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ABSTRACT 
 
The capability for sustainable innovation is a critical prerequisite for successfully achieving near-
term competitive advantage, and long-term viability in turbulent environments. Innovation typically 
involves unconventional ways of recharging an existing business concept, or the exploitation an 
uncontested market space thereby making the competition irrelevant. However, few firms exhibit 
systematic, sustainable innovation management practices that are able to convert innovative new 
technologies into globally competitive products. 
  
While many new radical innovations are initiated by small to medium sized enterprises (SME), the 
track record of successful commercialisation lies predominately with larger firms. SME are 
generally highly adaptive organisations able to demonstrate flexibility and opportunism in their 
response to the fast pace of technological change and the constantly evolving new global 
paradigms of business environments. However, they also lack formal systems for the 
management of innovation and commercialisation, as well as the resources to fully exploit the 
technological and market opportunities with which they are presented.  
 
For manufacturing firms the need to maintain high levels of innovation in product or process is an 
important element in securing a sustained competitive advantage. This is particularly the case for 
SME manufacturers, which must use innovation as a means of differentiation. Despite its 
importance, the literature relating to sustainable innovation in manufacturing SME is sparse, with 
only a handful of peer-reviewed articles identified in the online journal databases during the 
period 2000-2006.  
 
A better understanding is required as to the most appropriate infrastructures, strategies and 
mechanisms for the support of SME manufacturers in the management and diffusion of 
technological innovation. What, for example, is the impact of government policy in terms of 
influencing the innovation climate in the country? What is the relative influence of customers, key 
suppliers, board members, equity partners, senior managerial staff, bankers and family members 
on the entrepreneur’s strategic decision making when seeking to commercialise an innovation? 
  
Drawing upon the available literature, the paper examines the application of a diagnostic 
assessment tool for examining innovation management practice in small firms. Four case studies 
of SME manufacturing firms in Australia are examined with reference to their performance on the 
diagnostic assessment, as well as the national context within which such firms exist. The paper 
identifies the primary drivers of an emerging model of sustainable innovation, and seeks to 
explain the impact of external government support for innovation, plus the importance of internal 
management systems.  
 
Attention is given to the past track record of innovation within each firm, reasons for success or 
failure, the role of external actors in the facilitation of innovation, strategic decision making in the 
firm and the perceptions of these entrepreneurs to the value of investments in future innovation. 
The use of a multiple case study methodology provides the opportunity to examine the processes 
used by these firms in depth, and thereby provide a comprehensive picture of sustainable 
innovation behaviour.  
 
The findings highlight the critical importance of the entrepreneur within SME manufacturing firms 
who serve as a key ‘distinctive competency’ within the company. As a learning system, the SME, 
via its entrepreneur(s) and key staff, is continuously in communication with leading customers, 
key suppliers and third-party advisors. The need to offer value to customers and thereby extract 
higher than average profits from appropriate pricing is also highlighted. This desire for continuous 
improvement, differentiation and value adding, emerges as a key driver for innovation within 
these firms. Such behaviour is consistent with the notion of a technology cycle model. Perceived 
gaps in the national innovation system are also highlighted, with particular concerns expressed 
over access for small firms to early stage seed capital for R&D projects. 
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THE SME AND INNOVATION 
 
Intense competition in the market place is forcing organisations to examine the different ways by 
which they could enhance or retain their competitive edge, and more importantly, the link 
between innovation, sustained competitive advantage and organizational renewal (Motwani, 
Dandridge, Jiang & Soderquist, 1999).  Small to medium sized enterprises (SME) comprise a 
major element of the total business activity within most national economies, and play an important 
role in innovation (OECD, 2004a).  However, despite the demonstrated importance of SME to 
technological innovation and international competition, there is a paucity of research in the 
academic literature relating to the management of technology within such firms (Motwani et al, 
1999).  This also translates into a lack of clear performance benchmarks and policy guidelines for 
managers (Tidd, 2001). 
 
