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1

Introduction

This paper examines the behaviour of small innovator firms from three countries;
Australia, France and Switzerland. Four primary research questions were addressed:

1
2

What impact does size of firm have upon the innovation behaviour of small firms?

What impact does the age or maturity of the firm have upon its innovation
management?

What is the relationship between the firm’s management of innovation and its rate of
growth?

Are there any differences between the innovation management practices of firms
from the three countries and what might explain such differences?

The study is exploratory in nature and provides preliminary evidence of innovation
management practice in small firms across three countries: Australia, Switzerland and
France. The authors are engaged in a larger research project involving data collection
from 11 of the 30 countries within the organisation for economic cooperation and
development (OECD) that is investigating innovation management in small firms. The
initial data from these first three countries is therefore presented here. For the purposes of
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the study, small firms were defined as those with fewer than 500 employees in order to
accommodate size differences in the definition of small to medium enterprises across the
three countries. While each country has many differences they are also very similar as
advanced western economies.

2 Managing innovation in small firms

Although the popular image suggests that small firms are exemplars of entrepreneurship
and innovation, this perception needs to be tempered by the recognition that most small
businesses lack a clear point of market differentiation and their continuous change in
pursuit of new market opportunities ensures that they will appear highly innovative
(Gibb, 2000). Upon closer scrutiny, the level of innovation within small firms may vary
significantly depending on the strategic aims and capacity of their leadership. Just as
Miles and Snow (1978) found large firms can be grouped into different strategic types
displaying more or less innovation and opportunism, so to have other studies found
similar strategic behaviour among small firms (Khan and Manopichetwattana, 1989). Just
as large firms can range from highly entrepreneurial innovative ‘prospectors’ to non
innovative ‘reactors’ (Miles et al., 1978), so might small firms range from highly
innovative entrepreneurial types to more reactive and conservative organisations
(Vazquez et al., 2001; Kickul and Gundry, 2002). The entrepreneurial manager’s ability
to make sense of their environment and the role they should play is likely to determine
what strategy they follow (Coopey et al., 1997).

2.1 The commercialisation process

Assuming that the small firm is seeking to commercialise a new technology or use
innovation as a key driver in their business, there will be a need for the management team
to adopt a systematic process (Grupp and Maital, 2001). A strategic approach to
innovation management, new product development and the commercialisation process is
required (Stringer, 2000). The formation of a close partnering with leading customers and
key suppliers in order to ensure a transfer of ideas to assist the development of the new
product is also critical (Miller, 2001). For many small innovator firms that have a strong
technology base, the major point of focus is upon the R&D and technical development of
the product itself. However, success in new product development (NPD) within small
firms is likely to depend equally upon their capacity to understand the market and to
obtain formal assessments of the market and its acceptance of their new product (Huang
et al., 2002). This is particularly important where the innovation is radical or highly
disruptive of a target market (Sandberg, 2002). The challenge of NPD is significant for
both manufacturers and service firms, with most small firms suffering from a lack of
resources and managerial expertise to undertake the commercialisation process
(Vermeulen, 2005).

Whatever the size of the firm, NPD requires a systematic, holistic, flexible and
continuous process that engages all the firm’s employees and promotes a sharing of ideas
and knowledge (Ozer, 2004). Successful NPD requires firms to have a culture supportive
of innovation, senior managers that are committed to the process, and project teams that
are organised, resourced and rewarded appropriately (Cooper et al., 2004a). In managing
NPD, best practice requires managers to undertake a portfolio approach continuously
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reviewing their best and worse case options, and matching often limited resources to
emerging opportunities (Cooper et al., 2004b). Successful NPD depends on the firm’s
ability to match the customer’s needs and offer superior benefits or better value for
money (Cooper et al., 2004c). Finally, the NPD process takes place within a wider
context of innovation management for which there are at least seven distinct elements:

1  inputs, such as human creativity, ideas and resources (both physical and financial)
2 knowledge management

3 strategy, both the NPD strategy and the overall business strategy

4

organisation and culture

(9}

portfolio management
6  project team management

7  commercialisation, which involves taking the product to market either directly or via
joint ventures and alliances (Adams et al., 2006).

