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ABSTRACT 

In the kaowledge-based economy, innovation is the key driver of success. SMEs, with 
their dynamism, adaptability and flexibility, constitute a central component of the innovative 
economy. This paper attempts to shed lig.b.t on the role of SMEs in today's knowledge-based 
economy by reviewing a number of empirical papers associated with innovation and film size. 
The paper addresses sources of innovation as well as the impediments faced by SMEs. Lastly, 
the paper raises some policy challenges facing SMEs in the new economy. 

The authors wish to thank.kobert Dunlop for helpful comments. The views expressed in this 
paper are those of the authors and are not necessarily those of Industry Canada. 
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• 1. Introduction 

Much h.as been written about the knowledge-based economy (KBE) 1 . The concept is 

becoming widely familia-  and needs little elaboration here. Suffice it to say that countries 

worldwide are witnessing the evolution of this globalknowledge-based economy in which 

technological advances, particularly in information and communication technologies (ICTs), 

both facilitate and at the same time reflect the process of lmowledge accumulation and diffusion„ 

Most importantly, for present purposes, this process is the means to foster and sustain the ra-pid 

and continuous innovation that is crucial for survival and prosperity in the fiercely competitive 

K.BE. Accordingly, for policy and decision makers, in both the public and private sectors, the 

innovative capacity of national economies, of regions, industries, and individual firms, is of 

considerable importance. The characteristics and structure of the economy tha.t may affect 

innovation --market structure, competitive climate, industrial organization, institutional 

infrastructure, for example-- therefore require close analysis. One of the most important among 

this array of factors that relate to innovation or."ilmovativeness" is the question of firm size, and 

for very good reason. 

As table 1 shows, striall and medium-sized enterprises (SMEs)2  account for substantial 

proportions of econornic activity in. many advanced economies. The proportion of all fim-is 

accounted for by SMEs in practically all OECD countries now stand at over 95 per cent. SMEs' 

contribution to employment is now generally more than 50 per cent. Contributions to GDP are 

somewhe smaller, but nevertheless substantial. 

I  Scc , e.g. OECD (1997c); for Canadian examples: Lee and Has (19 )6); Gera, LeesSing and Newton (2000). 
2 1t  should be pointed out at the outset that the small *firm population is extremely heterogeneous, rimning the gamut 
from the hot-dog stand to the would-be "dot corn". Thus it is important to bear in mind both industry differences as 
well as differences in the characteristics of small firms within industries when considering innovative capacity. • 
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Table 1. The Role of Small and Medium-sized Enterprises (SIV1Es) 2  in National Economies 

Percentages 
SMEs as a 	Employment 	SME  contribution 

percentage of 
enterprises 

Australia 	 96.0 
Belgiwn 	 99/ 
Canada 	 99.8 
Denmark 	 98.8 
Finland 	 99.5 
France 	 99.9 

• Germany 	 99.7 
Greece 	 99.5 
Ire1a.nd 	 99.2 
Italy 	 99,7 
Japan 	 99.5 
Netherlands 	 99.8 
Portugal 	 99.0 
Spain 	 99.5 
Sweden 	 99.8 
Switzerland 	 99.0 
U.K.. 	 99.9 

99.7 
1. SMEs definir-on varies across countries but most countries defme SMEs as having less than 500 employees. 

Some countries such as Italy and Sweden defme them as having less than 200 employees. 
2. All data are for 1991, except Spain, Canada and Ireland (1989), G-errnany, Greece and Italy (1988)  the 

Netherlands and Prance (1990). 
3. Manufacturing only 
4. For Canada, percentage of sector employment and GDP in 1993_ 
5. Percentage of value added. 
6. Percentage of value added in manufacturing. 
7. Percentage of sales. 
S.  Percentage of private sector employment in 1992. 
Source: OECD (1997b), 

While the evidence suggests that the . size distribution of firms has tilted towards the SME 

end of the spectrum. in many countries, one of the more interesting questions concerns the 

dynamics of employnaent change .  Table 2 illustrates, for selected OECD countries and various 

time periods, the rates of gross job creation and loss, based on longitudinal data bases. The rates 

for both indicators decline monotonically with firm size, suggesting greater dynamism, as well as 

turbulence, among SIVIEs. 

to GDP 

2 
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With the exception of the U.S. in the period 1973-88 the small firm sector is a superior net 

creator ofjobs. 

Table 2. Job Creation and Loss Rates1  by Size of Establishment 
Percentages 

Number of employees 

0-19 	20-49 	50-99 100-499 	500+' 	Total 
Canada, 1978-92 

Gross job creation 	26 1 	14.9 	13.0 	11.1 	5.9 	13.4 
Gross job losses 	18.6 	14.6 	13.8 	11.9 	7.1 	12.1 
Net job creation 	8.1 	0.3 	-0.7 	-0.8 	-1.2 	1.3 

Denmark, 1985-86 
Gross job creation 	30.3 	15.5 	13.2 	12.6 	7.6 	17.1 
Gross job losses 	18.6 	11.5 	11.9 	10.4 	11.0 	12.9 
Net job creation 	11.7 	4.0 	1.3 	2.2 	-3.4 	4.2 

Germany, 1978-93 
Gross job creation 	14.7 	9,0 	6.6 	5.5 	1.7 
Gross job losses 	12.3 	18.6 	13.4 	18.7 	8.2 
Net job creation 	0.7 	1.0 	0.1 	0.2 	-0.8 

U.K., 1985-91 
Gross job creation 	15.0 	8.2 	8.1 	7.4 	4.0 	8.2 
Gross job losses 	10.7 	7.7 	5.7 	5.7 	3.7 	6.4 
Net job creation 	4.7 	0.6 	2.6 	1.7 	0.3 	1.9 

U.S., 1973-88 
Gross job creation 	18.7 	112 	12.2 	9.6 	5.4 
Gross job losses 	23.3 	15.3 	13.5 . 	10.7 	5.6 
Net job creation 	-4.5 	-2.1 	-1.3 	-1.1 	-0.2 

1. Percent of initial employment. 
2. Germany and the U.S., 100-249, 
3 - Germany and the U.S., 5000+. 
Source: Schreyer (1997). 

Given  the critical importance of innovation in the KBE, and even the very significant 

contribution of SMEs to the economies of many countries, including Canada, a priority question 

for policy research is quite simply: just how innovative is that substantial sector of the economy 

that is made up of SMEs? 
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• 	There has been a long and lively debate about the version of the "Schumpeterian 

hypothesis" that maintains that large firms innovate more than small (You, 1995). Thus, for 

example, it is alleged that larger firms with superior resources can afford to do R&D, access 

technological information, forge partnerships with universities and governments, and so on. 

