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ABSTRACT-

In the knowledge-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 light on the role of SMEs in today’s kmowledge-based
economy by reviewing a number of empirical papers assaciated with innovation and firm size. .
The paper addresses sources of innovation as well as the finpediments faced by SMEs. Lastly,
the paper raises some policy challenges facing SMEs in the new economy.
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1. Intreduction

Much has been written about the knowledge-based ect_mcmy (KBE)'. The concept is
becoming widély familiar and needs little elaboration here. Suffice it to say that countries
worldwide are witnessing the evolution of this global knowledge-based economy in which
technological advances, particularly in i11f6nnati0n and communication teélmplogies (ICTs),

both facilitate and at the same time reflect the process of knowledge accumulation and diffusion,

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

and continuous inmovation. that is crucial for survival and prosperity in the fiercely competitive
KBE. Accordingly, for policy and decision makers, in both the public and private sectors, the
innov;ative 'capacity of national economies, of regions, industries, and individual firms, is of
copsiderable ilnpc;ﬁance. The characteristics and structure of the economy that may affect
innovation --market structure, competitive climate, industrial organization, fustitutional ‘
infrastructure, for example- therefore require close analysis. One of the most importénft among
this array of factors that relate to innovation or “innovativeness” is the question of firm size, and
for very good reason,

As table 1 shows, small and mediuin-si;ed enterprises (SMEs)” account for substantial

proportions of economie activity in many advanced economies. The proportion of all firms

accounted for by SMEs in pracﬁcally all OECD countries now stand at over 95 per cent. SMEs’ -

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

somewhat smaller, but nevertheless substantial.

;.Scc . ¢.g. OECD (1997¢); for Cavadian examples: Lee and Has (1996); Gera, Lee-Sing and Newton (2000).

* Tt should be pointed out at the outset that the small firm population is extremely heterogeneous, mnning the gamut
from the hot-dog stand to the would-be “dot com™, Thus it i 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 (SMEs)” in
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Perceniages _ ~
SMEs as a Employment SME contribution
. percentage of to GDP
: enterprises
Australia 96.0 45.0° 23.0°
Belgium 99.7 72.0 n.a.
Canada - 99.8 60.0° 57.2%
Denmark 08.8 77.8 56.7
Finland 99.5 52.6 n.a.
France 95.9 69.0 61.8°
Germany 99.7. 65.7 34.9
Greece 99.5 73.8 27.1°
Ireland 99.2 85.6° 40.0
Ttaly 99.7 49.0* 40.5
Japan 99.5 73.8* 57.0°
Netherlands 99.8 57.0 50.0
Portugal 99.0 79.0 66.0
Spain 99.5 63.7 64.3°
Sweden 99.8 56.0° na
Switzerland 99.0 - 793 . n.a.
UK 99.9 67.2 303
U.S. 99.7 53.7 48.0

PAGE

National Economies

17 SMEs definition varies across COUNITies DUL I0SE countries define SMEs as having less than 500 emplc;yces
Some couniries such as Ttaly and Sweden define them as having less than 200 employees.-

b

Netherlands and France (1990).
Manufaciuring only

For Canada, percentage of scotor employment and GDP in 1993.
Percentage of valne added. ‘

Percentage of sales.
Percenfage of private sector employmentt in 1992,

3
4
5.
6. Percentage of value added in manufacturing.
7
3.
S

ource: QECD (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 interssting questions concerns the

All data are for 1991, except Spain, Canada and Ireland (1989), Germany, Greece and faly (1988), the

dynamies of employment 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 SMEs.
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creator of jobs.

Table 2. Job Creation and Loss Rates' by Size of Establishment

613-528-2551
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With the excebtion of the U.S. in the period 1973-88 the small firm sector is a superior net

-0.2

Percentages
Numaber of employees
0-19 20-49 50-00  100-499° 500+ Total
- Canada, 1978-92 )
Gross job.creation 26.7 14.9 13.0 11.1 59 134 -
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 C 34 4.2
Germany, 1978-93 , :
Gross job creation 14.7 9.0 6.6 5.5 1.7
Gross job losses 12.3 18.6 134 187 82
Net job creation. 0.7 1.0 0.1 0.2 -0.8
UK., 1985-91 - ' A
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-9 1973-88 ‘
Gross job creation 18.7 13.2 12.2. 9.6 5.4
Gross job Josses 23.3 15.3 13.5 10.7 5.6
Net job creation -4.5 -2.1 =13 -1.1

1. Pcrcent of initial employment,
2. Germany and the U.5., 100-249,
3. Germany and the U.8,, 5000+,

Source: Schreyer (1997). .

PAGE @5

Given the critical importance of innovation in the KBE, and given the very significart

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

for policy research is quite simply: just how {npovative is that substantial sector of the econony

that is made up of SMEs?
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There has been a long and lively debate about the version of the “Schumpetgrian _

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

. example, it is alleged that largef firms with superior resources can afford to do R&D, access
technological information, forge partnerships with universitiés and governments, and so on.
Small firms are said io be more flexible or “nimble” and to have closer relations with customers
and suppliers. Drawbacks for large ﬁnns m_ighf include certain dangers of sclerosis:
unwicldiness, hierarchy, rigidity, communication ptoblems, impersonality, etc, Small firms, by
confrast, may bf_: 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 featuré of the considerable body of gmpirical research on the
relationship between firm size and innovation is its inconclusiveness™ ((3611611 and Levine, 1989
. 1069).