It is not a linear process but one that requires senior management to be flexible and
adaptable within dynamic technological and market environments. Small entrepreneurial
firms where the senior managers also have equity and personal finances tied up in the
venture are more likely to focus on success within the commercialisation process (Mattes
et al., 2006).

2.2 The effects of size, age and firm maturity

Innovation within small firms can involve the development of new products or services,
the development of new markets or marketing methods, new process technologies within
operations, or the application of technology or innovation to administrative systems
(North and Smallbone, 2000). As a firm grows in size and complexity, and becomes
established in its markets, the nature of its innovation focus is likely to change.
Therefore, the extent and nature of innovation practice within firms appears to be
influenced partially by such demographic variables as size, age and level of firm
maturity. For example, a national study of innovation among Australian firms found large
firms (e.g. with over 200 employees) had double the rate of innovation activity than
smaller firms, and the type of innovation undertaken also changed. Large and small firms
were focused mainly on operational process innovations, while mid-sized firms (e.g. with
20 to 200 employees) were mainly focused on administrative innovations (ABS, 2005).
Autio and Lumme (1998) segmented small innovator firms into four types:
application, market, technology and paradigm innovators. The first simply apply existing
technology to an existing market and are not particularly innovation intensive, their
innovations are more market development in nature. The market innovators are good at
combining existing technologies to form new product combinations and sell these into
new markets. The technology innovators introduce new technologies into existing
markets and frequently challenge the status quo with new products. Finally, the paradigm
innovators are specialists in creating fundamental new technologies that involve radical
shifts in the status quo and a deep R&D base. Differences in innovative behaviour and
intensity appeared to be related to size and growth. The growth rate of the paradigm
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innovators was likely to be faster than the others, but such firms are typically the smallest
and faced the most significant challenges. The largest firms were the application
innovators (Autio and Lumme, 1998). There seems to be an association between
innovation intensity within the firm and the overall success of the business in terms of
sales and productivity (Klomp and van Leeuween, 1999); the nature of the innovation and
how it is managed can influence the firm’s overall growth rate and performance (Kemp et
al., 2003).

3 Innovation in Australia, France and Switzerland

The selection of Australia, France and Switzerland within this study was opportunistic.
As noted above, the authors are engaged in a larger study of innovation within small
firms across the OECD group of countries. At first glance each country appears to be
very different. For example, Australia is in the Asia-Pacific and is a resource rich
economy close to Asia. France is a member of the EU and has an economy with both a
large manufacturing base and a significant agricultural sector. Switzerland is a small
non-EU nation, but one that is closely integrated into the wider European economy and a
major centre for financial services. Despite such differences, an examination of the three
countries using OECD statistics suggests a high degree of similarity.

As shown in Table 1, while France has a much larger population and overall economy
than Australia and Switzerland, many of the other key statistics are similar. Per capita
income levels are similar as is the proportion of small firms within the manufacturing
sector. Worker productivity, investment in R&D and ICT, internet connectivity per
household and investments in education are also relatively similar. Each country also has
a national government that is concerned with both national productivity and enhanced
innovation. For Australia, this has been in the agriculture sector (Marsh and Pannell,
2000) as well as industry more broadly (Roach, 2000; Ferris, 2001; Kerin, 2006).
Innovation that leads to commercialisation has been viewed as an important area of
policy focus (Wood, 1992; Molyneux, 2000; DCITA, 2004; Garrett-Jones, 2004;
Yencken and Gillin, 2006). This focus on innovation since the early 1990s has enabled
Australia to rank well against other OECD nations (ABS, 2005).

France has also focused on enhancing innovation (MEFE, 2006), with a specific focus
on small firms (MEDEF, 2002; OSEO, 2006). This has also included major investment
into the national innovation system targeted at fostering R&D, business start-up, industry
clustering and the development of regional economies (SESSI, 2006; OSEO, 2006). In
terms of patents lodged within the ‘triadic patent family’ network of Europe, North
America and Japan (Dernis and Khan, 2004), France and Switzerland have substantially
more patent families than Australia. However, the growth rate in Australian patenting
activity over the period 1990 to 2003 has been impressive (OECD, 2007).