Small fimas are said to be more flexible or "nimble" and to have closer relations with customers 

and suppliers. Drawbacks for large firms might include certain dangers of sclerosis: 

unwieldiness, hierarchy, rigidity, communication problems, impersonality, etc .  Small firms, by 

contrast, may be less hidebound by tradition and procedure, and have speedier and more personal 

communication. In any event, for present purposes a convenient point of departure is the 

observation that "the most notable feature of the considerable body of empirical research on the 

relationship between firm size and innovation is its inconclusiveness" (Cohen and Levine, 1989 

p. 1069). 

This paper does n.ot attempt a comprehensive review of the literature relating to 

innovation and firrn size. Rather, it is an attempt to illuerate some of the various empirical 

approaches to this question and to pull together some of the most recent eviden.ce on this topic. 

While many of the references are Canadian, the issues are sufficiently generic, and the findings 

sufficiently representative, as to be of interest to a wider readership .  Before turning to the 

empirical evidence in sections 3 and 4, we briefly take up the meaning of innovation or 

"innovativeness" and, without offering a single definition, try to emphasize the Vat/011S 

dimensions and indicators of the concept. As far as policy implications are concerned we offer 

two perspectives: section 5 sets out some of the factors that are conducive to, and some that are 

barriers to, innovation; section 6 alludes to certain generic policy approaches that might usefully 

be considered by decision makers. Concluding remarks follow. 

4 
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• 	2. Interpreting Innovation 

Before turning to the question of the relationship between innovation and firm size we 

briefly address the concept of innovation itself since it is variously defined,  cornes  in many 

guises, and is measured in different ways. 

Innovation can be broadly defined as "the ability to manage knowledge creatively in 

response to market-articulated demands and other social trends" (OECD, 1999b). In this study, 

we focus on the economic aspects of innovation. We therefore lean towards a rtarrower 

definition suggested by Baldwin and Scott (1987) who follow Schumpeter's definition of 

innovation as: "a change in a firm's production fimction, resulting either from production of a 

new _product or introduction of a new production process or, in less rigorous terms, the 

eeonomic implementation of knowledge and invention. Innovators are those who first make 

economic use of ideas or discoveries (inventionS) they may or may not have originated. The 

innovator brings tôgether and organizes a set of inputs  ta  produce a new product and introduce 

it to the market, or to implement a new production proCess". 

In considering the concept of innovation, an important distinction is between "hard" 

technological innovations (robots, lasers, CAD/CAM systems) and "soft", "complementary" 

innovations (innovations in organizational design, human resource management, etc.). Indeed, 

with respect to process innovations, there is an extensive 1iterature demonstrating that new 

machinery, equipment and software require innovative organizational settings, management 

practices and worker skills if their potential is to be realized (Betcherrnan, 1996; Newton, 1996). 

Since knowledge resides in, and is created and diffused by people, the human side of innovation 

is of paramOunt importance. Thus innovative concepts such as the high performance workplace, 

5 
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• the leaming few, and the development and management of intellectual capital are receiving 

increasing attention (Newton and Magian, 2000). 

If defining innovation is difficult, then measuring it is equally so. Various indicators and 

proxies can be invoked. R&D and patents, despite well-known drawbacks, continue to be widely 

used in the empirical literature. Many surveys (e.g. Betcherman and McMullen, 1986) count the 

proportion of films using some generic technology (computer-based technologies—CBTs—for 

example) and/or a set of complementary organizational innovations (such as job redesign; 

employee involvement; teams; contingent compensation, etc.), Others (e.g, Baldwin and 

Sabourin, 1998) examine the use of a set of, e.g., advanced man-ufacturing technologies .  (AMTs). 

Attempts to address the people side of irmovation might examine the skills and coMpetencies of 

firms' "Imewledge workers" using prœdes such as the proportion of the workforce with a degree, 

or the number of scientists and engineers. In some cases, it is not just the use (or not) of a 

technology or innovation that is important, but also the number of innovations adopted or the 

rate of innovation (per number of employees, for example). Certain qualitative dirnensions • 

could also be important. For instance, the novelty of the innovation: is this new juSt to the firm 

or industry, or is it a "Canadian first" or even "world erst"? Second, speed is of the essence in 

the innovation process, so one might want to try to xneasure speed-to-market, frequency of 

innovation, or the proportion of the firn-i's products that are new. Third, impact: is the 

innovation an incremental reftnement in a limited area, or a radical, revolutionary breakthrough 

with myriad pervasive applications? 

Finally it is Important to view innovation as aprocess involving: various soirces; the 

objectives that the innovation is designed to pursue; impacts on the production proCess (in the 

case of process innovations) and/or the market (in the case of product innovations); the beneflts 

6 
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conferred on the innovating firm; and the impediments that hinder innovative activities. A yet-

wider context would point to the "systems of innovation" (national, regional, local) within which 

the innovating firrn operates—the various actors in the system, the infrastruCture, and the 

institutional and policy frameworks. These factors all have fundamental implications for the 

innovative capacity of the individual firm. 

3. Innovation and Firm Size 

3d R&D, Patents and Firm Size 

There have been many empirical studies investigating the relationship betweeri 

innovation and firm size. Virtually all past empirical studies relied on a proxy measure of 

innovation since, as shown above, there is no standard indicator called "innovation". Typically 

the indicators fall into three broad categories (Acs and Audretsch, 1991; Archibugi and Pianta, 

1996). The first category focuses on innovation inputs. These include such measures as research 

and development (R&D) expenditures or the number of researchers. The second category relies 

on patent statistics to measure au intermediate output of innovation. The last category attempts 

to measure inriovative output based on surveys, case studies, expert opinion, etc. l3oth R&D and 

patents are proxy measures of innovation and both have conceptual shortcomings. For example, 

R&D only indicates resources used to produce innovative output, but it may not  capture  the 

amount of resulting innovation outcome. It is, in other words, an input of the innovation process, 

but not an output. R&D is neither a necessary nor sufficient condition for innovation: inàny 

innovations stem from sources other than R&D, and much R&.D activity does nôt yield any 

innovations. 

Many researchers have relied on patents as an output indicator of the innovation process. 

However, patents have their own weaknesses. First, many patents are not commercialized-- 

7 
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.1 

suggesting that many of them do not result in innovative output. Second, many .commercialized 

ideas are in fact not patented. Next, there is conSiderable Variation in the economiO value of 

patents. Finally, there are sig,nificant differences in the propensity to patent across firms, 

industries and countries. Nevertheless, despite their weaknesses, patent data are widely used3  

and there have been extensive empirical studies relating R&D and patents to firrn size. 