This paper does not.attempt a comprehensive review of the literature relating ;0
innovation and fitm size. Rather, it is an attempt to illustrate some of the various em;ﬁriéal
approaches to this question and to pull together some of the most recent evidence on this topic.
While many of the references are Canadian, the issues are sufficiently genéric, and the ﬁndings
sufficiently represgnfative, as to be of interest to a wider readership. Before tuming to the
empirical evidence in sections 3 and 4, we briefly téke up the meaning of innovation or
“innovaﬁveqess” and, without offering a single definition, try to emp11asize the vatious
dimensions and indicators of the concept. As far as policy implications are oonoefned we offer
.two perspectives: section 5 seis out some of the factors that are conducive to, and somge that are

batriers to, inmovation; section 6 alludes to certain geheric policy approaches that nuight usefully

‘be cqnside‘red by decision makers. Concluding remarks follow.
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' 2. Intérpreting’ Innovation
| : Befo:re turning to the question 6f the relationship between inmovation and firm size we -
briefly address the concept of innovation itself since it is variously defined, comes in many -
guises, and is measured in different ways.
Innovation can be broadly defined as “the ability lo manage knoWZedge creatively in
| response to markez‘-étrz‘icula‘ted demands and other social trends” (OECD, 1999b). In thus smdy,. _
we foCus\.op the economiic aspects of innovation. Wc therefbre lean towards a narrower
definition suggested by Baldwin and §cott (1987) who follow Schumpeter’s deﬁniﬁon of
innovation as: “a change in a firm's production function, reSuszg either from proa’uczzon of a
new product or introduction of a new production process or, in Zess rigorous terms, the
economic implementation of imowledge and invention. Innovators are those who first make
economic use of ideas or discoveries (inventions) they may or may not have originared.' The
innovator brings together and m;ganfzes a set of inputs to produce a nej;v product and introduce
it to the marker or to implement @ new production process”.
| In cons1der1ng the concept of i mnovatmn, an important dlstmcnon is between “hard”
tcchnolo gical innovations (robots, lasers, CAD/CAM systems) and “sofi”, “complementary"
mnovations (innovations in organizational design, human resource management, etc.). Iﬁdeed,
with respect to process innovations, there is an extensive literature demonstrating that new
machinery;, equipment and software require innovative organizational settings, management
practices‘and worker skills if their potential is to be realized (Betcherman, 1996; Newton, 1996).
Since knowledge resides in, and is created and diffused by people, the huinan side of innovation

is of paramount importance. Thus innovative concepts such as the high performance workplace,
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the léaming :ﬁnn, and the development and management of intellectual capital are receiving
increasing attention (N owton and Maglm,‘z(lO'O).

If defining innovétion is difficult, then measuring it is equally so. Variois indicators and
proxies can be invoked. R&D-and patents, despite well-known drawbacks, co11tinue to be widely
ﬁsed in the empirical Iiteraturé. Many surveys (e.g. Betcherman and McMullen, 1986) count the
proportion of firms using some generic technology (combuteﬁbased teclmologies.——CBTs—?for
example) and/or a set of comple_menta'ry organizational innovations (such as job redesign;
employes involvement; teams; contingent compensation, etc.). Others (e. g Baldwin and
Sabourin, 1998) examine the use of a set of, e.g., advanced manufacturing technolqgies (AMTs).
Attempts to address the people side of innovation might examine the skills and competencies of
ﬂn_ns’ “knowledge WOIkefs” using proxies such as the proportion of the workforce with a degree,
or the number of scientists and engineers. In some cases, it ié not just the use (or not) of a -
tcchnqlogy or innovation that is important, but also the number of innovations adopted orthe
rate of innovation (per number of employess, fdr example). Certain qualitative dimensions -

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

~or industry, or is it a “Canadian first” or even “world first”? Second, speed is of the essence in

the innovation process, so one might want to try to measure speed—to-mai’ket, frequéncy of
inmovation, ot the proportion of the firm’s products that are new. Third, impact: is the
itmovation au incremental refinement in a limited area, or..a rﬁdical, revolutionary breakthrough
with myriad pervaéive applications?

Finalljr it is important to view innovation as a process involving: vatious sources; the
objectives that the innovation is desighed to pursue; ﬁnpacts o the production process (in the

case of process innovations) and/or the market (in the case of product innovations); the benefits
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. conferred on the inmovating finm; and the impediﬁents that hinder innovative activities. A yet-
wider context would point to the “systems of innovation” (national, regional, local) within which
the .iﬁnox?atillg firm operates--the §3ﬁ0115 actors in the éystem, the infrastructure, and the
institutional and policy frameworks. These factors all have fundamentél implications for the
inmmovative capacity of the individual firm.

3. InnoQation and Firm Size
3.1 R&D, Patents and Firm Size
There have been many empirical studies investigating the relationship ‘betwee»n
innovation and firm size. Virtually all past empirical stﬁdies relied on a proxy measure of
innovation sinéé, as shown above, there is no standard indicator called “inﬁovation”. ' Typicélljf'
the indicators fall into three broad categqrieé (Acs and ‘Audrets¢h, 1991; Archibugi and Pianfa,v
1996). The first category focuses on inmovation inputs. These include sﬁoh measures as research
and devélopment (R&D) expenditures or the n'ﬁmber of researchers. The second cafegory relies
on patent statistics to measure an infermediate outpyt of inmovation. The last category attempts
to measure innovative ou‘cput based on surveys, case studies, expert opinion, etc. Both R&D and
. patents are proxy measutes of inmovation and both have conceptual shoﬂconungs For example,
R&D only 1nd1catesi resoutces used to produce innovative output, but it may not capture the
amount of resulting innévation outcorne. It is, in other wbrdé, an input of the innovation process,

- but ‘not an output. R&D is neither a necessary nor sufficient condition for innovatioﬁ: many
innovations stem from sources cher than R&D, and much R&D activitj does not vield any
innovatioﬁs.

| Many researchers have relied on patents as an output indicator of thé imovétion pfocess.