In summary, these three countries are diverse in terms of location, size and population
density, but very similar in terms of their national innovation environment. A comparison
of small firms across these three countries should suggest that environmental impacts are
negligible, but we were also interested in any differences.
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Table 1 General data on Australia, France and Switzerland (2005)

Country Australia France Switzerland

Total population (millions) 20.3m 60.9m 7.4m

GDP (US $ billions) $701 bn $1,897 bn $267.4 bn

Real GDP growth rate 2.8% 1.2% 1.9%

Per capita GDP (US $) $34,239 $30,266 $35,649

fI:roportlon of manufacturers that are small 04% 90% 88%
irms

Unemployment rate 5% 10% 4.5%

Self-employment rate 13% 9% 11%

Average hours worked during the year per 1,730 1,546 1,658

person

GDP expenditure on R&D per annum 1.64% 2.16% 2.94%

Number of persons employed in R&D per 783 775 6.08

thousand

Investment in ICT as a % of total o o

non-residential fixed capital formation 21.5% 16.4% na

Proportion of households with access to home 67% 50% 71%

computers

Proporﬁon of households with access to the 56% 349 73 59

internet

Proportlon of age group 25 to 64 years with 31% 24% 28%

tertiary level education

Expenditure per student in tertiary education:

2003 constant prices (US $) $12,405 $10,704 §25,900

. 0 .
Total expenditure as % of GDP on education 589 6.3% 6.5%

institutions for all levels of education

Source: OECD statistics, http://stats.oecd.org

4 Methodology

This study examined the innovation management practices of 143 small firms. A survey
was developed that examined the innovation activity of these firms, including their
formal commercialisation and NPD practices. The approach taken was to interview the
managers from each firm face-to-face using a computer based questionnaire that allowed
the researchers to explain the question items and seek respondent feedback to particular
items. Transcripts of the interview were also captured in most cases for subsequent
qualitative analysis. Such mixed methodology approaches are recognised as offering an
effective and pragmatic means of investigating strategic management issues
(Molina-Azorin, 2007). In this paper, we report only part of the quantitative findings of
the study.
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4.1 Sampling

Selection of the firms for the sample was undertaken on the basis of size and level of
innovation. The OECD (2004) definition of small firms and innovation (OECD, 2001)
was used to define the parameters for firm selection, although cases with up to 500
employees were permitted into the study. As there were no reliable databases of
innovative small firms, the research team, in order to boost the size of the final sample,
made use of some held by government agencies, listings in technology parks, and their
personal networks within the business communities of their home countries. The initial
aim of the data collection in terms of number of firms was 60 to 70 interviews; however
the response rates differed within each country resulting in 64 Australian, 40 Swiss and
39 French firms.

The respondents comprising the sample were predominately male (92%) of whom the
majority (69%) were under the age of 50 years. Chi-square tests found no significant
differences between the countries in terms of gender, but significant differences were
found in terms of age. French firms had significantly more respondents aged below 30
years as well as significantly more who were aged over 50 years. In terms of ownership
structure, Swiss firms had significantly more respondents who described themselves as
executive managers with shareholding (48.5%) or without shareholding (30%), as
compared to Australian firms where the respondent was more likely to be an
owner-manager (37.5%) or an executive manager who was the principal shareholder
(20%); or the French firms, where there was a more even spread of managerial ownership
structures.

