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Recent work on Canadiiln industriill development suggests iln economic 
synergy among market-linked networks of smilll ilnd large milnufac­
turing firms, government reseilrch units, and professionill consultilnts 
(8ritton 1988, 1989; MilcPherson 1988a; ORF 1987). A prominent theme 
in this literilture is that quick access to externill knowledge is iln 
important factor in successful product innoviltion. A related theme is 
thilt innovative industrial firms have the potentiill to induce miljor 
upthrusts in regional employment, even over the short run (Oakey et 
il1. 1987). ParticulM attention has focused on the industriill export 
opportunities afforded by small milnufilcturing firms (SMFs), espe­
cially those with an interest in new-product development (Ong and 
Pearson 1982; Rothwell 1987; Steed 1982). While large enterprises 
remain at the heart of Canadian technology production, employment, 
and foreign trade (Ontario 1988), evidence from a vilriety of sources 
suggests a growing role for SMFs in industrial job creation (ORlE 1986, 
1987; Ontario 1987a). ln addition, ongoing work on technological 
change reveals an increasingly dynamic role for smilll firms that serve 
"demanding" customers (Rothwell 1986, 1987; Rothwell ilnd Bessant 
1987). 
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Evidence of this sort has stimulated a fresh bout of policy interest 
in the SMF sector, leading to a spread of support programmes across ail 
of Canada's major provinces (Ontario 1988). For technological 
optimists, a major hope is that interlinked clusters of innovative SMFs 
will eventually recharge Canada's export capability (Steed 1982). A 
more modest hope is that sustained industrial growth at the SMF 
level will partially offset ongoing employment losses among larger 
firms (Ontario 1987a, 1987b). While there is still a good deal of 
debate about the overall importance of the small business sector, 
particularly in North America (see Case 1989), few analysts would 
deny that small industrial firms have become a distinctive component 
of secondary manufacturing. 

Set against this context, this paper seeks to establish an empirical 
framework to guide future industrial research on the economic 
potential of Canadian SMFs. Using Toronto as a geographic focus, it 
will describe key sets of interfirm linkages that give rise to improved 
growth prospects among small firms of different types. Three main 
questions are posed in the analysis: First, how important is the small­
business segment of Canadian manufacturing? Second, in which sectors 
has SMF expansion been the fastest? And third, what kinds of 
interfirm linkages support SMF entry, survival, and growth? 

In suggesting answers to these questions, this paper will give 
special attention to the role of corporate fragmentation (vertical and 
horizontal disintegration), service-to-manufacturing linkages (inter­
sectoral information trade), and new manufacturing technology 
(flexible production methods). Prior to an examination of these issues, 
however, it is pertinent to consider the general empirical context of 
the small-firm growth phenomenon in Canada. How important are 
small firms? 

5MFs and the Canadian Economy: An Overview 

Table 1 summarizes recent employment change 0976-1984) across firms 
of different size in 10 major sectors of the Canadian economy.\ A 
striking feature of these data is that they closely resemble Birch's 
(979) findings on the contribution of small firms to U.S. employment 
over the 1970s. lndeed, an implication that can be gleaned from Table 1 

\A recurring source of Clmfusion in the publislwJ d,ll~ on m~nllf'1Cturingemployml'nt is 
th~t job counts arc tvpically rccordeJ (explicitly or implicitly) at the establishment 
ll'vl'I Cr~bles I-~). Bl'C,1u<;e inJi\'idu~1 est~blishml'nt5 l'an be cilher single-pl~nt 

firms, bri1J1ches of multiloc~tion~l firms, or l'ven p,ul'Illunits (}1l'~dqu,utcr pL1nts), it 
is by no mt',lns cle,u "hl'tl1t'r the rt'cel1t l'mployment contribution of "5m~11 finll< 
h,1s bl'l'n ~s high ,15 the ,1\",1il~ble est,1blishnwnt d~t~ suggesl. Thus, in this paper 
T~bles 1-:1 should be intl'rpretcd \Vith c,llItion. 
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Table 1
 

PERCENT DISTRIBUTION Of THE NET CHANGE IN EMPLOYMENT,
 
D1SAGGREGATED BY INDUSTRY AND FIRM SIZE,
 

CANADA,1976-1984
 

Size Class 

Induslry 0-19 20-49 50-99 100-199 200-499 500+ AlI 

Agriculture 2:1 0.1 -0.1 -0.1 0.2 2] 
Forcslrv DS -D.2 [JI -lU D.l D.4 D.4 
Fishing 0.4 -0.1 -0.1 D.2 
Mining U D.2 0.2 0.1 0.2 2.1 46 
Manufacturing L;.5 1.5 -4.1 -Hl.] -1 ].4 -L6 -12:1 
Construction TD -4.Y --1.4 AH -2] -1.6 -15.0 
Tr,lllsport 50 0.1 -lU - J 1 -D.1 Y.6 n1 
Tr,1de 2L6 -O.:; -:1.1 -4.2 -1.9 Y.l 21.0 
PinilnCl' 5.H 1.6 0.5 -0.4 -0.5 2H YH 
Snvicl's :11.4 Y.2 q :1.:1 1.D 25:1 75.7 
T 01,11 Hn 7.2 -5.Y -176 -17.1 46.2 100.0 

Sourn:,: DI;ZIE (Dl'p<lrtment of Region,)1 Il1dl1~tri,ll FXp<lIbionl, lYS6 :\ Stlldl/ll,f !o/l-C!'mfi()!1 in CI/liai/IL 
197-1 198" Toronto DRIE. 