However, patents have their own weaknesses. First, many patents are not commercialized-- '
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suggesting that many of them do not result in innovative output. Second, many commercmhzcd
ideas are in fact not patented Next, there is considerable variation in the economic value of

patents, Fmally, there are agmﬁcant dlfferences in the propensity to patent across ﬁrms,

industries and countries. Nevertheless, despite their weaknesses, patent data are w1daly used

and there have been extensive empirical studies relating R&D and patents to firm size.
Although empirical results are mixed, the overall empirical evidence on R&D and firm
size seems to support the Schumpeterian firm size hyppthesis in that R&D expenditureé appear
in many studies to increase at least proportionally with firm size (Acs and Audretsch, 1993;
Freeman and Soete, 1997; Symeondis, 1996; Cohen a{ld Leviﬁ, 1989; Baldwin and Scott, 1987).
To this conclusion one might add the following proviso, postulated in Freeman and Soete
(1997). Of the small firms that do perform R&D, there are two important categories. First, those
that h‘ave just begun to exploit 2 new invention and whos.e_sales are fherefdre low relative to
R&D. Second, those with a special, R&D-sustained expertise in a narrow field. In both céses
one would observe high R&D-to-sales ratios. Moredver, the authors contend or the basls of the
rapid growth of science parks and the number of ‘university spin-offs, that the pr:oﬁortion of small

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.”
The Schumpeterian size hypothesis seems to have been challenged by empirical studies
relating patent activity and fizm size. Thus, patent activity appears to increase less than

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

A F01 arecent example using Canadian and US patent data see Trajtenberg (2000).

* In addition, Almeida (1999) and Audretsch (1999) observe that new small firms turn outside for knowlcdge, t0
build their itmovation capacity. At the same time, they also share knowledge with other local firms thereby playing
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-Levin, 1989) Thls apparent paradox was partly explained by Acs and Audretsch (1991) who
fornd that the productlwty of R&D (as measured by patents) decreased with firm size --although
it should be noted that their findings were based on a sample of high R&D firms 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 & Pétents 2 -

o

10 20 30 40 50 60

Yo

Sonrce: Evangelista, R. e al. (1997).

an important role in building regional knowlcdge networks. On the other hand larger firms percewe themselves to
be more selfs rehant atd do not actively engage in building networks with local organizations, |

11
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In any event, innovation involves much fnore than Ré&D or patent activity;. Figure 1
shows the shares of innovation expenditures® based on 13 European countries. It%should be noted

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

" however, is that the evidence of such expenditure pattems shows that the R&D. SII:LE.I’E«‘ of

innovation expendifure increases with firm size S(Evangelista et al., 1997).
3.2 Innovation Ouiput and Firm Size

Over the last twenty yeats, there have beie_,n a number of empirical studies iu;sing special
survey data to better understand innovation acti\}ity. These surveys attempfed to idircctly .
measure innc_v{rative output (or conumercialized iinnovation's)‘ An exhaustive revie:w is Eey’ond the
scope qf this paper, but for il_lus’frative purposes ithe four s@eys mentiéned below can be
grouped into two stylized sets that may give th‘e%reader a ﬂavéur of possiblé appn;)a:ches. The
_ ~ !

first growp follows the “dbject” approach in that it is based on the hindsight identification of

innovations identified by expert opinion or techli'xical journals. The second group|is based on the

“subject” approach inasmuch as the identification of inmovation relies on the resp:‘orzldents’
. : |
assessments of their own innovations.® '

The U;S. Small Business Adnﬁnish‘ationé (SBA) constructed a database th at'useé the
number .of innovations as the measure ;)f innovaitive output in each of four-digit SlIC U.S.
manufacturing industries in 1982 (Acs and Audr%etsch, 1990).. Innovation is here Lﬂeﬁned as“a
process that begins with an inveﬁtiqn, proceeds Zwith the development of the invention, and

results in the introduction of a new product, process or service to the marketplace’” and 'was

identified by examining ovgr 100 technology, exilgineeﬁng and trade jm.u'nals;7 Tn somewhat

: Incluck?s expenditures for the following six items; R&D; patents and licenses; prodnction design trial production
and tooling np; marketing; investment in plant, machinery and equipment,

j See Archibugi and Pianta (1996) for advantages and disadvantages associated with each approach.
" The imovations recorded in 1982 as a result of inventions made, on aversge 4.3 years earlier.




“multiple technologies more than small establistments.
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‘ | .
similar vein, the Science Policy Research Uit (SPRU) at the University of Sussex compiled an
' |

. | . N
innovation database over the period 1945-1983 in which innovations were identiﬁed on, the basis

of techmical experts’ opinions of successfully commercialized immovation in the U K. (Pavitt,

Robson and Townsend, 1987). ' ‘ ‘ _ E
Twao other sets of surveys- basically follow the “subject” approach. The Céeptre for

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

L :
U.K. SMEs since 1990 (Cosh, Hughes and Wood, 1999). Innovations were identified on the
. . . I ‘
respondents’ own. assessment of innovation. Second, Statistics Canada’s 1993 Sl:ur\rey of

Ymmovation and Advanced Technology (SIAT) also relied on self-identification (B%aldwin, 1997),
' S
as did Statistics Canada’s 1989 Survey of Manufacturing Technology and the 19?8 Survey of

_ _ | . |
Advanced technology in Canadian Manufacturing (Baldwin, Rama and Sabourin{ 1999) as well
. | .

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

i
From this latter set of swrvey evidence, Baldwin (1997) compzired ixmovat'ion by firm size

for Canadian manufactunng based on the 1993 Survey of Innovation and Advanced Technology

(SIAT). He found that the proportmn of innovating firms i increases with the size [of firm as

shown in Table 3. In fact, the Table shows that the incidence of 1 inmovation mcreiexses from 30%
for micro-fitms to 63% in the large firm group. Furthermore, Baldwin and Sabmfmn (1998)’s
study, based on the 1993 SIAT for Canada and the 1993 Survey of Manufacturing Technology

. l i

! P
for the US, reveals that SMEs lag behiind large establishments in adoption of at least one -

13

advanced technology in. both Canada nd the United States.® Moreover, large est%blishments’ use

*The results are based on both Canadizn and U.S. strveys op manufacturing technology Advamed technologies
include, computer-aided designing and engineering (CAD/CAE); digital representation of CAD nhtput use of
robots; local area networks for technical data computers used for ¢ontrol in factories, etc. i

- I 11
.

-



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

Number of employees L
All firms 0-19 2089  100-499 4500+

Product or process 34.2 29.9 38.9 - 412 163.1
innovations - '

Source: Baldwin (1097).