Table 2 A comparison of Australian and French case study firms
Characteristics Australia France Switzerland
Average age of the firm 12 years 39 years 29 years
Average number of full time employees 33 95 68

Average number of full time employees three
years previously

Average gross annual turnover (millions US) $US 6.7m $US 26.4m $US 25.3m

Average gross annual turnover three years
previously (millions US)

24 86 57

$US 3.6m $US 23.2m $US 18.5m

Average investment in innovation as a % of

. 30.4% 5.4% 17.5%
annual turnover over previous three years
Proportlpn of ﬁms planning a technological 84.4% 59.0% 87.2%
product innovation
Proportion of firms planning a technological 59.4% 64.1% 38.5%

process innovation

The sample firms were drawn from a variety of industries, although the largest proportion
(31%) was manufacturers, which is explained by the desire to find firms that had clearly
identifiable innovations. No significant differences were found between the three
countries in terms of industry type. The firms comprised both start up ventures with less
than one year in operation, to one firm that had been in operation for 134 years. The
average length of time the firms had been in operation was 24 years. ANOVA tests found
that Australian firms were on average younger than those from France and Switzerland.
Table 2 provides a descriptive comparison of the three country sub-samples. It can be
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seen that innovation intensity (as measured by investment in new product or process
technologies) was high.

4.2 Development of the survey instrument

The questionnaire used in the study was developed as a diagnostic tool designed to assist
managers from small firms to evaluate the risk and return of future investment in a
particular innovation, and to assess their managerial practices in relation to
commercialisation, considered as critical points for a small firm, as mentioned in the
introduction of the paper. It includes also a set of questions on the perception of the
national environment. It builds upon work originally commenced by Santi et al. (2003),
Mazzarol and Reboud (2005, 2006) and Reboud and Mazzarol (2006) that examined the
strategic decision making of entrepreneurs in small firms seeking to commercialise a new
innovation.

Commercialisation management was measured in the survey using a scale initially
developed by Mazzarol and Reboud (2006) that consists of 40 items arranged into four
distinct indices relating to market, innovation, resources and strategy. Each of the four
indices has ten items and scale reliability testing on these items found good alpha scores
(Cronbach, 1951), ranging from resources (alpha = 0.627), through innovation
(alpha = 0.700) and strategy (alpha = 0.767), to market (alpha = 0.799). These items are
listed in Appendix A.

4.3 Discriminant analysis

The survey data was subsequently examined using a discriminant analysis procedure,
which is a useful technique for building predictive models of group membership based on
the characteristics of individual cases. The group memberships used for this analysis
were size, age and growth rate. Size was measured by the number of full time employees
that the firm had at time of interview. The sample was divided into three equal groups:
micro firms (e.g. with < 11 employees); small firms (e.g. 11 to 56 employees); and
medium firms (e.g. > 56 employees).

Age was similarly derived from the number of years the firm had been established.
Once again, three equal groups were created with: young firms (e.g. < 7 years old);
adolescent firms (e.g. 7 to 21 years old); and mature firms (e.g. > 21 years old). Finally,
growth was measured using a scale derived from the rate of growth in the firm’s annual
turnover as measured over a period of three years. Three equal groups were identified
comprising: low growth (e.g. < 19% growth in annual turnover); medium growth (e.g.
19% to 46% growth in annual turnover); and high growth (e.g. > 46% growth in annual
turnover).

The discriminant analysis models were run using the step-wise procedure in the SPSS
statistical software program. In each case, a varimax rotation procedure was employed in
order to provide clear separation of the functions. A hold out sample was not employed as
the predictive accuracy of the final model was not the paramount objective of this
analysis (Birley and Westhead, 1993). For each model, Wilk’s Lambda statistics were
used to determine if the discriminant models as a whole were significant (Wilks and
Thompson, 1937). Rao’s V was used to determine the inclusion of the items in the
models with a range from 0.05 to 0.10 significance levels of the F-statistics determining
entry or removal. The minimum Rao’s V for entry was zero. In each case, the analysis
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used the 40 items measuring commercialisation and NPD practice (see Appendix A) as
the independent variables, and the measures of size, age and growth as the grouping
variables. The rotated standardised canonical discriminant function coefficients for the
significant independent items within each model were then used in conjunction with the
group centroid functions for the grouping variables to estimate visual plots illustrating the
relationships between these variables. These results are described below.

5 The effect of size, age and growth

As was shown in Table 2, the Australian, French and Swiss firms differed from each
other in relation to age, size and level of innovation intensity. However, while these
findings suggest that there are differences between these three countries the answer lies
more with the factors of size, age and growth rates.