For the purposes of this paper, an SME is defined as a business venture that has fewer than 250 
employees and an annual turnover less than EURO 50 million (OECD, 2004b).  The paper also 
assumes the existence of a national innovation system into which such SME can operate.  This 
concept of a national innovation system seeks to define the interaction that takes place within a 
country of the research and development (R&D) centres, universities and other publicly funded or 
supported institutions, the financial and investment markets, government policy makers, and the 
industry sectors that commercialise research (Lundvall, 1992; Nelson, 1992).  The success of a 
national innovation system is contingent upon a variety of complex interrelated issues; however, 
one important element is the exchange of knowledge via both formal and informal exchange 
relationships throughout industries.  Failures have been identified as taking place at four key 
areas.  The first involves the failure to provide adequate infrastructure and investment, particularly 
the ability of governments to supply R&D or communications infrastructure, plus the availability of 
venture capital.  The second is that of “transition failures” where there is a failure of new ideas or 
technologies to diffuse across industry sectors.  The third failure is that of “lock in”, whereby there 
is a tendency for industries to remain committed to existing technological paradigms that stop 
them from innovating.  Finally, there is the failure associated with institutional rigidities where the 
legal and regulatory systems within the country make it difficult for innovation.  This can be due to 
labour inflexibility, restrictions on the introduction of new technologies or the lack of protection of 
intellectual property (IP) rights (Smith, 2000). 
 
The level of innovation within a country appears to be closely associated with its economic 
prosperity.  Australia, for example, ranks well in the OECD national economic indicators and it 
also has a good performance in comparison with other OECD countries in relation to its scientific 
research activities (BCA, 2004).  Analysis of the relationship between scientific publications and 
economic wealth shows a positive correlation (King, 2004).  A longitudinal study of the 
relationship between the numbers of patents registered by Australian firms, labour productivity 
and economic growth, also shows a strong positive correlation between these three elements 
(Crosby, 2000).  Innovation, as measured in part by patents, remains an important economic 
driver, and the level of innovation activity found among SME is likely to be critical to the 
sustainability of a nation’s economic growth.  However, there has been little attention given to the 
role of SME within this national innovation system (Mytekla, 200).  This is disappointing, as the 
SME, with its flexible, opportunity driven, entrepreneurial orientation has been viewed as having 
much to teach is larger counterparts about innovation (Gibb, 2000). 
 
However, the management of innovation also benefits from discipline and formalisation, which 
are all qualities inherent in most large firms.  Branzei and Vertinsky (2006) cite Zahra (1996) and 
define innovation strategies as plans that guide firms’ decisions regarding the development and 
use of technological capabilities. Innovation strategies, in turn, play a critical role in defining the 
firms’ competitive posture by specifying the content, sources of desired competencies, and their 
intended effects (Bierly & Chakrabarti, 1996; Mitchell, 1990; cf Branzei & Vertinsky, 2004).  
 
Measuring innovation within organisations is also challenging as it is a difficult term to define let 
alone measure.  Innovation has been defined in economic, sociological and technological terms.  
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Schumpeter (1934) defined it as the introduction of new elements or a new combination of old 
elements within industrial organisations.  Kanter (1983) defined it as the process of bringing new, 
problem solving ideas into use.  Sunbo (1998) suggests that innovation is fundamentally about 
the renewal of elements within a system of production.  It can involve new products and 
processes which can be fundamental in nature, or a combination of existing elements into a new 
dominant design or paradigm. 
 
 
THE ROLE OF THE ENTREPRENEUR 
 
An important starting point for any examination of innovation in the SME is the entrepreneur or 
owner-manager, who is the person or persons that typically invest their time, money and 
reputation into new ventures, and who take on the risks associated with the commercialisation of 
innovations.  Various attempts have been made to define those entrepreneurs that are closely 
associated with innovation or technology-based ventures.  The term “technopreneurship” has 
been used to define the process of entrepreneurship within technology intensive businesses 
(Venkataraman, 2004).  There is a tendency for such entrepreneurs to be drawn from former 
scientific or academic backgrounds, and these types tend to be strongly research focused and 
committed to R&D.  Those that hail from engineering backgrounds within larger organisations are 
more likely to be focused on production and commercialisation, while others may have little direct 
technical skills, but have strengths in marketing or sales, qualities that can be highly useful in 
commercialisation (Johns-Evans, 1995). 
 
The strategic thinking and behaviour of these entrepreneurs is of particular importance within the 
wider context of understanding innovation management.  Entrepreneurs must make sense of their 
environment and will often follow opportunistic strategies based upon their knowledge of market 
conditions or customer needs, and how to develop a competitive advantage via the application of 
technology and innovation (Trott, 1998).  Entrepreneurial learning is an important issue in this 
process, and the process through which the entrepreneur acquires information and learns is 
worthy of attention (Chell & Allman, 2003).  The intuitive, trial and error, learning style common to 
many entrepreneurs, is not always an effective management style in the adoption of new 
technology or the creation of new products.  While it may be beneficial in identifying opportunities 
and seeking to exploit them, the more formal, systematic approach of the traditional manager 
may be a more effective approach to technology adoption and New Product Development (NPD) 
(Gagnon, Sciotte & Posada, 2000).  Entrepreneurial SME have been found to follow a flexible 
strategy based on close feedback from customers to the entrepreneur leading the firm’s NPD 
process.  It also tends to be informal in nature and can be placed at risk as a result (Lindman, 
2002).  For entrepreneurs seeking to commercialise radical innovations a strong analytical and 
proactive mindset is likely to be desirable, while a more corporatist and managerial mindset is 
likely to be valuable in assessing technological and market threats (Talke, 2007). 
 