Baldwin, Rama and Sabourin (1999) use three Statistics Canada surveys of innovation in -
maﬁufacmrmg’to trace the use of some seventeen advanced manufactlmn technologles (AMTS)
over 1.11e period 1989 to 1998, When fhe technologies were grouped into seven ﬁmct1onal areas
and the firms into small (0-49), medinm (50-249) and large (250 +) the data revealed that for
each of the individual years 1989, 1993 and 1998, and for each of the AMT grouPs, usage
iﬁereases monotonically with size. Nex‘t,iin 1989 the percentage of establislnnenéts' using the
functional technologies was considerably greater in large fhan in small ﬁrxhs- féiéii)i’losf functional

technology groups the large firms® proportion outwelghed the small by a factor of 5 6, thus

indicating a sizeable “inmovation gap" between large and small ﬁrms By 1998 whﬂe the

. positive relationship between AMT usage and ﬁrm size remains intact across all _jche functional
[N N

technology groups, the orders of magnitude of the gap have decreased substanti:a:.ilily. The_ usage
percentages for large firms, with a couple of exceptions, now typically outwei gh‘%tho'se of small |
firtas by a factor of 2-3. The general tenor of these results is confirmed in ﬁaldw}sjin and Sabourin
(2000) which differs slightly in that 15 indi\;idual technologies are igrouped into::i ﬁmctienal_ )
areas, : |
The results so far suggest that innovation is positively related to ﬁrm sizie‘? However, it is
misleading to conclude that small firms are not innovative. Table 4, based on Sta tistics Canada’s

1993 STAT, provides evidence that small firms are indeed innovative, It shows tllmt small firms

H

12
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| i .
introduce just as many product irmovations per innovator as larger firms, though they, lag behind
larger firms in process immovations (Baldwin, 1998). st

5oy

Table 4. Number of Innovations per Innovater in Canadian hlanufacﬁi:l:rin'g!?, i989—91

Number of employees i
Type of innovation All 20-99 100-499 5001‘!— R
‘ innovafors ! g
Products - 3.4 3.6 2.9 Pa2f i
Processes _ 19 1.6 2.1 240
Combined products & 24 3.0 1.7 t 2914 I

| Audretsch (1987) found that the average SME innovation rate of 0.322 was hwh

+ 9 The distinction is 1mportam in that it may well alter the interpretation of empirical results‘

processes : 4 ;g§ i
Source: Balawin (1997). : o
The work of Cosh, Hughes and Wood (1999), using the UK SME data balse' af Cambndge ,

University’s Centre for Business Research points to the important “seed- hed” rolelthat micro and

small.manufactunng firms play in the process of technologlcal change and i ;;1110\ a’;tlion of

I
A woob
particular significance, given our observations that small firms are less likely tha;n‘ heir larger
i
counterparts to mtroducc process innovations, 1s the finding that the mtroducnon of such process
T
innovations reduces the probability of SME failure. The introduction of prc:j;ducmnnovatmns on

the other hand, significantly increases the prob'ability that an SME will beiist‘:tmlri‘e‘d?.

Two other data sets mentioned above also testify to the mnovatweness of small firms.

|
For example Acs and Audretsch (1987 1988, 1990, 1991, 1993) used the U S. SBA data ,

extensively to analyze innovation and ﬁrm size. They focused on the 1nnovat1on|!‘ Rt

innovations introduced per 1,000 employees) rather than the incidence of h‘i'novafﬁgniias in

Baldwin'(1998)°. That is, their approach corrects for the size of employmfmt Acs and

) Ethan the large-

= m—.— %
e -1_—.

i
1,
I
1
i
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firm innovation rate of 0.222 in U.S. manufacturing in 1982. However, thefa is dﬁ'@ important

qualification. They also found that the innovation rate by firm sjize varies aérossl\ iiji'dustries.

Table 5. Ynnovatiom Rates' of Large Firms and SMEs by Manufactux mg Industry in the -
U.S., 1982 P

Iy

i:|1

Large-firm SME D!.fferlences in
innovation rate  innovation rate mnovatlon rate
LIR)  SIR) (DIR—LIR—SIR)

Tires 846 T 0.00 |86
Agr. Chem 2.26 0.00 D226
Industrial machinery - 2.20 0.39 3
Food machinery ' 2.01 0.67 134

- Amnunition 1.23 0.00 oaiias
Cottonseed oil mills 1.11 0.00 il
Cheese : » 1.13 0.09 P 1 04
Wet corn milling 1.00 0.00 A R 1100
Storage batteries 0.96 . 0.00 o 096
Paper products - 098 0.06 C 092
Truck & bus bodies 0.76 -0.00 ©076
Paper machinery 0.87 0.11 Loolal 76
Power handtools 0.55 3.04 i §-2' 49
Surface agents - 0.54 345 : §-2’91
Industrial conirols ' 0.35 3.54 ’m3 18
Primary copper 0.00 3.33 : ;~3|33
Gum & wood chemicals 025 3.75 S -3 5 @
Measuring devices 0.14 , 3.91 , s -3 77
Scientific instruments 1.58 5.53 . L3 96
Counting devices 0.44 4.55 Loy
Synthetic rubber - 0.00 . 6.67 b el6T
Control instruments ' - 1.88 9.03 " s-’7| 15
Computing equipment 0.96 8.22 LV

Scales and balance " 0.85 8.75

1. TImnovation here is defined as “a pracess that begins with an invention, proceeds with the de

invention, and results in iniroduciton of a new pruduct, Process or service to the marketplace'f:'f. P
Source: Acs and Audretsch (1987). - A

1 .

Table 5 lists 24 four-digit SIC industries where the largest differences in imioveﬁ fon fates
between large firms and SMEs were found. For instance, in the tires industxiy, thelarge—ﬁrm A
innovation rate exceeded the SME innovation rate by about eight innovaticis pé :zého;ﬁsénd

TR
o

A 14
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i

employees. The scale and balance industry illustrates the other end of the spectrumn whete the
. . . . 3 | ! i
SME inmovation rate exceeded the large-firm imnovation rate by about gight innoy ?}tio:ns per

thousand employees. Their analysis also indicated that large firms tended to be n&fdrc}inhovative
. - ' .