Although empirical results are niixed, the overall empirical evidence on R&D and firm 

size seems to support the Schunapeterian firm size hypothesis in that R&D expenditures appear 

in many studies to increase atleast proportionally with firm size (Acs and Audretsch, 1993; 

Freeman and Soete, 1997; Symeondis, 1996; Cohen and Levin, 1989; Baldwin  and  Scott, 1987), 

To this conclusion one might add the following proviso, postulated in Freeinan and Soete 

(1997). Of the small firms that do perform, R&D, there are two important categiories. First, those 

that have just begun to exploit a new invention and whose sales are therefore low relative to 

R&D. Second, those with à special, R&D-sustained expertise in a narrow field.- In both cases 

one would observe high R&D-to-sales ratios. Moreover, the authors contend on the basis of the 

rapid growth of science parks and the number of university spin-offs, that the proportion of srnall 

firms in these two categories has grown in recent decades. So one might suppoSe that the small 

firm contribution to the innovative capacity of the economy, at least in terms of R&D, has been 

increasing. 4  

The Sch.umpeterian size hypothesis seems to have been challenged by empirical studies 

relating patent activity and firm size. Thus, patent activity appears to increase less than 

proportionally to firm size (Acs and Audretsch, 1993; Baldwin and Scott, 1987; Cohen and 

• 3  For a recent example using Canadian and US patent data, see Trajteriberg (2000). 
4  In addition, Almeida (1999) and Auclretsch (1999) observe that new small funs turn  outside for knowledge. to 
build their hmovation capacity. At the sanie time, they also share knowledge with other local films 'thereby playing 

8 
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• Levin, 1989). This apparent paradox was partly explained by Aos and Audretsch (1991) who 

fomid that the prodiactivity of R&D (as measured by patents) decreased with ern size --although 

it should be noted that their endings were based on a sample of high R&D erms With relatively 

few small firms. 

Figure 1. Share of Innovation Expenditure (13 European Countries) 

Investment in 
Machinery & Equipment 

R&D 

Trial Production 

Production Design 

Other 

Marketing 

License & Patents 

0 	10 	20 	30 	40 	50 	60 

°Ifo 

Source: Evangelista, R. et al. (1997).  

an important role in building regional knowledge networks. On the other hand, larger firms peràdive;theniselves to 
be more self-reliant and do nte actively engage in building networks with local organizations, 	 • 
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• 

• 

In any event, innovation involves much More than R&D. or patent activity. Figure 1 

shows the shares of innovation eXpenclitures 5 baped on 13 European countries. It!should be noted 

that firms spend significant amounts on non-R&D related activities. What is intqestmg, 

however, is that the evidence of such expenditure patterns shows that the R&D share of 

innovation expenditure increases with firm size (Evangelista et al., 1997). 

3.2 Innovation Output and Finn Size 

Over the last twenty years, there have  ben a number of empirical studies 'using special 
: 

survey .data to better understand innovation actiVity. These surveys attempted to d
I

irectly 

measure innovative output (or commercialized innovations). An. exhaustive reviw is beyond the 

scope of this paper-, but for illustrative purposesithe four suxveys mentioned beloW can be 

grouped .into two stylized sets that may give the:reader a flavour of possible apprOaches. The 

; 	. 
first group follows the "object" approach in that it is based on the hindsight identification of 

innovations identified by expert opinion or technical journals. the second group is based on the 

"subject" approach inasmuch as the identification of innovation relies on the resplibridents' 

assessments of their own innovations. 6 	 • 	• .•• 

The U.S. Small Business Administration (SBA) constructed a database that•uses the 
1 

number of innovations as the measure of innovative output in each of four-digit SIC U.S. 

manufacturing industries in 1982 (Acs and Audretsch, 1990). Innovation is here defined as "a 

process that begins with an invention, proceeds With the developm.ent of the inverion, and 

results in the introduction of a new product, proàess or service to the marketplace" andWas 

identified by examining over 100 technology, engineering and trade journals. 7  In Somewhat 

e  Includes expenditures for the following six items:Re> patents and licenses; production desigrtl; trial production 
and tooling up; marketing; investment in plant; machinery and equipment, 
d  See Archibugi and Bianta (1996) for advantages and disadvantages associated with each approach. 

The innovations recorded in 1982 as a result of inventions made, on average 4.3 years earlier. 

10  
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similar vein, the Science Policy Research Unit (SPRU) at the University of Susse compiled an 

innovation database oVer the period 1945-1983 in which innovations were identified on the basis 
1 

of technical experts' opinions of successfully commercialized innovation in the U.K. (Pavitt, 

Robson and Townsend, 1987). 	 • 
• 

Two other sets of surveys basically follow the "subject" approach. The Centre for 

Business Research (CBR) at the University of Cambridge conducted three separate surveys on 

U.K. SMEs since 1990 (Cosh, Ilu,ghes and Wood, 1999). Innovations were identified on the 

respondents' UWE assessment of innovation. Second, Statistics Canada's 1993 Skyey of 

Innovation and Advanced Technology (SLAT) also relied on self-identification (Baldwin, 1997), 

as did Statistics Canada's 1989 Survey of Manufacturing Technology and the 1998 Survey of 

Advanced technology in Canadian Manufacturing (Baldwin, Rama and Sabourinl 1999) as Well 

as the 1996 Survey of Innovation (Gellatly, 1999; Gellatly and Peters, 1999). 

From this latter set of survey evidence, Baldwin (1997) compared innovai
i
ion by finn size 

for Canadian manufacturing based on the 1993 Survey of Innovation and Advanci ed Technology 

(SIAT). He found that the proportion of innovating firms increases 'Çirith the size lof firm  as  

shown in Table 3. In fact, the Table shows that the incidence of innovation increases from 30% 
i
! 

for micro -films to 63% in the large firm group. Furthermore, Baldwin and SaboUrin (1998 )'  s 

study, based on the 1993 SIAT for Cdnada and the 1993 Survey of Manufacturing Technology 

for the US, reveals that smEs Jag beliind large establishments in adoption of at least one 

advanced technology in both Canada land the United States. 8  Moreover, large establishments use 

multiple technologies more than small establishments. 

; 	. 
s  The results are based on both Canadian and U.S. surveys on manufacturing technology. . Advanced technologies 
include, computer-aidcd d.esigning and engineering (CAD/CAE); digital representation of CAD (iiltput; use of 
robots; local area networks for technical data; computers used for control in factories, etc. 

11 
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Table 3. Percentage of Firms with Product/Process Innovation in Canadian! 
Manufacturing, 1989-91 	. 