l'\pk: [n thi<'" p,lpl'r t.lbui,ltiOl1S b,l'-;L'd Oll URIE (jqRh, 19S7) d,lta molY not corrl'spond \vith tilt' 

tlggrL'g,1tp d,1t,) no\\' bL'collling aVclilablL' frol11 Statistil's C<lnacL1 for 19H-I-/19H:l and lYHh. BL'C.HISC thL' 
ORlE ~t,1tj~tlL'~ \\"L'rt' dr,'!\\'l1 from Dun <lnd Hr.llbtrL'd crt'dit flle,..." T<lbks 1 c111d J ~1L'rtain onlv tu thOSl' 
finn..., fnr WhlCh L'rL,dit infonllation wa..., sought during thL' pcriod in question. TIll' DRfF: d,lta ,HI.-' 
induded in this P,1PLT bL'C<Hl""l' of tlwir lllliqlll'l}' di"iaggreg,Hed n<üurc. 

is that small firms have been outperforming their larger counterparts 
across ail of Canada's major sectors, including manufacturing. Whether 
this represents a secular shift toward a small-firrn economy is a moot 
point. Of interest here is the faet that small firms have bccome 
increasingly active in secondary production, especially in Ontario, 
Canada's largest industrial province. In 1984, for example, rates of 
new-business formation in Ontario's manufacturing sector outpaced the 
average for the provincial economy as a whole (Figure 1), suggesting a 
stronger level of entrepreneurial interest in goods production than one 
might normally suspect. Interestingly, moreover, evidence from the 
Oepartment of Regional Industrial Expansion (ORlE 1986, 1987) 
suggests that recent volatility within manufacturing has been gener­
ated primarily by the decline or closure of large- and medium-sized 
firms. Time-series data from the same source indicate that manufac­
tu ring outperformed ail other sectors 0976-1984) in terms of relative 
employment growth among surviving small firms. Thus, Canada's 
largest "problem sector" may also be the country's most prolific source 
of fast-growing companies (Ontario 1987a). 

To put this in perspective, however, it is importallt to note that 
rL'cent SMF growth rates have not been matclwd bv commensurate 
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Figure 1 

PERCENT CHANGE IN THE NUMBER OF SMALL BUSlNESSES (THOSE 
HAVING ANNUAL SALES OF BETWEEN $10,000 AND $2 MILLION) BY 
INDUSTRY, CANADA AND ONTARIO, 1984 (Source: Slalislics Canada. 

1988. Employment, Earnings, and Hours. Cal. No. 31-401.) 

shifts in the distribution of employment and output shares across firms 
of different size. Table 2 indicates that manufacturing establishments 
with fewer than 200 workers increased their sharcs of total 
employment and value added over 1978-1984 by a mere 3.6 per cent and 
3.4 per cent, respectively. Table 2 also implies superior productivity 
among larger firms, especially those in the 500+ employment class. 
While these data convcy a less prominent role for small enterprises 
than many would have us believe, the fact that SMFs marginally 
increased their sharc of manufacturing activity over 1978-1984 is 
cncouraging. Moreovcr, because this period was marked by two 
economic downswings that dampcned the performance of all of 
Canada's major sectors, modcst gains on the part of the SMF 
population ShOlild not be dismissed as unimportant. 

Tables 1-3 in fact suggest two major trends that merit attention. 
First, recent employment decay among large- and medium-sizcd 
manufacturers has been partially cllshioned by the entry and 
expansion of SMFs in the 0-19 category. Second, high levels of SMF 
activity can be discerned across ail segments of manufacturing 
(Table 3). Despite two spells of rccession in the latc 1970s and carly 
1980s, almost ail sectors of manufacturing cxpcrienced sllbstantial SMF 
growth over 1976-1984. lnterestingly, SOlne of the fastest growth rates 
occurrcd among small firms in such traditional activities as metal 
fabricating, knitting, rubber, and clothing. Thesc industries do not 
prodllce high-technology goods, nor do they produce goods for which 
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Table 2
 

EMPLOYMENT AND VALUE-ADDED SHARES IN CANADA'S
 
MANUFACTURING SECTOR, DISAGGREGATED BY
 

ESTABLISHMENT SIZE, 1978 AND 1984
 

'if Share of Value Added 0/, Share of Employmenl 

Size Class 1978 1984 '7.: Change 1978 1984 '7, Change
- ----­

----- ­ - ­ -- ­

0-19 4.96 6.07 n.37 7.3b 9.09 23.?-h
20-49 8.62 9.24 7.19 11.?-S 11.79 3.bO
50-99 10.50 11.35 S.09 12.21 13.00 b.47
100-199 16.42 14.7h -\0.65 17.22 1604 -6.S5
200-499 21.42 23.15 S.07 20.77 22.02 6.01
500 + 3S.04 3540 -6.94 31.03 2S.05 -9.60 
Ali 100.00 WOOO WO.OO 10000 

- - ­

S"LIree: Statisties Canada. l'!7R, ]9R-+. Cal. 1\:0.31-209. 

Nok: CülLlmns Inay not sun' to 100 peT cent due to rounding. 

long-run income elasticities of demand are strong (Science Council of 
Canada 1981). The question thliS arises: What factors might explain 
the polarized distribution of new employment growth across the size 
range of manufacturing firms? And, why have high rates of SMF 
development occurred in traditional or import-impacted industries? 