5.1 Discriminant analysis: size effects

The sample divided into three equal groups representing micro, small and medium sized
firms. The discriminant analysis used 93% of the cases in the sample, the rest were
excluded due to missing discriminating variables. As shown in Table 3, five of the 40
independent variables were identified as significant within the model.

Table 3 Rotated standardised canonical discriminant function coefficients*-size
Function 1 2
He}vg you fqlly researched the benefits as perceived by the customer for _ 462 703
this innovation?
Do you have a formal process for new product development? 534 473
Are financial resources adequate for the future development of the idea? 641 —266
Have you identified sources of venture capital financing for the _572 _355
innovation?
Have you considered existing or anticipated government regulations? 361 —474
Canonical correlation for function 582 260
Wilks’ Lambda (1 through 2 chi-square 61.92; Sig. .000) 616 932

Notes: Coefficients are based on rotated structure matrix.
"% of variance by function 1 = 83.8, function 2 = 16.2.

Figure 1 illustrates the findings using a diagram to plot the relationship between the three
size groupings and the independent descriptors. Each of the five items listed in Table 3
are shown as arrows with the direction representing the coefficient scores across the two
functions and the length of the arrow indicating the strength of the coefficients. The three
grouping variables are plotted using their unstandardised canonical discriminant
functions evaluated at group means (Functions at group centroids).
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Figure 1 Plot of innovation management by size

@ Medium Firms

Financial resources OK
for future development

Have a formal NPD process

Considered existing or future
government regulations

Small Firms @

Researched
Customer views

Have identified
sources of VC

@ Micro Firms

It can be seen from Figure 1 that the micro firms were characterised by stronger research
of customer perceptions of the benefits of the innovation. By comparison the small firms
were characterised by having identified sources of external financing such as venture
capital. Finally, the medium sized firms were characterised by having formal new product
development processes, stronger financial resources for the innovation’s future
development, and a greater consideration of existing or anticipated changes to
government regulation. The model correctly classified 62.5% of the micro and 67.4% of
the medium sized firms. However, only 49% of the small firms were correctly classified
suggesting that the predictive power of the model for the small firms was weak in
comparison to the micro and medium firms.

5.2 Discriminant analysis: age effects

For the age of firms, they are divided into three broadly equal groups with 46 young, 49
adolescent and 48 mature firms. The discriminant analysis used 93% of the cases in the
sample, as shown in Table 4, four of the 40 independent variables were identified as
significant within the model.
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Table 4 Rotated standardised canonical discriminant function coefficients *: age

Function 1 2
Have you fully researched the benefits as perceived by the customer for this 478 506
innovation?

Do you have the competencies to fully commercialise the innovation alone? —.846 .389
Have you identified sources of venture capital financing for the innovation? 455 .628
Have you secured all necessary compliances and authorisations? -.056 -810
Canonical correlation for function 481 229
Wilks” Lambda (1 through 2 chi-square 40.69; Sig. .000) 729 .947

Notes: Coefficients are based on rotated structure matrix.
19 of variance by function 1 = 65.2, function 2 = 34.8.

Figure 2  Plot of innovation management by age of firm
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Figure 2 illustrates these findings using the same approach as for size. As can be seen, the
separation between the mature firms and the other two was greatest, suggesting that
young and adolescent firms are closer to each other than they are to mature firms. Mature
firms were more likely to have secured all the necessary compliances and authorisations
required for the commercialisation of the innovation. Their competence in undertaking
the commercialisation alone was also stronger than for the young firms. Young and
adolescent firms were characterised more by their focus on understanding customer
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views towards the innovation, and identifying sources of venture capital. The model
correctly classified 62.5% of mature firms, but only 54% of young and 39% of adolescent
firms were correctly classified. This suggests that the model was a poor predictor for the
young and adolescent firms and generally not reliable.

5.3 Discriminant analysis: growth effects

Firm growth statistics divided the sample into three groups comprising 39 low, 65
medium and 39 high growth firms. The discriminant analysis used 93% of the cases in
the sample, as shown in Table 5 two of the 40 independent variables were identified as
significant within the model. However, only 51% of the high growth and 56% of the
medium growth firms were correctly classified, and a mere 35% of the low growth firms.
The predictive power of this model was therefore also weak.