Within the SME the entrepreneur typically plays a critical role, as leader, visionary and in setting 
the conditions for the generation of an organisational culture that is conducive to innovation 
(Ahmed, 1998).  Good communication between team members, low levels of bureaucracy and a 
fun and failure tolerant culture are viewed as important (Perry, 1995).  It is the role of the 
entrepreneur to define quality, set formal standards, encourage a mindset of change and 
improvement, and make their employees feel like partners in the business (Mazzarol, 2002).  The 
organisational culture that is fostered within the business is determined by the senior 
management via the strategy, structure, support systems and communication style.  How they 
handle change, deal with mistakes and risks, and encourage organisational learning can 
determine the success of their firm’s culture as a positive environment for stimulating creativity 
and innovation (Martins & Terblanche, 2003). 
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THE PROCESS OF INNOVATION MANAGEMENT 
 
Innovation management remains a poorly defined and understood area of management that lacks 
clear measures or well developed frameworks (Tidd, 2001).  To measure innovation requires an 
evaluation of the inputs of creative ideas, technology and Intellectual Property (IP) that go into the 
development of new products or processes, and how these are then managed within the firm via 
a combination of four elements.  The strategy that is followed by the organisation, particularly how 
strategy is set by the senior management is an initial area for attention (Adams, Bessant & 
Phelps, 2006).   
 
Strategic orientation frameworks have been used within large firms, with the most well known 
being that of Miles and Snow (1978), which identified four strategic types: the “Prospector”, 
“Analyser”, “Defender” and “Reactor”.  Of these the “Prospector” and “Analyser” had the greatest 
propensity for innovation, particularly the former, which tended to use innovation as its main 
source of strategic competitive advantage.  This same typology has been applied with success to 
SME (Gimenez, 2000).  It suggests that SME, despite their small size, are able to follow well 
defined strategic paths in a similar way to their larger counterparts.  The SME that applies 
innovation and new technology will either be engaged in the original creation of the new product 
or technology, or it will be seeking to apply existing technology to established markets, drawing 
into its processes innovations that are currently not used within its target markets (Autio & 
Lumme, 1998). 
 
The way in which inputs and innovations that are converted to outputs are managed via R&D 
portfolios and projects is another key area of focus.  Once the innovation is ready to go to market, 
the process of commercialisation also becomes an area of attention.  More difficult to measure, 
but also crucially important is the organisational culture within the firm and how this supports 
innovation and New Product Development (NPD).  Also important is the more complex process of 
knowledge management, with particular emphasis on the sharing of ideas both internally and 
externally by the firm (Adams, Bessant & Phelps, 2006). 
 
Put simply, an innovation management process for NPD and commercialisation should involve at 
least five steps.  First, there should be a clear assessment of the market and the needs of the 
target customers and their current levels of satisfaction or dissatisfaction with existing products.  
Second, there should be a clear commercialisation plan prepared that maps out how to take the 
new product to market.  The next stage is to select an initial leading customer or point of market 
entry, with incremental steps as the new product or technology is assessed and adopted.  As the 
market/customer feedback is evaluated, additional R&D can be undertaken to ensure that the 
prototype is refined and developed to meet end user requirements.  In the final stage there should 
be a focus on marketing and selling-in of the product to target market segments (Zakon, 1989). 
 
The NPD process benefits therefore from a systematic and formal approach that employs 
planning, costing and good project management (Boag & Rinholm, 1989).  Commercialisation 
and NPD are inherently risky activities and involve both technical and market risks.  The technical 
risks are more likely to occur at the early stage of the NPD process; with the market risks taking 
place during the commercialisation phase after the product is launched.  SME innovators that are 
engaged in technology-based NPD and commercialisation face particularly high risks, and can 
usually benefit from good planning, systematic innovation management and strategic alliances 
formation (Oakey, 2007).  While strategic alliances can be a valuable source of ideas, information 
and technology transfer, the entrepreneur within an innovative SME may also need to strike a 
balance between their desire for developing radical new products, and ensuring that what they 
are producing is able to meet the needs of the customer (Kotabe & Swan, 1995).  They can assist 
the entrepreneur to secure access to markets both domestically and overseas (Komulainen, 
2006).  They can also be critical to the firm’s ability to secure equity financing from venture capital 
sources (Sapienza & De Clercq, 2000). 
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Success in innovation is generally difficult to measure, and there are many SME that do quite well 
without being highly visible (Crick & Jones, 1999).  In general terms the ability to keep the 
technical and marketing development aspects of NPD under simultaneous control is thought to be 
a key source of success for commercialisation within SME (Huang, Soutar & Brown, 2002).  This 
can apply equally to service firms undertaking NPD as manufacturers (Vermeulen, 2005).  The 
role of the customer as a source of validation of the merits of the new product is often highly 
important to the SME (Mazzarol & Reboud, 2005).   
 