Toward an Explanation of 5MF Development 

One possible explanation for the relative success of the SMF sector is 
that versatile production technology has become available to a 
growing size range of establishments. Many small- and medium-sized 
producers are now in a position to capture new market opportunities 
based on flexible specialization, customized output, and innovation 
(Ontario 1987a, 1988). The abundant technical literature available 
indicates that flexible manufacturing systems (FMS) are sufficiently 
divisible to overcome the main production inefficiencies normally 
associated with limited plant scale (OCAM 1987; ORF 1987). In fact, 
for many small firms it is now technically and economically feasible to 
manufacture a wider range of items using short production runs. This 
represents a technological breakthrough because volume of output may 
no longer be the single most critical influence on industrial 
productivity (OCAM 1987). Thus, internai economies of scale stemming 
from long production runs may gradually become less important to finns 
that have installed the latest and most divisible capital equipment 
(Britton and Gertler 1986). External economies, such as good access to 
specializcd business services, may soon become more crucial to plant 
efficiency. This argument need not be confined to modern or high­
technology industries. Indeed, as shall be demonstrated later, small 
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Table 3 

NET CHANGE IN MANUFACTURING EMPLOYMENT AS A PERCENT OF 1976
 
EMPLOYMENT BASE, BY INDUSTRY AND ESTABLISHMENT SIZE,
 

CANADA,1976-1984
 

Size C1ass 

20-49 50-99 100-199 200-499 500+ AIlIndustry	 0-19 

9.1 -1.9	 -13.(, -16.1 2.5 0.3Food	 32.1 
33.3 -479	 -100.0 - 100.0 -75.'1 644 257

Tobacco _'IL)
77.1 33.9 IS.7 -26.0 -6.7 -34.1Rubbcr 

-7.4 -4.1	 -35.0 -42A -47.2 -2h.4
Lealher	 59.0 

11.8 -20.h -25A -32.4 -20 1 -lh2
TextiIP" 40.S 
Knitting h4.7 -4.1 -12.9 -175 -36.h -lh.3 -17.4 

Clolhing 60.5 50 -1 h.5 -34.4 -32.9 -3l.6 -liLI 
-12), -25-S.3 -15.S -15.3 -27.h 
-292 -HUWood	 30.7 

-0.9 -20.9 -2hA -30.1
 

"aper llJO 1 20.4 -O.'i -23.3 -7.2 -1.9 -l.6
Furniture	 52.5 

-21.2 -252 -.i4.2 11.4Printing	 31.9 5.0 00 
-14S -7.S -1 bA 12.2 tUPrin1arv Illet.	 46.9 JO.6 

-15.0 -7.5-1'i.4 -30.6 -24.0 
-0.7 -24.6 -19.2 -19.9 -S.7Metal lab.	 47.2 5A 

Machincrv	 70.7 -2.7 
23.1 -4.2 -2lU) -1 '1.2 -192 12.S 53

Tnln"port 
-(,.0 -lS.9	 -22.LJ -OA OhElectric	 951 26.7 

-9.'1 -11.2Non-met. mins.	 17.3 -13.2 -23.0 -13.S -3S.1 

71.2 15.S -hA -55.0 35 -h.S -4.S
Petro1L'l1m 

33.2 155 -1 (1.S -S.O 17A HJ 51Chemicals 
-19.6 -273 -25.h 111 -14

Misccllàneol1"	 36] -2.3 

421 4.1 -112 -23.3 -22.2 -J.O -33Total 

SlllHCL': DRIE (f)ep,uLml"tlt l)f Rl'~illn,11Industri(11 EXP,l11si\lnL 14Kï. /1 SIl/du d !n[,-Crl'iltioJ1 in Cil1111t711, 

/ll:6-198-.J-. Toronto: DR.lE. 

firms in traditional product markets can also use flexible manufac­

turing methods. 
A second possible expianation for the success of the SMF sector is 

that rl'cent employment growth in the producer services has creatcd an 
expanding reservoir of technical expertise which can be exploited by 
small manufacturers on a task-specific basis. For example, small firms 
with a limited in-house research capability can subcontract dedicated 
technical work to a growing variety of private and public R&D 
consultants. Similarly, SMFs that want product market information to 
support strategic decision making can delegatc sorne of thl'ir nel'ds to 
private data-base firms. The important point is that high-order 
producer services have become increasingly visible, prevalent, and 
accessible, particularly in large metropolitan centres (Beyers and Hull 
1988; Coffey 1987). Moreover, evidence from ,1 number of international 
studies suggests il growing technological link between innovative SMFs 
and specialized strands of the service sector (Rothwell 1977, 1987; 
Stockman and Docter 1987). A central message in this work is that fast 
access to external information is a crucial requirement for competitive 
sucCt'sS. High-quality technological information is essential for the 
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development of new products and proccssl's (Beije 1987; Design Council 
1983), while external market information can support sales expansion 
(Czinkota and Johnston 1983; Kleinschmidt and Ross 1984). Canada's 
fast-growing producer services, in fact, consist primarily of firms that 
either crea te, process, or distribute information-business information, 
in particular (Hepworth 1986). By 1981, approximately 10 per cent of 
Canada's labour force was employed in the producer services, 
compared to only 6 per cent in 1971. Estimates for 1987 place this figure 
at roughly 13 per cent (Statistics Canada 1988). Clearly then, the 
potential for knowledge-based interaction between SMFs and producer 
services has grown substantially over the last few years. As Rothwell 
(1987) points out, moreover, much of this interaction can support the 
types of innovative activity necessary for successful SMF development. 

A third possible explanation for the vitality of the SMF sector is 
that sorne of its growth can be attributed to a process of industrial 
fragmentation within manufacturing (Shutt and Whittington 1987). 
Management and engineering personnel with previous industrial 
experience have become increasingly active initia tors of new small 
enterprises (Dermer 1984; Ralphs 1987), sometimes thnmgh forced 
spin-offs (redundancics), but more often as part of an opportunistic 
thrust based on individual initiative (Ontario 1988). While good data 
on spin-offs are hard to find, a testable proposition is that small­
business owners with prior industrial training are more likely to 
generate successful entcrprises than their counterparts with no track 
record in manufacturing. 