Table 5 Rotated standardised canonical discriminant function coefficients *: growth
Function 1 2
Do you have a management board to provide guidance and advice? -292 970
Have you fully assessed the bargaining power of your suppliers? 1.005 131
Canonical correlation for function 276 219
Wilks” Lambda (1 through 2 chi-square 16.64; Sig. .002) .879 952

Notes: Coefficients are based on rotated structure matrix.
2% of variance by function 1 = 59.6, function 2 = 40.4.

6 Innovation management by country

To determine if there were any differences across the three countries, a further
discriminant analysis model was run using the same 40 items as independent variables
and the countries as grouping variables. Table 6 shows the results where it can be seen
that nine items were found to be significant within the model. Overall, 79% of the cases
were correctly classified, with 87% of the Swiss, 82% of the French and 73% of the
Australian firms correctly classified. As shown in Figure 3 the Swiss firms were
characterised by having management boards for outside help and advice, greater
confidence in their ability to access physical resources for future development and
growth, and an active involvement of customers in the development of their innovations.
By contrast, the Australian firms were characterised by greater use of government
support for commercialisation, strong research of the customers needs in relation to the
future product or innovation being developed, and a greater emphasis on having
the innovation independently tested. French firms were characterised by having
greater confidence in being able to develop their innovation without outside help, and
having sufficient staff resources for its future development. The variable, having
prepared a comprehensive financial model of the innovation as part of the
commercialisation process was more likely to be associated with the French firms than
the others.
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Table 6 Rotated standardised canonical discriminant function coefficients *: country
Function 1 2
Have you fully researched the benefits as perceived by the customer for this 059 979
innovation? ’ ’

Do you feel that you could fully develop the prototype technically without

. . —403 -320
outside assistance?
Are you confident that the innovation has been independently tested or

-431 .083
evaluated?
Do you actively involve customers in developing your new innovation(s)? 381 209
Are staffing resources adequate for the future development of the idea? -127 =503
Are physical resources adequate for the future development of the idea? 573 234
Have you fully explored government assistance programs designed to help
? S -.356 207

small firms with commercialisation?
Do you have a management board to provide guidance and advice? 17 .059
Have you completed a comprehensive financial model .018 —.665
Canonical Correlation for Function 709 .570
Wilks’ Lambda (1 through 2 chi-square 137.56; Sig. .000): 336 .675

Notes: Coefficients are based on rotated structure matrix.
49 of variance by function 1 = 64.8, function 2 = 35.2.

Figure 3 Plot of innovation management by country
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7 Discussion of the findings

What do these findings tell us about the nature of innovation management in small firms?
Can they provide meaningful answers to the four research questions outlined at the start
of this paper? With respect to the four research questions initially raised by this study, the
findings suggest that while some differences appear to exist between firms in relation to
size, age and growth, the more significant differences were identified in relation to
country.

7.1 The impact of size, age and growth

The findings suggest that firm size and age may have influences on how small firms
manage commercialisation of innovation. Larger firms were found to have stronger
financial resources and more formalisation in their NPD processes than their small and
micro counterparts. They were also found to be more likely to consider future
government regulations that might impact on their innovation. By contrast the micro
firms were characterised by the need to research customer needs and the small firms by a
focus on identifying sources of potential venture capital. Although the predictive strength
of the discriminant model used to classify the firms by size was weak for the small firms,
this general pattern of relationships is logical. Larger firms would be expected to have
developed more formality in their NPD processes and to have greater financial resources
to fund the commercialisation activity. Micro firms, typically start ups with new and
unknown innovations, would also be expected to need to undertake market research and
canvass customer opinions. These findings are consistent with the best practice
benchmarks in NPD found within the literature (Boag and Rinholm, 1989; Cooper et al.,
2004a, 2004b, 2004c; Akgun et al., 2004).