Number of employees 
0-19 	20-99 	100-499 	,;500+ 
29_9 	38.9 	41.2 	63.f 

Source: Baldwin (1997). 

Baldwin, Rama and Sabourin (1999) use three Statistics Canada surveyS èif innovation in 

manufacturing to trace the use of some seventeen advanced manufacturing technOlogies (AMTs) 
• ,, 	_ 

over the period 1989 to 1998. When the technologies were grouped into seven finictional areas 

and the firms into small (0-49), medium (50-249) and large (250 -I-) the data reve laled that for 

each of the individual years 1989, 1993 and 1998, and for each of the AMT grate, usage 

increases monotonically with size. Next,  in. 19g9  the percentage of establishment using the 

functional technologies was considerably greater in large than in small Ihms: foilmost functional 

technology groups the large firms' proportio n  outweighed the small by a factor dr 5-6, thus 

indicating a sizeable "innovation gap" between large and small firms. By 1998; ..khile the • 

positive relationship between AMT usage and firm size remains intact across all  he fimctional 

teclmology groups, the orders of magnitide of the gap have decreased substantially- The usage 
. 	. 

percentages for large firms,  with  a couple of exceptions, now typically outweigh: !thOse of small 

ferns by a factor of 2-3. The general tenor of these results is confirmed in  Baldwin and Sabourin 

(2000) which differs slightly in that 15 individual technologies are grouped intO 4 functional.  • , 

areas. 

The results so far suggest that innovation is positively related to firm  si  iel jHowever, it is 

misleading to conclude that small firms are not innovative. Table 4, based on St4tistics Canadas  

1993 SIAT, provides evidence that small finns are indeed innovative. It shows th
I
at small firms 

• : 	• 

12 
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• 
... 	. 

introduce just as many product innovations per innovator as larger Erms, thOughlihey,lag behind 
1! 

larger firtns in process innovations (Baldwin, 1998). 

,! 
Table 4. Nurnber of Innovations per Innovator in Canadian ManufactUring 

Number of employees 

5$89-91 

All 	20-99 	100-499 	15004- I! :! 
innovators 	 ;11 

3.4 	3.6 	2.9 	4.211. 
1.9 	1.6 	2.1 	: 1  2.411 	• 
2.4 	3.0 	1.7 • 	2:§r  

• 

, 	..11 	• 

i 
I . 	r 

. The work of Cosh, Hughes and Wood (1999), using the UK SME data bàsdat Cambridge 
:11 	• 

:1: 	.11. 	; • 
University's Centre for Business Research points to the important "seed-be'd." rol;eithàt  micro and 

;1;: 	1: 	• 
". 	•11. • 	• 

small manufacturing firms play in the process of technological change and innoietion, Of 

.1! 	1 1  
particular significance, given our observations that small firms  are  less likely thetheir larger 

:.• 
1 . . 	•1: 

Counterparts to introduce process  innovations, is the finding that the introdiïCtiorj é.d sitch process 

; 
innovations reduces the probability of S/+,4 failure. The introdietion of prOductliiiinovations, on 

the other hand, significantly increases the probability that an SME will be.acquir0. 
.;;, 	.11 	• 

Two other data sets mentioned above also testify to the innovativenss of: Small firms. 

1 1 : 	ji 	• 
For example, Acs and Audretsch (1987, 1988, 1990, 1991, 1993) used the ~ .S.  SEFA :data . • 

11; 
extensively to analyze innovation and firm size. They focused on the innoViationiiâté (numb .er  of 

' innovations introduced Per 1,000 employees) rather than the incidence of irinova:tion.:as  in  ;:: 	• 
11: 	• 	; 	• 

B aldwin'(1998)9 . That is, their approach corrects for the size of employment. i?kà and 
•.1. 	;: h  

Audretsch (1987) found that tbe average SME innovation rate of 0322 waeigher:than the large- 
• 

Type of innovation 

9  The distinction is important in that it may well alter the interpretation of empirical resulte 
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•• 
firm innovation rate of 0.222 in U.S. manufacturing in 1982. However, thei.'e is kJii.è important 

qualification. They also found that the innovation rate by firm size varies aeros iedustries. 
! 

; 
Table 5. Innovation  Ratesi  of Large Firms and SMEs by Manufacturing Indtistry in the 
U.S., 1982  

Large-firm 
innovation rate 

(LIR) 
8.46 
2.26 
2.20 
2.01 
1.23 
1.11 
1.13 
1.00 
0.96 
0.98 
0.76 
0.87 
0.55 
0.54 
0.35 
0.00 
0.25 
0.14 
1,58 
0.44 
0.00 
1.88 
0.96 
0.85 

SME 
innovation rate 

(SIR)  
0.00 
0.00 
0.39 
0.67 
0.00 
0.00 
0.09 
0.00 
0.00 
0.06 
0.00 
0.11 
3.04 
3.45 
3.54 
3.33 
3.75 
3.91 
5.53 
4.55 
6.67 
9.03 
8,22 
8.75  

Differences in 
lriilovat4:rate 
(otEzt-Lje:sm)  

8 1.46 
: 	• ' .2126 

• 

!. '11'04 
• 

; 1196: 
«92 

0 1.14 
. 	2149 

. 7t191: 

• -31.50 

jr • 
 -K67 

" • 2:jr15• 

desà. 

Tires 
Agr. Chem 
Industrial machinery 
Food machinery 
Ammunition 
Cottonseed oil mills 
Cheese 
Wet corn milling 
Storage batteries 
Paper products 
Truck & bus bodies 
Paper machinery 
Power handtools 
Surface agents 
Industrial controls 
Primary copper 
Gum & wood chemica,ls 
Measuring devices 
Scientific instruments 
Counting devices 
Synthetic rubber 
COntrol instruments 
Computing equipment 
Scales and balance 
1. Innovation here is defined as "a process that begins with an invention, proceeds with the dé4ib ypent of the 

invention, and results in introdueiton of a new product, process or service to the niarkd:tplaeel 
.. Source! Ac s and Audretseh (1987). 