To date, however, the triad of factors outlined above has received 
scant empirical attention in the literature on industrial geography, 
especially in Canada. This is unfortunate because interfirm linkages 
represent a fundamental entry point for broader geographic work on 
the evolution of regional production systems. To redress this situation, 
the following section adds an empirical dimension to ongoing work on 
SMF development, external market linkages, and industrial 
fragmentation. The data come from a sample of over 100 small 
manufacturers in a variety of Toronto industries. 

Origins, Behaviour, and Market Linkages of Toronto SMFs 

A survey of 109 Toronto SMFs in five local sectors revealed a series of 
relationships bctween various measures of SMF business performance 
(profitability, export intensity, frequency of new-product develop­
ment) and the presence of backward links to consultants outside manu­
facturing (MacPherson 1988a, 1988b). The overall purpose of the 
inquiry, conducted over 1986-1987, was to assess the scale, nature, and 
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technological effects of service-to-manufacturing linkages. On the 
services side, attention was restricted to such technical and marketing 
functions as applied R&D, management consulting, industrial design, 
and production engineering. On the manufacturing side, attention was 
restricted to Canadian single-plant firms with 200 or fewer 
employees. 2 The five industries finally selectcd for the project were: 
scientific instruments, electrical industrial equipment, auto parts, 
fabricated structural metal, and office and household furniture. Each 
of the fivc sampie industries holds an aboye-average share of local 
value added and manufacturing employment; each contains a fast­
growing population of small firms; and each faces considerable 
adjustment difficulties as a result of technological change, import 
competition, and rising labour costs, among other things. 

Two hundred self-administered questionnaires were mailed to the 
five-sector sample-40 per sector, proportionately stratified by 
company size (employment)-and a total of 109 valid returns were 
collected, giving a 54 per cent response rate (Table 4). The survey 
instrument was designed to capture five main dimensions of variation: 
(1) innovation and export performance (frequency of successful new­
product launches, percentage of sales for export); (2) sources of 
technological/professional inputs (in-house R&D activity, external 
consultant linkages, customer inputs); (3) market focus (customer 
segments, product characteristics); (4) demographic and industry 
characteristics (age, origins, size, occupational composition, perceived 
profi ta bili ty); and (5) technologica 1 goals / achievemen ts 
(product/process innovation, R&D activity). 

While only a snapshot of the findings can be presented here, four 
sets of results merit special mention.' First, a majority (60 per cent) of 
the survey firms introduced computerized numerically controlled 
(CNC) production equipment over the five-year study period.· Second, 

2Although in the Toronto survey "smaIl m<lIluf<lcturing firms" were defined as singIe­
plant units with 200 or fewer employees, this particular criterion was not based on a 
rigorous theoretical consideration of what actually constitutes a smaIl firm. The 
decision to select 200 employees as the cut-off point was based on the Ontario 
Research Foundation's (ORF) informaI "rule of thumb". Whether this cut-off point is 
too high or too low cannot be answered at this st<1ge, but suffice it to say that aIl 
109 respondents considered themselves in the small-firm category. 

'Analysis of nonresponse bias at the industry level revealed that the furniture sample 
was skewed toward the potentially least competitive segment of the population. 
Among auto parts firms, moreover, statistical tests uncovered a bias toward 
nonexporting or low-exporting firms. For a more detailed discussion of bias 
estimation, sampIe relÙlbility, and survey design, sec MacPherson (1988a). 

·lnformation on "new technology" adoption (production methods) was based on a 
mixture of categorical and open-ended survey questions. Respondents were classified 
as new-technology adopters provided that: (1) the newly acquired equipment 
significantly improved the firm's manufacturing capability; and (2) the equipment 
represented a vintage new to the firm. 
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fully 30 per cent of the survcy firms were born as a direct result of 
industrial spin-off, notably in the 1970s." Third, firms with large 
industrial clients were found to exhibit supcrior rates of new-product 
development. h Fourth, firms with links to external consultants were 
found to exhibit aboye-average performance with respect to export 
intensity and frequency of product innovation? These four sets of 
findings are discussed below. 

Adoption of New Technology 

A majority (n = 66) of the survey firms significantly improved their 
manufacturing capabilities over the study period by installing new 
production equipment (Table 4). Stand-alone CNC machine tools were 
the single most prevalent additions to fixed capital accross ail five 
industries. Significantly, further deployment of computerized 
equipment was regarded as an important technical priority among ail 
of the firms in this group. To put this in perspective, however, only one 
firm indicated a definite interest in coupling multistage process steps 
via CNC technology.H Integrated networks of CNC equipment were not 
a prominent feature of the innovation thrust. Nevertheless, a majority 
of the respondents stated that CNC technology provides a flexible and 
cost-effective means of producing small batches of customized output. 
This capability is important because many of the sampie firms are now 
in a position to tailor their products to the precise needs of individual 
customers-without incurring major efficiency losses through low­
volume production. Practical applications of the newly acquired 
equipment ranged from thermoset injection moulding of plastic auto 
parts to computerized wood cutting, jointing, and finishing; from 
electric motor coil winding to circuit soldering; and from die-cast 

"Spin-off firms are defined as firms that enter the market on the basis of production, 
marketing, or management experience gained directly from former employment in 
another (usuaIly larger) firm. The spin-off process can be either horizontal 
(production of a similar product) or vertical (production of a product input). ln this 
sample, aIl 34spin-offs received "assistance" from the original parent finn. 
Assistance varied from formaI help (for example, seed money, access to technical 
resources) to informaI help (for example, ad vice on the preparation of business plans 
and marketing strategies). 

6Product innovation is defined as the introduction and successful commercial 
development of a new or substantially improved product. Firms were asked to specify 
the nature and purpose of their innovation, including its current and projected market 
significance. 