The pattern of behaviour for firm age is similar to that found for size. The older,
mature firms were found to be more confident that they possessed the competencies to
commercialise the innovation alone, and to have all the necessary compliances and
authorisations in place. This would be consistent with a well established NPD process
and stronger resources, both financial and human. By contrast the young and adolescent
firms were more likely to be focusing on understanding customer needs and to look for
venture capital funding. These findings are consistent with other research into the
innovation of small firms, which highlight the importance of simultaneously developing a
clear understanding of the end user market needs as the technology within the new
product is being developed (Pavia, 1990; Huang et al., 2002; Lee and O’Connor, 2003).

Growth was not found to be a strong discriminator within the modelling undertaken,
however, the results point to the higher growth firms being more outwardly focused,
either on the bargaining power of key suppliers who are likely to impact cost and quality,
or in seeking the support from independent advisory boards. McDougall et al. (1994)
suggest that high growth in new ventures is linked to aggressive NPD-led new market
entry strategies with attention given to specialised products that can be effectively
marketed into targeted segments. The NPD process is also identified as being enhanced
by both good project management and risk management planning within the firm
(Salomo et al., 2007). Assessment of the bargaining power of key suppliers is associated
with this risk management planning process. Use of advisory boards can also help to
expand and strengthen the firm’s management competencies, a factor that has been
associated with growth in the small firm (Weinzimmer, 1997).
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In summary, the study provides some tentative evidence of the impact of size and age
on small firm innovation. Unsurprisingly, they show that larger more mature firms will
be more likely to possess the resources and competence to undertake NPD and
commercialisation alone. Smaller firms will, by contrast be more focused on
understanding how their new product or service will be accepted by the customer, and
identifying sources of additional funding to help them commercialise it.

7.2 Differences between countries

As demonstrated in the final discriminant model, there were some differences identified
between the firms when examined by country. Australian firms were more likely to be
focusing on customer perceptions of their innovations, having their innovation
independently tested and seeking commercialisation assistance from the government.
Swiss firms were more likely to have managerial boards for outside help and advice, and
to actively involve customers in the NPD process. They were also more confident of their
ability to have sufficient physical resources for the commercialisation. By contrast the
French firms were confident of their staff resources and had comprehensive financial
models. They were more confident of being able to develop the innovation without
external support.

These differences between the three countries can be partially explained by reference
to the data shown in Table 2. French firms were generally much larger than their
Australian or Swiss counterparts. They were also less likely to be engaged in a
technological product innovation. By contrast the Australian firms were smaller, younger
and more likely to be engaged in product innovations, while Swiss firms were more
likely to be mid-sized and older. While the majority of Australian and Swiss firms were
engaged in technological product innovations, the French firms were more evenly divided
between product and process innovations. This appears to have played a role in their
responses, with them being more confident of having the ability to develop the innovation
without outside help, and being less focused on understanding the market or customer
needs.

While size and age may explain a lot of these differences there may also be a degree
of country effect. For example, the Australian government has sought to boost its national
innovation activity via a range of policies specifically targeted at small firms engaged in
NPD and commercialisation (DCITA, 2004). Many of the French firms were well
established, mature companies from within the Bourgogne region and were engaged in
more traditional sectors of activity, with some even showing a reluctance to change
traditional products. This may explain their stronger focus on process innovation. Many
of the Swiss firms were from the Zurich region and were able to access the strong support
base to innovation including access to venture financing and university R&D centres.

8 Conclusions

The commercialisation of new product or process technologies and the general
management of innovation and NPD within small firms remains a poorly researched area
of inquiry. Much attention in this regard has focused on the NPD and commercialisation
practices of large firms that are well supported with resources, specialist skills,
experience managers and ready access to markets. For the entrepreneurial manager of a
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small firm, the lack of resources, skills and managerial support combines with their lack
of ready access to markets to make the process of NPD and commercialisation
particularly challenging. Despite these problems the level of NPD and commercialisation
of innovations within the small firms sector remains high.