' ‘ T T
in capital-intensive and concentrated industries whereas SMEs tended 10 be mnovﬁl'a tive in
i N

. industries in the early stages of the life-cycle and where the role of skilled workers is relatively
. . X €1k

important, :
‘ i :
In another study, Acs and Audretsch (1993) demonstrated that the relationship between

i
. : i
innovation. and firm size differs according to technology intensity. In the low-techisegtor, they

. ' '| : :
found the presence of increasing returns to innovation from firm size (Figure 2). -1

. ' i 1|1
Figure 2, Firm Size and Innovation in Low and High~-Tech Industries in thé|ll.S,
oK )
.
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_difference in the innovation process between the two sectors. Acocording to ;Acs agt
. ' ' i |

- be 2 greater scope for innovation with small increments in existing knowlcdge At

innovative, they are more innovative than larger firms once thelr employment size i

!
l
|
i
|
[

PAGE 18

However, in the high-tech sector, they found an inverse U—shaped relatlon

ip between

mnovanon and firm size. This difference between high-tech and low~tech sectors sL.lggests the

(1993), innovation may require a substantial amount of investment in the 10‘bfv~tec1:1

. |1
large firms tended to have the advantage. On the other hand, in the high—tec%l secte
|

d Audretsch
sector where
r, there may

othet way to

dxs’ungulsh the inmovation process between small and large fixms is that sma%ll firim

tend fo be

- . M + . + ¥ ' Vl M ) 3. 1
involved in discovery-driven innovation whereas large fixms tend to be engaged injdesign-driven

innovation (Carlsson, 1999).

These studies basically took a snapshot of the gconomy. iPavitt,:Rob:son ang ToWnsend

)

(1987), by conirast, used the SPRU innovation database to analyze iﬁno&atic!)n rate

manufacturing between 1956 and 1983, Ten categories of firm ringed from small

large (10,000+). Two striking observations emerged from their analysis: Tl{ie first
relationship between innovation and firm size is not simply linear bﬁt U-shai)ed. i

) |

large—medmm firms (2,000-9,999 employees) had below average mnovanon ratés,

1

innovative compared to larger firms over time (Rothwell and Dodgsen,§1994i;).

This section has demonstrated, irsier alia, that although small ﬁrms eft’e less

for UK.

<160) to very>
is 1that the |
heﬁr found that

while very

-large firms (10, OOO+ ermployees) and small firms (100-499 employees) had above average

innovation rates', especially in the more recent years. Moreover, SMEs beeame‘ relatively more

likely to be

consideration. However, other methodologwal refinements nay. be made. Thus, m
article by Tether (1999) the author addresses the body of empi:iqal literstnre of thi

early 90s which argued that small firms, particularly in manufachuring, were! respc‘nL

18 taken into
atecent
late 80s and

sible for

16
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more innovations than their share of employment might suggest. His own fe;_seaijcli, for the UK,

focusses on the value of the innovations, which was found to increase with size.

T

L
R i‘ )
While practically all countries are concerned about theu' 1xmovat1ve capamt , the issue

4. Insights from Canadian Evidence

~ has had particular poignancy in the Canadian context since the OECD (1 995) charactenzed

. |
]
Canada as having an “iomovation gap”. Few phrases have so effectwely captured the attention of

decision-makers and policy researchers ini recent years. So a look at mnovamon in Canada 5

large SME sector (99.8% of all ﬁrms) appears very much in order. Mdreovher the Canadian

llteratme itself contains some nnagmatwe contributions to the analysm of SME nmovation- '

4. 1 SME Innovation in Canadian Industries : , |

Turning now to three studies of particular industries, Gellatly and Peters (1999) used

Statistics Canada’s 1996 Survey of Tnnovation (SOI) to examme the processﬂ of mnovahon in the

i - l I.
dynamlc servme industries: communications; financial services; and techmcal busmess services.
. i || ) ’

Key features of the study are, first, its attention to the sources of and 1mped1ments to, innovation

and, secondly, the definition of imtovation, Whlch.cncompasses product, p1 ocess amd

]
':

orgamzatlonal innovations and combinations thercof and is measured by the perceintaoe of
Ll

businesses that self-identify as inmovators. A variety of sources of lnnova’uon are d1scussed

|

mcludmc internal factors such ag R&D units and other departments of fhe ﬁrm as' llwell as

. !' |: . %

: N 1 i
extermal faotoxs such as customers, suppliers and competitors.. Impedm‘xelntsl 1nclude the inherent

I
risk and uncertam refurns, costs access to capital, management ng1dny, andl madequate skills.

||
The results for all three 1ndustr1es in the sector show that product 1nnovat1ons were by far the

- l
I

most frequent, followed by process mnovatlons with orgamzatlonal mnova.mons a dlstant third.

1 ‘ . ) YN T
? Number of commercially successful innovations per employee relative to the manufacmxmg dveiage.

v

17.
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The significance of these findings for the purposes of the present paj::cr c:;an‘be summed
. | |

up in the following quotation from‘Gellatly and Peters (199_9)i

“The characteristics outlined above indicate that the service s:ecto'r infiovators
studied here have a profile that is generally consistent with tlile archetypal
innovative small firm--one that focuses on quality, ﬂexibilitj' and céfen‘ng 1o

. diverse customer tastes. Earlir work on innovaﬁon, which focused predominantly

on large firms, emphasized the importance of business characteristics that often

flow from scale economies--sophisiicated production processes, research units,

financial arrangements and organizational structures. Small}ﬁrms, often lacking
su@h characteristics, opt for innovation strategies that rely _oni sPeqiallizhtion,
customization, product flexibility, all of which result ‘from. cofﬂabora‘ﬁve
. |
interaction with clients; more so than internal sources like Réiﬁ:D EB aldwin er dl.,
1994). | |
Ne#t, Baldwin and Sabourin (1999)A used a special 1998 industry spegciﬁ(; survey of

advanced technology to focus Spaciﬁcally on the firm size dimension of the!Schurﬁpeterian

>I . - ’ - | ’
hypothesis in a study of the Canadian food processing sector. . Innovation was defined as
product-only, process-only and a combination of the two. The study detenn?ined the importance
_ ! .

of a variety of characteristics, including R&D activity, business and en.gineclringt practices,
ownership, and degres of competition, that are conducive to innovation‘.’ Asi for sizé, the

i
probability of a plant introducing a process—only Innovation nses monotomcally frem 18% (10-

19 employees) through 36% (50- 99) 10 49% (250+) Produci—only mnovatmns wel‘e most likely

in the medinm (50—99) size clags, while for combined product—process nmovatmns it was the

largest size class that was most likely (66%) to innovate.