7FoIlow-up inquiries revealed that a majority of firms expect to continue using 
producer service inputs in the future. While both absolu te and relative expenditures 
on these services are low, most respondents indicated that consultant inputs m<1ke an 
important contribution to their product development and marketing efforts. 

HData on new technology investment costs were not coIlected in the Toronto survey. ln 
this paper then, "rates" of new technology adoption do not account for the relative or 
absolu te scale of equipment expenditures. 
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Table 4 

SUMMARY STATISnCS FOR THE SAMPLE OF MANUFACTURERS 

Industry 

51 EIE Ar FSM OHF AlI 

De,;ired no. of respPl1ses 
Aclllal no. of respol1''''S 
Response rale ('Ir) 

40 
2S 
70 

40 
:11 
7S 

40 
20 
50 

40 
14 
l~ 

40 
16 
40 

200 
1119 
~4 

Innovc1tl)fS" 

A\'erage SiZl,b 
Exporter,;' 
Consllit,lnt llsersc! 
Spin-offs" 
New technolog/ 

25 
:19 
n 
26 
11 
15 

21 
56 
2:1 
22 
10 
22 

7 
76 
14 
1~ 

4 
Il 

6 
44 
10 
12 
6 
9 

:1 
22 

:1 

" l 
9 

b2 
49 
7:1 
SO 
:14 
66 

:\l)k: SI ::: ~cicntific in5trll])1l~nts; EIE L'lL'ctrica] indll~lri(11 L'qulpmctlt; AP .-== ,Hltl) piuh; FSr--.t ::: 

f,lbrÎL'c1tcd. structural 111l'ti'll; Ollr ::: otheL' dnd hou"ichold furnittHl'. 

,lNuI11hL'r of firn15 th"t introduced nc'.\' prllducts ln'L'T lYR2-1YH5. 

bAvl:'rc1gc llUlllQCr of tull-timl' L'mployccs. 

lNUI11bl'[ of firJll5 \\-ith fOfC'ign L'xport miukds. 

d\Jumber of firnb with bc1Ckwcud link"i te) univL'rsity/collcgl' dC'p<lrtn1l'nh Of L'xtl'rIl<ll spl'ciJlists in 
R&D, markding, production cnginl'l'ring, industrial design, n1allclgCIl1Cnt, l"ho[(üon tL>~ting, dJt(l ­

basE' pnwision, or i1dvl'rtisinf!," 

l'NumbL'r of spin-offs from insid.r the manubcturing sectpr 

'NlIlTlbL'r l1t firnls th.1t introdllced ne\\" manuf.Jcturing technnlogy" 

moulding and stamping to spray painting, In short, local manufacturers 
have been adopting relatively simple CNC tools for a wide range of 
labour-saving functions, A key element in the attractiveness of CNC 
equipment is that "temporarily dedicated" machines can be 
reprogrammed to perform a wide range of tasks, often with minimal 
downtime, As several chief executive officers revealed, moreover, 
CNC machines represent an investment in physical capital that is 
typically more flexible than fixed (for a good discussion of this point, 

see Gertler 1988), 

Small-Scale Industrial Spin-off 

The second package of results conccrns the origins of the SMF sample, 
Fully 30 per cent (n = 34) of these firms were barn as a direct result of 
small-scale industrial spin-off (Table 4), Although the precise 
impetus behind start-up varied considerably, ail 34 spin-off firms 
were initiated as a result of "opportunistic" motives, In the metal 
fabricating sector, for exampIe, four of the six spin-offs were formed as 
a result of declining parent performance, Here, spin-off occurred as 
part of a pre-emptive strategy for job preservation, and ail four of the 
spin-offs in this group (formed in the late 1970s) survived the last two 
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ESTABLISHMENT DATES FOR SPIN-OFF FIRMS, 1963-1984
 

recessions by specializing in custom work for industrial clients, For 
SMFs in scientific instruments and electrical equipment, however, 
spin-off was primarily motivated by a desire to make more money, In 
the instruments sector, for example, 8 of the 11 spin-offs were formed 
by professional engineers with ambitious career objectives. Here, the 
dominant motive appeared to be financial gain,9 Although the survey 
instrument was not designed to examine the commercial or non­
commercial motives behind spin-off, at least not in a direct fashion, 
the data indicate that SMFs have indeed been emerging from larger 
companies over the last few years. Furthermore, when spin-off 
activity is tracked over time, a clustering of SMF start-up can be 
discerned for the recession years that immediately followed the two 
oil price shocks of the 1970s (Figure 2). 

While this pattern also holds true for other modes of new-firm 
entry (for example, acquisitions, independent start-up), the prevalence 
of spin-off as a business formation route would seem fairly clear. 
Moreover, the popularity of the recession years as start-up periods 
would also seem clear. Whether this pattern reflects the influence of 
recession-push incentives is a question that cannot be answered here, as 
the original research effort was not designed to generate detailed 
information on the inducements behind different modes of new-firm 

"Whi1l' the Torontp survey uncovered no evidt'nœ of enforced spin-off (for example, 
strategic disinvestment), this does not mean that spin-off is al ways based on the 
ettorts of opportllnistic individuals who leave their "p<1rents" for financial gain. 
Indeed, as Shutt and WhiltingtLll1 (l9f\7) point out, spin-off C,1I1 also take place ,,,, 
part of " de\iberate corporate str,1tegy in which production costs and risks (unionized 
wage r,lles, uncertainty) are selectively externalized for dficiency purposes. 
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entry. Having said this, however, ,111 implication that can be gleaned 
from Figure 2 is that recent patterns of 5MF development may 
partially reflect a broader process of industrial fragmentation. ln 
short, some of the impetus behind the growth of the small-business 
sector can be traced to the selective disintegration of larger firms, 
notably during downswings in the business cycle. 