As the paper suggest, the management of innovation and the NPD process changes
with the size of the firm. Micro-firms are more likely to be concerned with understanding
customer views and whether their innovation will be accepted in target markets. Small
firms may begin to identify potential sources of external financing while medium sized
firms will be more formal in their NPD process, planning strategy, marshalling resources
and systematically protecting IP rights. Small firms seeking to engage in innovation need
to be willing to form strategic alliances with customers and suppliers, research centres
and other firms in order to leverage the resources of other parties so as to make up for
their own deficiencies.

Government policy makers seeking to assist small firms to commercialise their
innovations should recognise that they need to take a dual track approach. At the macro
level they need to ensure that there is access to quality research centres, skilled and
educated workers, qualified managers, financing and communications infrastructure. At
the micro level there is a need for focused support schemes that allow small firms to
access early stage seed capital for R&D and commercialisation. Marketing and business
development support from skilled advisors should also be made available, along with
mechanisms to facilitate firms to identify and contact strategic alliance partners.
Assistance with marketing and access to university R&D centres for independent product
testing will be of most value to micro and small firms seeking to get established. Policy
responses should be tailored to the needs of micro-enterprises and small firms.

The study has some limitations. It examines only three countries and the samples
drawn were deliberately not randomised as there was a desire to select firms that had a
strong innovation focus. Larger numbers of cases, drawn from other countries, should be
gathered that will allow better international comparisons to be made. The discriminant
analysis models were not strong predictors of these relationships and future research
should also undertake additional quantitative analysis of the innovation diagnostic survey
data to validate scales and assess the validity of the relationships found so far.
Nevertheless, despite these limitations the study offers a window into the innovation
practices of small firms and points to some benchmarks for superior management
practice, enhanced policy support and future academic research.
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Appendix A

Innovation diagnostic items

Market index (Alpha = 0.799)

Have you fully researched the benefits as perceived by the customer for this innovation?
Have you fully explored the most appropriate pricing strategy?

Have you researched how easily customers will understand it?

Have you researched how easy it will be for customers to test or trial it prior to adoption?
Have you researched how easy it will be for customers to do post adoption evaluations?
Have you fully explored how compatible it is with customers’ existing technologies/systems?
Have you fully examined customer perceptions of risk and cost?

Have you fully explored the opportunities it offers customers?

Have you previously collaborated with customers over innovations?

Have you researched if there is already a customer ready to adopt this innovation?
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Innovation diagnostic items (continued)

Innovation index (Alpha = 0.700)

Do you have a formal process for new product development?

Do you feel that the generation of new innovations is a major focus of your firm?

Do you feel that you could fully develop the prototype technically without outside assistance?
Are you confident that the innovation has been independently tested or evaluated?

Do you actively involve employees in developing new innovations?

Have you fully explored with an intellectual property lawyer or patent attorney the IP
management issues associated with the innovation(s)?

Does your innovation have legally protectable patents in-place or pending?
Do you use confidentiality agreements before showing your ideas to others?
Have you previous experience of commercialisation of your innovations?
Do you actively involve customers in developing your new innovation(s)?

Resources index (Alpha = 0.627)

Do you already have the technological resources to create a prototype?

Do you have the competencies to fully commercialise the innovation alone?
Do you have an experienced project management team to work on the idea?
Do you know how to find external expert assistance if required?

Are staffing resources adequate for the future development of the idea?

Are physical resources adequate for the future development of the idea?
Are financial resources adequate for the future development of the idea?

Have you fully explored government assistance programs designed to help small firms with
commercialisation?

Have you identified sources of venture capital financing for the innovation?
Do you have a management board to provide guidance and advice?

Strategy index (Alpha = 0.767)

Do you have a formal, written business plan for your innovation?

Have you fully assessed the bargaining power of your customers?

Have you fully assessed the bargaining power of your suppliers?

Have you fully assessed the threat of alternative technologies to yours?

Have you fully assessed the reaction of competitors to your innovation?

Have you fully assessed the reaction of complementary partners able to assist you?
Have you considered existing or anticipated government regulations?

Have you secured all necessary compliances and authorisations?

Have you undertaken a risk assessment in the light of potential threats?

Have you completed a comprehensive financial model?