Table 5 lists 24 four-digit SIC industries where the largest differences in  innovation  rates . 	1. 
• 

between large firms and SMEs were found. For instance, in the tires industiy, tha.ige4irrn 

innovation rate exceeded the SME innovation rate by about eiglit  innovations  per,iithoitsand 1, 
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employees. The scale and balance industry illustrates the other end of the spect#L ..iyliere the 

SME innovation rate exceeded the large-firm innovation rate by about eight .in_notions per . 
• • 	:slr 	• 

thousand employees .  Their analysis also in.dicated that large firms tended to be rribre innovative 

	

: 	. 
in capital-intensive and concentrated industries whereas SMEs tended  là  be nmotive 

 . 

industries in the early stages of the life-cycle and where the role of skilled workeS ,is relatively 

important. 
• • 

In another study, Acs and Audretsch (1993) demonstrated that the relatioeip between 

innovation and firm size differs according to technology intensity. In the loW-te4:sector, they 

found the presence of increasing returns to innovation from firm size (Figure 2). .! 

i 
Figure 2. Firm Size and Innovation in Low and High-Tech Industries in the' 

• !, 

0 	2000 4000 6000 8000 10000 12000 

Sales (millions) 

Source:  As  and Audretsch (199) 
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Ffowever, in the high-tech sector, they found an inverse U-shaped re1atiot14'iip between 
I 

innovation and firm size. This difference between high-tech and loW-tech ctors sggests the 

difference in the innovation process between the two sectors. According to kekcs 	Audretsch . 	I I 	. 
(1993), innovation may require a substantial amount of investment in the kiv-tecli setdr where 

i, 
large firms tended to have the advantage. On the other hand, in the high-tech secicr, there may 

• • 	i • be a greater scope for innovation with small increments in existing knoWledge. 2-
I
nothet waY to 

• 
distinguish the innovation process between small and large firinS is that snia1.i firrnis tend to be 

design-driven involved in discovery-driven innovation whereas large firms tend t c .  be engaged in 

innovation (Carlsson, 1999). 	 • 	:* 	• 

These stadies basically took a snapshot of the economy. ;Pavitt,kob ison and ToWnsend 

• I (1987), by contrast, used the SPRU innovation database to anabize innovation rates fôr U.K. 

manufacturing between 1956 and 1983. Ten categories of firm ranged fipm tna.11 <100) to very 

large (10,000+). Two striking observations emerged from their analysis: The first 

relationship between innovation and firm size is not simply linear but U-shaPed. 

large-medium firms (2,000-9,999 employees) had below average innovationI rate's 

• : 
This section has demonstrated, ini er alia,• that although sine firMs WO less [likely to be 

innovative, they are more innovative than larger firms once their: employment size is taken into 

consideration. However, other methodological refinements may:be Made. Thus,  t  a recent 

• 
article by Tether (1999) the author addresses the body of empiriCal literature:of gib late 80s and 

• r 
early 90s which argued that stnall firms, particularly in manufacturing, erel:respoisible for 

.1 

J..l1J17 

r 
large firms (10,000+ employees) and small firms (100-499 employees) had above 

innovation rates 10 , especially in the more recent years. Moreover, SMEs beCame xielatively more 

innovative compared to larger firms over tinie (Rothwell and Dodgson,I1994). 

that the 

hey found that 

while very 

tverage 

• 

f 
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more innovations tha.n their share of employment might suggest. Mis ovùreh searc14 for  the  UK, 
• ;: 

focusses on the value of the imiovations, which was found to increase thS•ze. . 	• 	•i 

4. Insights from Canadian Evidence 
; 

While practically all countries are concerned about their innovati've Capacity, the issue 

	

;: 	• 
has had particular poignancy in the Canadian context since the OECD (1995) characterized 

• 
• • 	q 

Canada as having an "innovation  gap». Few phrases have so effectively Caeured the attention of 
!I 

decision-makers and policy researchers in recent years. So a look at inneation in Canada's 
.• 	• 	!; 	• 

large SIviE sector (99.8% of all firms) appears very much in order. MOreâiler, the Canadian 
! 

literature itself contains some imaginative cont ributions to the analysis be SlyIE iimovation. 

4,1 SME Innovation in Canadian Industries 
- 

Turning now to three studies of particular industries, GeIliatly and  Pers. (1999) used 

Statistics Canada's 1996 Survey of Innovation (SO ) ) to examin4 the prf.Cesd of innovation in the 
l• 

• I 	ii 	• 	' dynamic service industries: communications; financial  services;  1 and teclmical bilsiness services. • 
• 

Key features of the study are, first, its attention to the sources of, and iniPedimentS to, innovation 
• 

and, secondly, the definition of innovation, which encompasses 'product, prc,cess aid 

organizational innovations and combinations thereof, and is Measured  by tht peicentage of 
" 

busMesses that self-identify as innovators. A vatiety of sources oflaincivatiOn are 'discussed 
• 

including internal factors such as R&D units and other departmnts of thà fffin,.as'well as 

	

il 	• 
external factors such as customers, suppliers and competitors.. Impedinientâ inciude the inherent 

• I 	!I 	• 
• 

risk and uncertain returns, costs, access to capital,  management  igidity ndl inadequate skills. 
I 

The results for all three industries in the sector show that produCt innovions were by far the . 	• 

most frequent, followed by process innovations, with organizatiOnal innO
I
vatlionS• a distant third. 

	

' 	I 	• 
I 	! • . 

• " : 	• 	 
le  Number .of commercially successful innovations per employee relative to  tie manuf4turing 1Weiu,  ge. 

' 

I 
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The significa.nce of these findings for the purposes of the present paper can be slammed 

up in the following quotation from Gellatly and Peters (1999): 
I 	• 

"The characteristics outlined above indicate that the service iector innovators 

studied here have a profile that is generally consistent \vith tlie archetypal 

innovative small firm—one that focuses on quality, flexibilitY-  and catering to 

•I sdiverse customer tastes. Early work on innovation, which fo.cu ed predominantly 

. on large firms, emphasized the importance of business charaCteristics that often 

flow from scale economies—sophisticated production procesSes, research units, 

financial arrangements and organizational struetures. Small .  'firms, often lacking 

such characteristics, opt for innovation strategies that rely specialization, 

customization, product flexibility, all of which result from ccillaborative 

• interaction with clients, more  so than internal sources like RD (Baldwin et al., 

• 1994)." 