Market Segments and Customer Demand 

Table 5 suggests that firnîs with close market ties to larger indus trial 
companies enjoy an innovative advantage over their counterparts that 
cater mainly to non-industrial markets. For example, 68 per cent of the 
firms with industrial markets introduced successful new products over 
the study period, compared to only 46 per cent for firms with non­
industrial markets. Interestingly, this relationship aIso emerged on 
the export side. There, 88 per cent of the firms with industrial markets 
produce for export, compared with only 48 per cent for firms that 
mainly serve non-indus trial customers. A logical conjecture here is that 
whom one serves may be an important factor in how often one 
innova tes. Market focus also may be an important factor in ex port 
propensity. While the data are not robust enough to infer causality­
at least not in a direct sense-the evidence on hand suggests a general 
correspondence between new-product development, export 
involvement, and market focus. Output linkages are influential 
because certain types of customers are more "demanding" than others. 

Table 5 

PRODUCT INNOVATION AND EXPORT INVOLVEMENT 
BY PRINCIPAL MARKET FOCUS 

Count ( ) 
%Row 
% Column 
% Total 

Product 
Innovation 

Yes No 
- --­ -------

Export 
Involvement 

Yes No Total 

Indllstriill 
l1lilrkcts" 

Yes (35) 
68.6 
56.4 
32.1 

(16) 
31.4 
34.0 
146 

(45) (6) 
88.2 11.8 
61.6 (b.b 

41.2 5.5 

(51) 
100.0 
46.7 
46.7 

No (27) 
46.5 
43.5 
24.7 

(31) 
53.4 
65.9 
28.4 

(28) 
48.2 
38.4 
256 

(30) 
51.8 
83.4 
27.5 

(58) 
100.0 

53.3 
53.3 

- - ----------

Totill 
(~ of totill 

(62) 
56.8 

(47) (73) 
43.2 66.9 

(36) 
33.1 

(109) 
JOOO 

Chi-square 
---­

(X) 
-­

X = 5.38 P = 005 X = 19.47 p = 0.001 

<lFirnb th.H princip<lllv ~t'rve other manufacturing firm~ 
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Evidence From Ondrack (1980), Rothwell (1986), Utterback (1974), and 
Von Hippel (1978), among others, suggests that industrial clients are 
more likely to transmit innovation initiatives to suppliers than 
customers outside the manufacturing sector. Rothwell's work, in 
particular, demonstrates an "innovation-pull eHect" in which large 
technology-prod ucing firms send explicit technical signaIs to their 
major suppliers. The latter must then innovate to satisfy customer 
demand. ln this regard, it is worth noting that fully 45 per cent of the 
survey firms exist primarily to serve larger manufacturers. Moreover, 
follow-up interviews revealed that a majority of the innovating finns 
with industrial markets received explicit product suggestions From 
their clients (for a detailed discussion of this point, see MacPherson 
1988a). 

Lest the analysis become too simplistic, however, it is important 
to recognize that 5MFs with industrial markets do not constitute a 
homogeneous group. At the most basic level, it is pertinent to 
distinguish between firms that produce fully manufactured end­
products (for example, industrial lathes) and finns that produce 
intermediate or semi-finished components (for example, motorshafts). 
While both groups can and do innovate-often at high levels of 
excellence-an implication that can be gleaned From Table 6 is that 
manufacturers of end-products enjoy an innovative edge over their 
counterparts that cater primarily to intermediate demand. This may 
explain, in part, why the Ontario Premier's Council (Ontario 1988) 
recommended special policy support for 5MFs that produce original 
equipment. The logic behind this recommendation is that producers of 
intermediate goods ride a technological and market curve that reflects 
the growth or decline of larger firms. li ! While this does not mean that 
one mode of production is necessarily more desirable than the other, 
the data on hand suggest that innovation rates are higher among firms 
that cater to final markets. One possible reason for this contrast is 
that, on the one hand, suppliers of intermediate goods are more likely 
to improve their products incrementally on the design side in response 
to the shifting component needs of customers. End-product 
manufacturers, on the other hand, enjoy potentially greater scope for 
the introduction of entirely new products. While the evidence 
(Table 6) is suggestive rather than conclusive, an implication worth 
investigating is that prospects for successful 5MF development may be 

II!Pcrh'lps ,1 more fundamental motive bl'hind the recommendations of the Ontario 
Premier's Council is that policy support for milnufacturers of original equipment 
(not,lbly cilpitill goods) may ultimately reduce Ontario's dependence on imported 
Glpit,11 equipment. Because capital goods are essential for the production of consumer 
goods, public efforts to assist produCt'rs of innovative equipment l1lay eventually help 
don1l'stic producers in other industries. For a more det,lill'd outline of this 
pcrspective, sel' the Prcmil'r's Council report (Ontario 1988). 
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brighter in those industrial sectors that supply finished goods to end­
users. 

Table 6 

INNOVATION RATES AMONG MANUFACTURING-LINKED SMFs 

Main Produel Foeus End-produels Inlermediale Tolal 

Furnilure 1 (1) 0 (0) 1 (1) 

Metal fabricating 
Auto parts 
Electricai equipment 
Scientific instruments 

3 
a 
7 

13 

(3) 
(0) 
(5) 

( 12) 

2 
12 
10 
3 

(1) 
(5) 
(5) 
(3) 

5 
12 
17 
16 

(4) 
(5) 

(la) 
(15) 

Ali industries 24 (21 ) 27 (14) 51 (35) 

:'<otL': The numbcrs in pdrl'nthL'~l'S indic,ltl' inno\,(1ttlfS Chi-sqU'HL' tor innova.tion by product fucus = 
7AS, P = (JO~. 