18
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A third sector-specific stady by Gellatly (1999) examined the incidence of innovation
within small (<50) business service establishménts‘, using a sub-sample from the 1996 SOI. This
sector is‘ important inasrnut-:h as it provides core business inpﬁts to the dynamism of other sectors
of the economy. As such, the author contends, one migﬁt be tfeﬁlpted to conclude that all firms in
this sector would be comuaitied to .innov.ation. In the event, oz?ﬂy a minority (40%) innovate.
Among those that do, 81% report product inhovaﬁon, 46% process innovation, and 33%

| Organizaﬁ;)nal innovation. Among the irmovating group much more importance was .at;tached to
financial management, access to capital, Workforce skills, and incentivej compensation, One
interesting insight is that while, when considering various i.ml:;edimentsi one might expect non-
mmovators to assign them greater importance than inﬁovators;iﬁ fact thifs was nof so. The author
suggests that this reﬂects»a kind of “learning by doing™: it is é%recisely t}%]rmigh the experiencs of
innovating that these small firms become more sharply aware :of the baﬁiers that must be
surmounnted.
4.2 The “Softer” Side of Inno‘vation

~ We conclude this section with a few observations abot{t the “sdﬁer”, or “people”, side of
inmovation. First, Baldwin and Johnson (1996) confirm the close connectlon between trammg,
llabour ¢kill, and innovation in SMRBs. Using the Growing Small and Medmm Sized Enterprise

(GSME) survey they invoke yet another taxonomy of dlffermt innovator types——gomprehens1ve

- Innovators, who rely on both inside and outside sources for their innovations, those focusing on

Ré&D, and those relying on outsiders for innavation. When comprehenswe innovators are.
dmded into quamles on the basis of their imovativeness, Some 80% of ﬁrms n the top quartile

are found to have a training program compared to only 36% in the bottdm quartile. Training is V

19
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i

also positively related to the ernphasis that a ﬁrm gives to total quality management. Fmally, the.
probability that trammg ocolts mcreases Wlth the size of ﬁml
. Baldwin (1999) points to an apparent paradox in the ﬁndmgs of the GSME survey. Firms

placed consgiderable emphasis on the hwman facior as a dctcmx;mant of grow’ch; management and_ "

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

and R&D strategies further down the list. (Only 10% of firms reported having an R&D unit or
investment in R&D).. In contrast to these self-assessments, h{:’we\.rer, statistical analysis relgting
~ineasures of stccess f_o various input factc;rs show technologiéjal inmovation to be; the crucial
factor. Perhaps the appropriate interpretation h;is to do with complementarity: neither human
resources nox R&D, aloné, isa sﬁfﬁcient coﬁdition for sucbesjsfullperformance. -Il;deed,
Baldwin (1999) concludes that what disﬁﬁgtﬁshes faster ﬁomisloWer growing firms is
innbvé.tion' and that ixmovators ma:rﬁfést greater attention to é;..wide range of gompetencies, of
wh)ch human resonrces are an important component |
The Working With Technology Survey (WWTS) developed at the EGOIIOII).].C Councﬂ of

Canada by Betcherman and MchMullen (1986) examined the adoption of computer-based
technologies (CBTs) and organizational changes (such as j ob rotation, enlargement ox
enrichment; employee paﬁicipaﬁon; and contingent compensa:tﬁon) in about one thousand
Canadian firms. The incidence of both hard and soft ihnovaffiblls,was found to increase with firm
'size.

- Onthe &aining front, Fkos Reseaich Associatés (1993) su:fveyed o'\;er two thousand . --
establishments to assess the extent of formal tra;;ix'ﬁng (dei'inec:nig as i;a\dné éet objectives E‘llld a

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

firms (55%) than in smaller (<20) firms, for which the incidence was 26%. The authors idéntify

20
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three main impediments. First, cost: the sutvey found trainir;g cozsts per employee to be twice as
high in small firms. The high fixed expenses of training can be spread 1o achieve scale’
economies in the larger firms. Second, the disrﬁptive effectéiof flaving key employees absent is
relatively greater for small firms. Third, small firms have infr.%’:riogr information about training
opportunities and resources or to work with other firms or ed;’t;:,cat;ional institutions.

Finally, some interesting preliminary data from Statisfics :Canada’s new Workplace and
Employee Survey (WES)“ pertains to organizational mnovatmm (Ekos Research Assoclates
1998). For the establishment size categories <20, 20- 99, 100 499 and 500+, the following

selected results were obtained with respect to the percentage vqf ﬁ:rms adopting orgamzatmnal ‘

“change, For functional flexibility (which includes j ob rotatioﬁ, Iﬁulﬁskilling and total quality

management (TQM), the incidence increases monotonically with!size (21%, 50%, 65% and 77%,
respectively); for delayering, the proportions are 5%, 21%, 43% and 72%; and for intefim
collaboration, they are 11%, 26%, 46%, and 40% respedtively. Fuilly 46 per cent of the smallest

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

‘5, Sources of, and Xmapediments td, Innovation

Various factors conducive to, ‘ordetracting from innovivéati\:reness were alluded toA in the
preceding sections. However, some of thie empirical work oﬁ firm Size‘ takes innovation sources
and barriers as a pritcipal focus and a brief sampling of ﬁndii:égs 1s presented here.