Next, Baldwin and Sabburin (1999) used a special 1998 industrY specific Survey of 

advanced technology to focus specifically on the firm size dimension of thelSchumpeterian 

hypothesis in a study of the Canadian  food processing sector...Innovation wâs defined as 

Product-only, process-only and a combination of the two. The study determined the importance 

• I 	• of a variety of characteristics, including R&D activity, business and engineering practices, 

.ownership, and degree of competition, that are conducive to innovation'. AsI for size, the 
• 

probability of a plant introducing a process-only innovation rises monotoniCally fi-em 18% (10- : 

19 employees) through 36% (50-99)  tø  49% (250+). Product-only  innovations  were most likely 

in the medium (50-99) size class, while for combined product-process innovations it was the 
; 

largest size class that was most likely (66%) to innovate.. 
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A third sector-speci fic study by Gellatly (1999) examined the incidence of innovation 

within small (<50) business service establishments; using a sub-sample from the . 1996 SOL This 

sector is important inasrn-uch as it provides core business inputs to the dynamism of Other sectors 

of the economy. As such, the author contends, one might be tempted to conclude that all films in 

this sector would be committed to innovation. In the event, only a minority (40%) innovate_ 

Among those that do, 81% report product innovation, 46% process innovation, and 33% 

organizational innovation. Among the innoVating group much more importance was attached to 

financial management, access to capital, workforce skills, and incentive compenSation, One 
1 	• 

interesting insight is that while, when considering various impediments; one might expect non-

innovators to assign thern greater importance than innovators,:in fact this was not so. The  author 

suggests that this reflects a kind Of "learning by doing": it is preeisely through the experience of 

innovating that these small firms become more sharply aware of the barriers that must be 

surmounted. 
; 

4.2 The "Softei." Side of Innovation 

We conclude this section with a few observations  about  the "softer", or "people", side of 

innovation. First, Baldwin and Johnson (1996) confirm the close connection between training, 

labour skill, and innovation in SMEs. Using the Growing Su-jail and Màdirm-r-Sized Enterprise 

(GSME) survey they invoice yet another taxonomy of different innovator types—comprehensive 

innovators, who rely on both inside and outside sources for their : innovations, those focusing on 

R&D, and those relying on outsiders for innovation. When comprehenSive innovators are 

divided into quartiles on the basis of their innovativeness, some 80% of:fimis in the tcip quartile 

are found to have a training program compared to only 36%  in the bottOm quartile. Training is 
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also positively related to the efriphasis that a firm gives to totatquality management Finally, the 

probability that training occurs increases with the size of firm.: 

Baldwin (1999) points to an apparent paradox in the findings of the GSME survey. Firms 

placed considerable emphasis on the human factor as a determinant of gowth; management and 

skilled labour were ranked first and second in order of importance, with technology development 

and R&D sizategies further dovni the list. (Only 10% of firms reported having an R&D unit or 

investment in R&D). In contrast to these self-assessments, hOwever, statistical analysis relating 

.measures of success to various input factors show technological innovation to be the crucial 

factor. Perhaps  the  appropriate interpretation has to do with cOmplementarity: neither human 

resources nor R&D, alone, is a sufficient condition for succeSsful . perforrnance. Indeed, 

Baldwin (1999) concludes that what distinguishes faster from slower growing fmns is 

innovation; and that irmovators manifest greater attention to a wide range of competencies, of 

which human resources are an important component. 

The Working With Technology Survey (WWTS) developed at the Economic Council of 

Canada by Betcherman and McMullen (1986) examined the adoption of computer-based 

technologies (CBTs) and organizational changes (such as job:  rotation,  enlargement or 

enrichment; employee participation; and contingent compensation) in about one thousand 

Canadian firms. The incidence of both hard and soft innovatiOns,was found to increase with finn 

size. 

On the training front, Ekos Reseakch Associates (1996) surVeyed over two thonsand 

establishments to assess the extent of formal training (defined as having set objectives and a 

defined curriculum). They found that the incidence wa.s more than.  twice as high in larger (100+) 

firms (55%) than in smaller (<20) firms, for which the incidence . vas 26%. The authors identify 
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three main impediments. First, cost: the survey found training cdsts per employee to be -twice as 

high in small firms. The high fixed expenses of training can be spread to achieve scale • 

economies in the larger firms. Second, the disruptive effectslof having key employees absent is 

relatively greater fOr small firms. Third, small firms have infCrior infonn.ation about training 

opportunities and resources or to work with other firms or ed:t.cational institutions. 

Finally, some interesting preliminaiy data from Statistics .Canada's new Workplace and 

Employee Survey (WES) 11  pertains to organizational innovation; (Ekos Research Associates, 

1998). For the establishment size categories <20, 20-99, 100.499, and 500+, the following 

selected results were obtained with respeet to the percentage .Of firm.  s. adopting organizational 

change, For functional flexibility (which includes job rotation, nriultiskilling and total quality 

management (TQM), the incidence increases monotonically v'vit).Size (21%, 50%, 65% and 77%, 

respectively); for delayering, the  proportions  are 5%, 21%, 43% and 72%; and for interfirrn 

collaboration, they are 11%, 26%, 46%, and 40% respectivelY. F :ully 46 per cent of the smallest 

firms introduced no changes compared to only 4 per cent in the largest category. 

.5. Sources of, and Itupediments to, Innovation 
•. 

Various factors conducive to, or detracting fron-i innoatiVeness were alluded to in the 

preceding sections. However, some of the empirical work ori2firria size takes innoVation sources 

and barriers as a principal focus and a brief sampling of findbigs is presented here. 	• 

Some notable differences between large and small firms are needed in the sources of ideas for . 

innovation identified in the 1993 Survey of Innovation and Advanced Technology by Statistics 

Canada. Baldwin (1997) sumrnatized the results as listed in Table  6. Small firn-ls rely less on 

R&D as a . source of innovation compared to large firms (34%:veisus 62%), and are less* likely to 

11  See Statistics Canada and Human kesouxoes Development Canada (199 )) fOr a descrip.  don orWES and 
preliminary findings. 

21 



03/19/2001 11:00 613-520-2551 PUBLIC ADMIN 	 PAGE 24 

be tied to an external netvvork of related firing. Only 12% of small firms identified related firms 

as a source of ideas whereas 25% of large firms perceived them to be an important source of 

ideas. Small firms rely to a Much greater extent on custoiners than do large firms, and get more 

of their ideas from trade fairs. Large firms stress the i_rnportatice of specialized R&D capabilities 

either through internal R&D  facilitiez  or interfnm transfers. Smaller firms, however, are more 

likely to depend on managers as a source of innovation, which may reflect greater organizational 

flexibility and internal communication. Further, Acs, Audretsch and Felch-nan (1994) found that 

the innovation output of sxnall fimis benefits from R&D spillovers from tmiversities and to a 

lesser degee from R&D centers in their larger counterparts. 

Table 6. Sources of Ideas for Innovations 
% of Finns 

Number of employees • 
20-99 	100-1 99  Sources 	 All firms 

Management 	 52.6 
R&D 	 43.5 
Sales/marketing 	42.9 
Production 	 35.9 
Suppliers 	 28.3 
Customers 	 46.1 
Related firms 	15.2 
Trade faie 	 17.4 
Source: Ëaldwin (1997). 

