  IMPORTANT -
Fﬁﬁancial Grants 1 2 .3 ‘ 4 - 5

Tax Incentives 1 -2 3 4 - .5

N , - . - _ o o

b) -How importaht aré pkoVincia] govérnment subsidies (financial grants and
tax incentives)? v , :

VERY o SLIGHTLY  NOT
Ly ‘ IMPORTANT ~ IMPORTANT ~ NEUTRAL IMPORTANT - IMPORTANT
. Financial'Grahts B 2. 3, .. 4 5
' ' ) ) L ‘:?re?:z L ’ ' v
Tax‘Incent1ve§ g | lyf . ' 2 E } 3£;§gfl.gﬁﬁﬁﬁ o ;yi
51.° Are there other measures which you feel would be helpf’é;tphypdﬁ ‘
' . - . P . e E : .

Ay
- B "

. v ) . o S

" . ! . - 5 ) i | e

L : : 1 S » T

SUSH LY
Y

I G Iﬁt’iﬁ‘

SATISFACTORY SATISFACTORY * NEUTRAL ~ FACTORY UNSATISFACTORY -



’

, bL)!f YES, Plgase idehtify, _

)

' O
s 51
? ' ‘ +

a) Do you make use of anExAjbérta government support prograhs?'

Yes, No (‘ )

a) Have you reviewed thafprov1nc1a1\government wh1te Paper "Proposa]s
~ for an Industr1a1 and Science Strbtegy for Albertans 1985-

A

Yes () (”'"‘ No ( )

* i ’ .
b) If yes, do you. feel th1s pr0posed strategy w111 contr1bute to the’ growth
"~ of high technology . f1rms in genera17’

Yes ( ) - {"is“%\ No () Don't know L) -

<) Do you fee] any of the .policy measures out]1ned in the wh1te Paper

will directly or indirectly assist your firm?:

Yes ( ) ‘ ‘No.( )
54, whwch do you feel is the most appropr1ate level of government to g1ve support
to your. firm? .
3
() Municipal
() Prdvincial
T ) Federal , _
< ) No level of government o v N ) 4
. K ' . - 4 . ' . o \
COMMENTS - | * | . - ¢
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