Some notable differences between large and smgll finms are;ieé:ﬂei:ted in the sowrces of ideas for
irmovation identified in the 1993 Survey of Tunovation and A;dvailced Technology by Statistics
Canada. Baldwin (1997) summarized the reéults as listed in 'I;‘ablje 6. Small firms rely less on

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

! See Statistics Canada and Human Resources Development Canada (1999) for a description of WES and
prelumnary findmgs
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be tied to an external network of related ﬁrms Only 12% of small firms identified related firms

as 4 source of ideas whereas 25% of large firms 'pérceived them to be an important source of
ideas. Small firms rely to a much greater extent on customers than do large firms, and get more
of their ideas from trade fairs, Large fimas stress the importance of specialized R&D capabilitics

either through internal R&D facilities or interfirm 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, Audret_sch and Feldman (1994) found that
the inmovation output of small firms benefits from R&D spillovers from universities and to a

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

" Table 6. Sources of Ideas for Innovations

% of Firms
" Number of employees - ,
Sources : - All firms 20-99 100-499 500+
Management . 52.6 53.8 54.8 39.5
R&D 43.5 33.7 51.8 62.4
Sales/marketing 42.9 43.3 47.3. 37.2
Production ‘359 36.1 435.5 : 26.6
Suppliers 28.3 . 243 , 34.5 254
Customers - 461 50.1 457 395
‘Related firms 15.2 11.9 - 16.7 ‘ 25.0
Trade fairs . 17.4 18.0 - 16.7 14.2

Source: ﬁ%ldwm(IQW).

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 agriculiure, private services and traditional manufacturing draw more

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

on design and development,

22
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As for large firms;;, not unéxpectedly, those in science-based industries such as chemicals
and electronics, rely s-:m‘basic research thrt;u;gh corﬁorate R&fl), while those in ﬁnance and
reté.iling are inforimation-intensive and derive much (')f their innovatiéﬁ from in-house software
d:evélopment and systems engineering.

A close corollary of the finding that firms of differcn’; sizes in different industries rely on
different irmovation sources is that 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
ixriportant iinpediment to innovation. This is not surprising since the lmowledge—f)ased economy
prizes knowledge as its most important factor of production. f’For a'ﬂ other factors, a larger
proportion of smaller than of laxger firms consider _thém to be impediments to innovation. Both a
ls;tck of information on technolo gies; and markets and a lack of techmical services ére '}ﬁox‘e
ﬁ‘e_quéntly indicated to be impediments by SMEs than by large firms, ‘and SMEs also regai"d

| ' _
interfirm cooperation to be a problem more frequently than large firms.

Table 7. Impediments to Innovation

300+

% of Firms ‘

A _ ~ Number of employees .
Category ~ All firms 0-19 20-99 . 100-499
Lack of skilled personnel 45.9 44.1 492 483 43.4
Lack of information on technologies . - 30.5 308 30.9 33.5 204
Lack of infoxrmation on markets 37.2 4277 29.8 31.5 30.0
Lack of external techmical services 20.0 211 21.2 14.3 12.7
Barriers to interfirm cooperation . 189 21.8 17.2 ‘ 14.3 6.1
Barriers to university cooperation 7.6 9,3 5.2 55 7.1
Government standards 30.6 34.0 26.8 - 217 31.0

Source: Baldwin. (1997).
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Finally, as a conceptual summary of the advantages and disadvantages facing small and

| large fioms in the prqcéssnf innovation, one may profitably refer to the comprehensive iredtment

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

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

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

resources versus flexibility, nimbleness and opporfunism. B0=Hetiberg’s (1984) delightful

metaphor ahout “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 occupanis of

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

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

Small Firms

Large Firms
Advantages Disadvantages Advantages ‘ Disadvaniages
Management
Little bureancracy; Entrepreneurial managers often  Professional managers  Oftén controlled by
entrepreneurial lack formal management skills, .. able to control complex  risk-averse accountants;
management; rapid ' organizations and managers become -
decision-making; risk- establish corporate bureaucrats and lack

taking; organic style
Compmmnication

Rapid and effective internal
cornmumication; informal
networks.

Marketing

Fastreaction to changing
market requirements; can
dominate nayrow market

niches.

Technical manpowsr -
Technical personnel well
plugged in to other
departments.

Lack of time and resources to
forge suitable external S&T

networks.

Market start-up abroad can be
prohibitively costly.

. Often lack high-level technical

gkills. Full-time R&D can be
too costly, (Need technical
specialists for external links.)
Can suffer diseconomues of

technology strategies.

Able to establish
comprehensive external
science and technology
networks.

Comprehensive
distribution and
sexvicing facilities, high
market pawer with -

* existing produets.

Able 1o attracthighly
skilled spevialists; can .
support the '
establishment of a laxge
R&D laboratory;

dynanism.

Interna! communication
can be cumbersome;
long decision chaing
result in slow reaction
fimes.

* Can ignore cmerging

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
fromather corporate

" functions.
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Finance

Innovation can be less
costly in SMES; SMEs can
be mote “R&D efficient”.

Growth

Potential for growth
‘through ‘niche sirategy’
technio/tnarket leadership,

Regulations _
Regulations sometimes

applied less stringently to
SMEs.

Government schemes
Many schemes have been
established to assist
inftovation in SMEs.

Leaming ability

Capable of ‘fast
learning’, and adapting
routines and strategies.
If new, no ‘unlearning’ .
problerns,

Organization,

Generally simple and
focused. ‘Organic’ form.

scope in R&D. '

Innovation représents a large
financial risk; mablhty to
spread risk; accessing external
capital for innovation can be a.
problem, Caost of capital can be
relatively high,

Problems in accessing external
capital for growth;,
eniteprencurs ofteri unable to
manage growth,

Often cannot cope with complex
regulations; unit costs of
compliance can be high; often
unable to cope with patenting
system; high opportanity costs in
defending patents

Accessing government schemes
can be difficult; highiopportunity
costs, Lack of awareness of
available schemes. Difficulty in
coping with collabarative

. schemes.

May lack resources for systematic
and continuous teclmologmal
seanning

i

May simply be too small to
implement some innovative |
organizational forms; (such as
cross-functional teams)

Joint venwires/strategic alliance

Can prove attractive
parttier if techuological
leader.

Little management: exp erinece;
power imbalance if collaboranng
with large firms.

— economies of gcale and

scope in R&D.

Able to borrow; can
spread risk overa .
portfolio of products;
better able to fund
diversification.