500+ 

	

53.8 	54.8 	39.5 

	

33.7 	51.8 	62.4 

	

43.3 	47.3 	37.2 

	

36.1 	45,5 	26,6 

	

24.3 	34.5 	25.4 

	

50.1 	45,7 	• 	39.5 

	

11.9 	16.7 	25.0 

	

18.0 	16.7 	14.2 

The particular contribution of Pavitt and Patel (1995) is to show that, in addition to size, 

the characteristics of the various industries affect firms' innovation sources. Thus, for example, 

the typically small firms in agriculture, private services and traditional manufacturing draw more 

heavily on suppliers as the source of innovations. Small firms in instruments and software rely 

on deign and development, 
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As for large firms, not unexpectedly, those in science-based industries such as chemicals 

and electronics, rely on basic research through corporate R8413, while those in finance and 	. 

retailing are information-intensive and derive much Of their innovation from in-house software 

development and systems engineering. 

A close corollary of the finding that firms of different sizes in different industries rely Cul 

different innovation sources is the they also encounter different impediments to innovation. 

Table 7 summarizes the innovation impediments faced by Canadian firms as identified in the 

SIAT (Baldwin, 1997). Firms of all sizes identified a lack of skilled personnel as the most 

important impediment to innovation. This is not Surprising since the knowledge-based economy 

prizes IcioWledge as its most important factor of production.  For  all other factors, a larger 

proportion of smaller than of larger fmns consider them to be impediments to innovation. Both a 

lack of information on technologies and markets and a lack of technical services are more 

frequently indicated to be impediments bY SMEs than by large firms, and SMEs also regard 

interfirm cooPeration to be a problem More frequently than large firms. 

Table 7. Impediments to Innovation 
% of Firms 

Number of employees  
.All  firms 	049 . 	20-99 	100-499 	5004 

	

45.9 	44.1 	49.2 	48,3 	43.4 

	

• 30.5 	30.8 	30.9 	33.5 	20.4 

	

37.2 	42,7 	29.8 	31.5 	30.0 

	

20.0 	21.1 	21.2 	14.3 	12.7 

	

18.9 	21.8 	17.2 	' 	14.3 	6.1 

	

7.6 	9.3 	5.2 	5,5 	7,1 

	

30.6 	34.0 	26.8 	21.7 	31.0 

Category  
Lack of skilled personnel 
Lack of information on technologies 
Lack of information on markets 
Lack of external technical services 
Barriers to interfirrn cooperation 
Baniers to university cooperation 
Government standards 

Source: aldwin (1997)« 



Entrepreneurial managers often 
lack formal management sldlls. 

Lack of time and resources to 
forge suitable external S&T 
networks. 
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• Finally, as a conceptual summary .of the advantages and disadvantages facing small and 

large fnms in the process.of innovation, one may profitably refer to the comprehensive treatment 

of Rothwell and Dodgson (1994) set out, with additions by the  prisent  authors, in Table 8. This 

shows the relative potential (dis) advantage of small and large firms for a wide range of factors 

(twelve) that are crucial to the process of innovation. One's dverall impression is of power and 

resources versus flexibility, liimbleness and opportunism. Bolledberg's (1984) delightful 

metaphor about "palaces" and "tents" (albeit in the context of organizational culture) comes to 

mind. The denizens of the palaces are rich, powerful and tradition-steeped. The occupants of 

the tents, by contrast, carry little baggage and are ready to move td a new opportunity.. 

Table 8. Advantages and Disadvantages of Small and Large Firms in  Innovation  

Large Firms 

• Advantages 
Management 
Little btireaucracy; 
ennepreneurial 
management; rapid 
decision-making; risk-. 
taking; organic style 
Communication 
Rapid and effective internal 
communication; informal 
networks. 

Small Firms 

Disadvantages Advantages 

erofessional nianagers 
able to control complex 
organizations and 
establisbcorpOrate 
technology strategies. 

Able to establish 
comprehensive external 
science and technology 
networks. 	: 

DisadVantages 

Often controlled by 
risk-averse accountants; 
managers become 
bureaucrats and lack 
dynamism. 

Internal communication 
can be ctunbersome; 
long decision chains 
result inslow reaction 
time's. 

1\/Irket_i_gn 
Fast reaction to changing 
market requirements; can 
dominate narrow market 
niches. 

Technical manpower 
Technical personnel well 
plugged in to other 
departments. 

Market start-up abroad can be 
prohibitively costly. 

Ofteri lack high.-leVel technical 
skills. Full-time R&D can be 
too costly, (Need te hoical 
specialists for external links.) 
Can suffer disebonomies of 

Comprehensive 
distribution and 
servicing facilities, high 
market power 'lad.  th 
existing products. 

Able to attracthighly 
skilled specialists; can 
support the 
establishment of a large 
R&D laboratory; 

Can ignore emerging 
market niches with 
growth potential; see 
new technology as a 
threat to existing 
products and not as an 
opportunity in the 
marketplace. 

Technical manpower 
can become isolated 
from:other coxporate 
functions. 
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Finance 
Innovation can be less 
costly in SMEs; SMEs can 
le more "R&D efficient». 

Growth 
Potential for growth 
through 'niche strategy' 
techno/market leadership, 

Regulations  
Regulations sometimes 
applied less stringently to 
SMEs. 

Government schemes  
Many schemes have ben 

 established to assist 
innovation in SMEs, 

Learning  
Capable of 'fast 
learning', and adapting 
routines and strategies. 
If new, no 'unlearning' 
problems. 
Organization 
Generally simple and 
focused. 'Organic form. 

scope in R&D. 

Innovation represents a large 
financial risk; inability to 
spread risk; accessing external 
capital for  innovation  can be a 
problem. Cost of  capital  can be 
relatively high. 

Problems in accessing external 
capital for growth; 
entrepreneurs often unable to 
manage growth. 

Often cannot cope with complex 
regulations; unit costa of 
compliance can be high; often 
unable to cope with Patenting 
systenx; bigh opportunity costs in 
defending patents .  

Accessing government schemes 
can be difficult; Iiighopportonity 
costs. Lack of awareness of 
available schemes. Difficulty in 
coping with collabdrative 
schemes. 

May lack resources for systematic 
and continuous technological 
scantling 

May simply be too sine to 
implement some innOvative 
organizational forms: (such as 
cross-functional tearns) 

économies «scale and 
scope in R&D. 

Able to borrow; çan 
spread risk over a 
portfolio'ofpreducts; 
better able to fund 
diversifiCation. 

Able to 613tain scale and 
learning Curve 
e,conornies through 
investment in 
production; cari  fund 
growth ifia acquisition, 
can gain:price 
leadership. 

Able to Cope with 
goverrunerit 
regulations;  cari  fund 
R&D neceSsary for 
compliance; able to 
defend patents. 