SMF Innovation and Producer Service Linkages 

As mentioned earlier, Rothwell's (1987) evidence suggests a key role 
for external technological inputs in successful product development, 
especially at the small-firm level. The Toronto evidence is consistent 
with Rothwell's view (Table 7), and there are at least two possible 
reasons for this. First, SMF revenues are rarely sufficient to sustain 
permanent in-house hi ring across a comprehensive mix of scientific, 
technical, and management occupations. Thus, to resolve specific 
technical difficulties within a reasonable time-frame (and at 
reasonable cost), many SMFs have turned toward independent 
specialists with unique skills. Second, product innovation has become a 
central ingredient in the competitive success of a growing number of 
firms (Design Council 1983). More bluntly, small companies that 
produce mediocre goods typically stay small. These twin thrusts add 
up to a partial model of innovation in which progressive firms 
actively seek external knowledge to support in-house efforts. On the 
supply side, public and private consulting units are available that 
ca ter directly to the innovation requirements of local SMFs. In Toronto, 
for example, semi-public organizations such as Ortech (formerly the 
Ontario Research Foundation) have long been advocating doser links 
between SMFs and the province's fast-growing stock of producer 
services. On the demand side, moreover, the potential market for 
producer services is substantial, especially in light of recent 
employment growth at the SMF level. The important point, however, 
is that many Toronto SMFs have been using consultants for innovation 
support, indicating a degree of sectoral complementarity that often 
escapes attention in the literature on services. 
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Table 7 

PRODUCT INNOVATION BY THE INCIDENCE OF BACKW ARD 
LINKS TO EXTERNAL CONSULTANTS 

Counl ( ) 
0/, Row 
0/, Column 
<7, Tolal 

Produet Innovation 

Yes No Total 
- ----­

Consultant 
linkages 

Yes (54) 
675 
87.1 
48.5 

(26) 
32.5 
55.3 
23.8 

(80) 
100.0 
73.4 
73.4 

N(, (8) 
27.6 
12.9 
7.3 

(21) 
72.4 
44.7 
19.2 

(29) 
100.0 
26.6 
26.6 

Total 
'1, of total 

(62) 
569 

(47) 
43.1 

(109) 
100.0 

Note: Chi-squ<)rt' =B.S3, P =00], n = ]1l0. 

Discussion 

While the empirical results converge with a broad stream of 
international research, particularly with regard to the innovation­
producer service relationship, sorne of the findings suggest 
beh,wioural patterns that were not anticipated during the early days 
of the study. First, flexible production tools were introduced across the 
entire industry range. Small firms in the furniture industry appear no 
less interested in acquiring new production equipment than firms of 
comparable size in the other sectors. Although the acquisition of 
equipment was typically confined to stand-alone machines, adoption 
of even the most basic CNC technology represents a major achievement 
in terms of potential industrial efficiency. Second, fully 30 per cent of 
the sampie firms were born as a result of small-scale industrial spin­
off, notably in the 1970s. A further 35 per cent were started by 
individuals with previous industrial experience in the large-firm 
sector. While no significant relationships emerged between spin-off 
activity and the other major variables, this particular mode of small­
finn entry would appear to be fairly durable. Finally, firms with 
industrial markets emerged as innovative leaders in terms of frequency 
of new-product development. 

While there is little doubt that SMFs can make an important 
contribution to the economy, rapid small-firm development has by no 
means been confined to technology-intensive industries. As noted 
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earlier, some of the fastest rates of sMF growth have occurred in 
traditional or medium-technology sectors, many of which are exposed 
to intense foreign competition. From a policy perspective, the logic of 
market adjustment suggests that finns in import-impacted sectors 
should not receive prolonged trade protection, investment assistance, 
or costly subsidies (Economic Council of Canada 1983, 1988). While 
this is a defensible perspective (depending on one's political/ economic 
persuasion), it does not follow that membership in an import-affected 
sector implies bleak commercial prospects for ail of the firms in that 
group. Indeed, the emergence of young sMFs in "troubled" sectors 
implies that adjustment may already be taking place. In this regard, 
evidence presented earlier suggests a useful role for product innovation, 
new manufacturing technology, and the intelligent use of external 
know-how. Curiously, however, innovative sMFs outside the "high­
technology" sphere have generated scant policy interest, despite their 
ability to main tain employment during cyclical downswings in the 
economy. Data from the samp1c suggest that small firms of ail types 
are capable of introducing new or substantially improved products for 
specialized segments of the market. The data also reveal that a wide 
variety of sMFs have bccn investing in new technology to achieve 
improved flexibility. The real growth challenge for many of these 
firms is to capture multiple-market niches to support sales expansion, 
particularly through exports. The ultimate challenge, of course, is to 
move beyond the sMF category altogether. In this regard, greater use 
of external expertise might conceivably play a helpful role. 

Having said this, however, it is worth noting that the innovation 
model implied by the service-to-manufacturing relationship may not 
be weil developed in Canada. Whi1c over 70 per cent of the survey 
firms obtained useful producer service inputs over the study period, 
firm-speci fic evidence documented elsewhere (MacPherson 1988a) 
indicates that few sMFs actively acquired external expertise using 
systematic search procedures. Furthermore, while some of the most 
innovative and export-intensive firms displayed complex multiple 
links to a wide mix of consultants, sMFs in this category accounted for 
less than 20 per cent of the total sample. Impressionistic evidence from 
a series of personal interviews revealed that some sMFs are less able 
to obtain high-order consultant inputs than others. Part of the problem 
may stem from imperfections in the operation of the local information 
market. On the demand side, for example, some firms appear to lack 
the in-house skills required for accurate specification of their external 
input needs. On the supply side, it is possible that some producer 
service units may not be as "visible" as they should be. While the 
Toronto survey generated only anecdotal evidence to support these 
notions, ongoing work by Britton (1988, 1989) suggests that 
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transactional obstacles to information retrieval can slow the pace of 
innovation among both large and small manufacturers alike. Many of 
these obstacles are amenable to government intervention, yet, as 
Britton points out, efforts to apply a transactions cost framework to 
Canadian innovation policy have not been attempted. This is 
unfortunate because evidence from other countries reveals that sMFs 
with well-articulated informational linkages can reap substantial 
benefits (Rothweil and Bessant 1987). significantly, however, these 
benefits appear to accrue only to those firms that can identify, 
evaluate, and specify the kinds of external inputs that are needed. 