Able to c;btain scale and -

lsarning curve
economies through
investment in
pmduction, can fund

growth via acquisﬂmn, ‘

can gainprice
leadexship.

Able to cope with
govemmenit
regulations; can find
R&D necessary for
compliance; able to
defend patents.

Can employ specialists
to assist in accessing

.goveminent schemes.

Able to x:nanage
collaborative schemes.

Have resoureés to do
scanning for .
benchmarking and
identification of best
practices -

Potential synergies

apross divisions.

Possess strategxc
managerial resources to
enable the selection of
appropriate partners and

the proper mapagemnent

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

Regulations often
applied more
stringently to large
cormpanies.

Increasingly,
goverrnent innovarion
support has focused on
SMEs,

Slow to leam; often
locked in to well-
established practices
and routines,

Generally complex;
nmultidivisional, and
increasingly
nmultinational.
Mechanistic
organization. Danger
of sclerosis, rigidity,

- mnwieldiness,

institutional inertia.

of collabaoration.
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Supplier telations

- May cnjoy closer Can exert little control over Can encoutage May be oo big and too

personal relations with suppliers. . innovative suppliers. - distant to enjoy the
suppliers. ’ May be'big and personal relations that
powerful enough to may be conducive to
impose standards innovation
(such as JIT, e.g.).

Source: Based on Rothwell and Dadgson (1994).

6. Concluding Comments and Policy Implications
While there may be substantial differences, smaller firms tend to pay lower wages, have lower

labour productivity and do not survive long. However, suceessfitl 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 between 15 to 25

. per cent of productivity growth in Canada and the U.S. (Baldwih and Johnson, 1999;

Hartiwanger, 1997). Bianchi (1999) argues that SMES can bq épmpetitive only if they are
successful in substituting static economies of scale typically e:nj;oyed by large ﬁ@s with
dynamic economies .of scale. That is, their innovative activiti'esi and entrepreneurship allow them
to grow aver 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 axiomatic and various governments have used a wide variety of

instmm&mts over the years --tax credits, subsidies, loans, efc.-<to iry to alleviate this problem.
But 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 common finding about impedim{ents has to do with the relative

information deficit of small firms. This suggests the appropriétef;ncss of government initiatives to

provide and disseminate strategic information. The OECD (199;5) describes the dozens of

advisory, consultancy and extension services to assist SMEs in various countries by providing

specialized advice and exPerﬁse; A Weli-hléwn Canledian example is the National Reéearch
Council’s Tndustrial Research Assista#ﬁe Program (IRAP) wliich has a petwork of technology
experis acrogs the country to help SMEs with everything from the acqﬁisition of and/or
appiication of technology, acquisition of skills, preparation ofu'zafbﬁsiness plan, eto.

The more general question of pr6Vision and disseminaftic:vn of su'ategic industrial, market
and technological intelligence is currently being addressed by =th§e enormous --and éppularu-
Industry Canada electronic database knovn as Sirategis. A sub%ector of this program is directed
at SMEs and is known as Contact! The policy challenge will be to dontinuously enrich, update
and extend the usage and application of such programs to prdr;nci»te‘: SME innovation and growth.

The other common impediment to SME innovation is the difficnlty in forging links for
joint development of technologies, lmdwledge-sharing, ete. I-Isefe again is a potential role for
government--i.e. as the broker or facilifator of partnership mmécments. Clearly there is
growing and widespread acknowleclgemént of the importarioe 'of this role, as the ubitiuitous
presence of the {Nord “partnership” in government documents;; aud the tities, guidelines énd
criteria of government programs attests. We confine oﬁrselve'é tio two sets of comments.

The first relates to the question of mechanisms to forgbi 'o?lciéer links bétweein SMEs and

the universities. Many of the laiter now have offices to promo;te:; the commercial application of

university-spawned ideas and inventions—-“spin-offs™ But li11i(§ with academia for established

SMEs are also important. In this connection we simply obsenf’e ‘that the experience of a British
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. initiative--The Teaching Company Scheme (TCS)--warrants_":cl{)s_e monitoring in this regard'”
'The scheme was set up by the UK govemment some 25 years?a‘égo to.enable firms to access ideas,

.
P

inventions and innovations from universities and help the prof"efssors refresh their knowledge of
industry. As Robson (1996} reports, a recent development has l%:e'en a systematic effeft to
involve small‘ firms through the establislnnent in 1994 of a néf:m%ofk of TCS Centtes for Small
Firms‘; : :
Another promising institutional af:angement to overcp%n‘ie:SI\;IEs’ information deficit and
encourage innovation is networks to share information on means to stimulate tecbnelogical
advance, innovation, productivity and competitiveness In sof'ne \'iariants retired business
professmnals with many years of expenence and expertise may play a valiable mentoring role.
Such brograms merit, in our view, close monitoring and assessment Given the crucial role of
innovation in the KBE, the impo_rtant:e of SMEs in so maigy e?oincmies, and the special
innovation impediments encountered by small firms (espeoialiygwith respect to information) such
initiatives shoilld be a target for policy research. o

Finally, Lerner (1999) peints out fhe importance of ca:r?e 111 fomlulatincr intellectual

protection policies. Stringent intellectual property policy (e. g strong patent protectlon) wh1ch is

divert valuable financial resowrces away from innovatlve actn{itie's to cover to these costs. In this .

case, these costs may put small firms at a-significant disadvaniaée‘.

Py

intended to protect intellectual property may in fact drive up lmgatmn costs. These costs may -
|

To sum up, small firms in many countries account for %suﬁns_tantial proportions of output
and employment. Since innovation is the quintessential charaeteristic of the KBE, the

innovativeness of the SME sector is a vital policy convcertt Tﬁe%empirical literature reveals

2 ¥ '
: ! Easmally, the TCS involves promising graduates (“Associates”) in dernandmg pmJects jointly supervised by
. + representatives of the fitm and the university.

28
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. considerable evidence attesting to the innovativeness of SMEs: From the policy point of view,
however, it is important to identify the particular types of advafntagés --and most particularly, the

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

29
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