Can employ specialists 
to assist in accessing 
govemnient schemes. 
Able to manage 
collaborative schemes. 

• • 

Have reùuirces to do 
scanning far 
benchmarking and 
identification of best 
practicea • 

Potential synergies 
across divisions. 

Shareholder pressure 
can force a focus on 
short-terni  profits. Can 
access external capital 
on favourable terms. 

Regulations often 
applied more 
stringently to large 
companies. 

increasingly, 
government innovation 
support has focused on 
SMEs. 

Slow to learn; often 
locked in to well-
established practices 
and routines. 

Generally complex; 
multidivisional, and 
increasingly 
multinational. 
Mechanistic 
organization, Danger 
of sclerosis, rigidity, 
unwieldiness, 
institutional inertia. 

Joint ventures/strategic alliance 
Can prove attractive 	Little management experinece; 
partner if technological 	power imbalance if collaborating 
leader, 	 with large firms. 

• • 
Possess 'strategic 
nianagert,'‘al reSources to 
enable the selection of 
appropriate partners and 
the proPer management 
of collaboration, 

• 

• 
• 
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Supplier relations  
May enjoy closer 
personal relations with 
suppliers_ 

Can exert little control Over 
MipplierS. 
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r•M• 

Can encourage 	May be too big and too 
innovative suppliers, 	distant to enjoy the 
May belig.  and 	personal relations that 
powerful enough to 	may be conducive to 
impose Standards 	innovation 
(such as 31T, e.g.). 

Source: Based on Rothwell and Dodzson (1594). 

6. Concluding Comments and Polley Implications 

While there may be substantial differences, smaller firms tend to pay lower wages, have lower 

labour productivity and do not survive long. However, successful entrants which are typically 

small are vital to the strength of the economy since they are carriers of new ideas and agents of 

change (Acs, 1999a; Carlsson, 1999; Schreyer, 1999). They often bring radical innovations that 

are spread over the economy .  In fact, new entrants are estimated to contribute betvveen 15 to 25 

•  per cent of produotivity growth in Canada and the U.S. (Baldwin and Johnson, 1999; 

Harthvanger, 1997). 13ianchi (1999) argues that SM.Es can be competitive only if they are 

successful in substituting static economies of scale typically enjoyed by large ferns with 

dynamic economies of scale. That is, their innovative activities and entrepreneurship allow them 

to grow over time. 

This paper has looked at the nature of the process of innovation in SMEs. Different 

concepts, types. and measures of innovation were.considered  in the context of firm size. 

However, small firms face barriers that have general policy implications. That cost would be a 

barrier to small firms is almost axiœnatio and vadous governments have used a wide variety of 

instruments over the years --tax credits, subsidies, loans, etc.-‘to try to alleviate this problem. 

l3ut  the findings also Point to a role for government in its newer, less interventionist guise as 

facilitator, catalyst and provider and disseminator of strategic 'information. 
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Thus, for example, one cornrnon finding about impediments has to do with the relative 

information deficit of small fnms. This suggests the appropriateness of govennuent initiatives to 

provide and dissemirtate strateee information. The OECD (1905) describes the dozens of 

advisory, consultancy and extension 501-Vices tO assist SMEs in various countries by providing 

specialized advice and expertise. A well-known Canadian exaMple is the National Research 

Council's Industrial Research Assistance Program (IR.AP) which has a network of technology 

experts across .the country to help SMEs with everything from the acquisition of and/or 

application of technology, acquisition of skills, preparation of a  business plan, etc.  

The more general question of provision and dissemination of strategic industrial, market 

and technological intelligence is currently being addresSed bylhe enormous --and popular-- 

Industry Canada electronic database kaown as Strategis. A subSector of this program is directed 

at SMEs and is known as Contact! The policy challenge will  b  to continuously enrich, update 

and extend the usage and application of such proeams to proMOte SME innovation and growth. 

The other common impediment to SME innovation is 'file difficulty in forging links for 

joint development of technologies, knowledge -sharing, etc. fiere again is a potential role for 

government—Le. as the 'broker or facilitatôr of partnership arrangements. Clearly there is 

growing and widespread ack,nowledgernent of the importance of this role, as the ubiquitous 

presence of the word "partnership" in goyernrnent docutrients,' .  and the titles, guidelines and 

criteria of government programs attests. We confine our.  selves tb two sets of comments. 

The first relates to the question of mechanisms to forge Oldser links between SMEs and 

the universities. Many of  the latter  now have o ffices to  promote  the commercial application of 

university-spavvned ideas and inventions--"spin -offs". But links with academia for established 

Slvœs are aiso  important. In this connection, we simply obsWeihat the experience of a British 
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initiative—The Teaching Company Scheme (TCS)--warrants ClOse monitoring in this rega re_ 

The scheme was set up by the UK government some 25 years:ago to .enable firrns to access ideas, 
; 

inventions and innovations from universities and help the profeSsors refresh their içnowledge of 

industry. As Robson (1996) reports, a recent development has.  teen a systematic effort to 

involve small firms through  the establislurient in  199401  a neWt ork of TCS Centres for Small 

Firms. 

Another promising institutional arrangement to overconie SMEs> information deficit and 

encourage innovation is networks to share information on means to stimulate technological 

advance, innovation, productivity and competitiveness. In some Variants retired business 

professionals with xnany years of experience and expertise may play a valuable mentoring role. 

Such programs merit, in our view, close monitoring and assesSMent. Given the crucial role of 

innovation in the Kl3E, the importance of SMEs in so many eConornies, and the special 

innovation impediments encountered by small film (especially:With respect to information) such 

initiatives should be a target for policy research. 

Finally, Lerner (1999) points out the importance of cae ïri formulating intellectual 

protection policies. Stringent intellectual property policy (e•gi strong patent protection) which is 

intended to protect intellectual property m.ay  in  faCt drive up litigation costs. These costs may 

divert valuable financial reSources away from innovative actbiitieS to cover to these costs. In this 

case, these costs may put small firms at asignificant disadvani‘. 

To sum up, small firms in many countries account for 'tillstantial proportions of output 

• and employment. Since innovation is the quintessential charaCteristic of the KBE, the 

innovativeness of the SME sector is a vital policy concern. 'die; empirical literature reveals 

tasicely, the TCS involves promising graduates.  ("Associates") in dems!nciing projects jointly supervised by 
representatives of the firm  and  the university. 	 . . 

28 
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considerable evidence attesting to the inntivativeness of SMEsi From the policy Point of view, 

however, it is important to identify the particular types of advantages --and most particularly, the 

impediments-- that distinguish small firms from large in the proceSs of innovation. 

29 
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