Data presented earlier also suggest that manufacturing may itself 
function as a potentially major source of new sMFs. In light of shutt 
and Whittington's (1987) work on corporate fragmentation, part of the 
sMF growth phenomenon may be connected to a wider process of 
industrial restructuring in which new small firms are born as a direct or 
indirect result of spin-off. Recent work by the Premier's Council 
(Ontario 1988) suggests that large manufacturing firms can act as major 
seedbeds for new sMF development. While Bell Northern Research 
and Northern Telecom are often the only "seedbeds" mentioned in work 
of this sort, a recent survey by Rillphs (1987) shows that spin-off 
activity has occurred ilmcHlg large Canadian firms in a variety of 
sectors. To date, however, little empirical work has been carried out on 
the relative popularity or durability of this particular mode of new 
business start-up. At the same time, industrial sectors in which spin­
off is most likely to occur hilve not been systematically identified. It 
must be recognized, however, thilt Canada has few large firms from 
which new sMFs Ciln emerge. Furthermore, as the 1990s unfold, the 
potential for this kind of sMF start-up may diminish somewhat, if 
only because many large indus trial firms have already pruned their 
operations in response to both domestic and foreign competition. 
Suffi ce it to say that the sectoral and spatio-temporal dynamics of 
spin-off will remain poorly understood for some time. 

Finally, it is worth noting that some of the results presented 
earlier suggest partial correctives to a number of emerging perspectives 
on industrial and technological change. On the production side, it 
appears that small firms have not been investing in full-scale FMs 
technology. Of course, in view of the tight revenue constraints that 
confront most small manufacturers, lack of commitment to full-scale 
FMs production is not surprising. At the same time, however, evidence 
from Fertey et al. (1986) and the Economic Council of Canada (1988) 
suggests that larger Canadian firms illso have been reluctant to make 
major FMs investments. This is not to deny that significant 
technological improvements hilve been tilking place in Canada's 
manufacturing cilpability. Nor is it to deny that il number of 
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innoviltive firms have benefited substilntially from full-scale FMS 
technology.11 In realistic terms, however, the evidence suggests a more 
modest innovation path based on stand-alone CNC machines. While 
adoption of flexible tools represents a useful starting point, especially 
for small firms, the current empirical picture is a far cry from the 
robotized small factories envisaged by industrial futurologists. On the 
product front, moreover, it should be recognized that innovation has 
been taking place among progressive SMFs in a wide mix of 
industries-not just high-technology ones. An implication here, and 
one thilt deserves serious policy consideration, is that innoviltive 
SMFs in traditional sectors may turn out to be just as important to the 
Canadian economy ilS their more visible counterparts in the high­
technology ilrenil. Furthermore, if job growth ilmong traditional SMFs 
continues to match job growth among small high-technology firms, 
then policy instruments that filvour the latter at the expense of the 
former may have to be reshaped. 

Conclusions 

While SMFs have become a distinctive component of Canadian 
milnufacturing, it would be inappropriate to view such firms in 
isolation from their forward and backward linkilges to establishments 
in other sectors, industries, and size groups. Evidence documented 
earlier suggests that many SMFs are dependent on larger firms for 
markets, technologicill initiatives, and product ideas. At the same 
time, the evidence suggests an important intermediate role for 
consultants in the producer services. These kinds of interdependencies 
imply that policy instruments for SMF support should focus more 
sharply on the input-output relationships that create growth 
potential ilmong firms in different parts of the economy. More 
specifically, support systems should acknowledge the technological 
role of knowledge-based inputs (producer services, R&D), customers 
(output linkages), and market focus (end-products versus intermediate 
gonds). Furthermore, given that part of the SMF growth phenomenon 
may be linked to a process of corporate fragmentation, public 
initiatives to encourage small-scale industrial spin-offs might be 
worth exploring. Such initiatives, if successful, could hasten Canada's 

Il Use of the term "fuII-scale FMS tcchnology" is intended to con vey ,1 sense of 
automated pmcess control in which flexibly Iinked CNC machines Me responsible 
for strategic aspects of the firnù production operation. While Certler (1988) 
provides a good description of what is involved here, the distinction between 
limited FMS cldoption and full~scale FM5 adoption is at this point a matter of 
qualitative judgement. As far as tl.is p"per is concerned, the distinction is f'lirly 
blunt-stand-alone CNC machines versus intcgrated nests of machines. 
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ildjustment to import competition by encourilging viable 
specializations in troubled sectors. While there is evidence thilt 
eldjustment may already be ta king place, the need for accelerated 
ildjustment will no doubt intensify in the 1990s. lncrementill adoption 
of the Canildil-U.S. free trade ilgreement will certainly add further 
impetus to the need for industrial restructuring. Appropriate business 
responses at the SMF level might usefully include greilter recourse to 
external expertise, greater use of flexible production technology, and a 
shift towilrd higher villue-added activity. Set against this context, 
the scope for helpful and commercially legitimate government 
intervention mav be considerelble. 
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