As with any business activity there is a need for clear, coherent strategy to be developed. The 
process of innovation and technology management within organisations, whether large or small, 
involves the alignment of technology with strategy (Berry & Taggart, 1994).  Traditionally it has 
been large firms that have invested the most in both R&D and the application of process 
technologies to achieve enhanced productivity.  However, with the emergence of computer aided 
manufacturing and low cost personal computing in the 1980s, SME manufacturers also became 
able to take advantage of such technologies (Meredith, 1987).  This paper seeks to examine the 
innovation management practices of SME within the Australian manufacturing sector and the 
efficacy of diagnostic assessment tools designed to measure how well such firms are managing 
NPD and commercialisation activities. 
 
 
SME IN THE AUSTRALIAN MANUFACTURING SECTOR         
 
Manufacturing involves the making of goods or other wares on a large scale either manually or 
with the aid of machinery.  It encompasses a wide range of sub-sectors involving different types 
of materials, for example the manufacture of: food, beverage and tobacco products; textile, 
clothing and footwear; wood and paper products; printing, publishing and recorded media; coal, 
petroleum and chemicals; metal products; non-metallic materials; machinery and equipment; and 
such items as furniture, pre-fabricated buildings, jewellery, toys and sporting equipment. 
 
Australia has a fairly small manufacturing industry by world standards.  Around 94 percent of all 
firms within the sector are SME and in 2005 it generated around 11 percent of Australia’s Gross 
Domestic Product (GDP) and employed just over 1 million people (ABS, 2006).  The history of 
manufacturing in Australia is closely associated with the country’s economic and trade policy.  At 
the time of Federation in 1901, Australia’s six Colonial Governments were concerned over the 
influx of cheap manufactured goods, particularly Asia.  This was felt most strongly in Victoria 
which has traditionally had one of the largest concentrations of manufacturing in the country.  The 
resulting policy decision of the new Australian Federal Government was to introduce high import 
tariffs.  This regime of high tariffs helped to nurture Australia’s fledgling manufacturing sector that 
was given a further boost during the First and Second World Wars, which required Australia to 
become self-sufficient in a range of goods including aircraft, motor vehicles, farm machinery, 
chemicals, electronics and shipbuilding (Brown & Hughes, 1970).  By the 1980s the Australian 
manufacturing sector was viewed as seriously lacking in international competitiveness and a 
series of tariff reforms were introduced that gradually removed import restrictions, while 
simultaneously seeking to address labour productivity and investment in new technology 
(Emmery, 1999). 
 
During the early 1990s as tariff barriers fell, attention within the Australian manufacturing sector 
began to focus on innovation and the need to build international linkages for technology transfer 
and exporting (AMC, 1994a; 1994b).  It was recognised that innovation was the key not only to 
success, but also to the sustainability of manufacturing within Australia (Pappas, Evans & Telesis, 
1990).  Successful firms needed to trawl the market for ideas, invest in R&D and encourage a 
business culture that placed innovation at the centre of strategic focus (AMC, 1995).  This period 
of the 1980s and 1990s was viewed as one of major restructuring within Australia’s economy and 
the manufacturing sector specifically.  Despite media claims to the effect that Australia was losing 
its manufacturing industries offshore to cheaper labour cost countries, total employment levels 
stabilized and output increased due to the introduction of technologies such as computer-based  
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or automated manufacturing and greater labour flexibility.  Investment in new technologies by 
Australian manufacturers increased rapidly from the mid-1980s, although investment in R&D, 
while rising, remained more subdued (Productivity Commission, 2003).   
 
Accompanying this restructuring of Australia’s manufacturing sector was a drive for enhanced 
levels of formal quality assurance and total quality management (TQM).  The application of the 
International Standards Organisation (ISO9000) systems of quality management were strongly 
embraced and given government support.  However, this formal quality assurance movement did 
not always lead to better performance and resulted in a negative reaction to ISO9000 in some 
circles (Terziovski, Shohal, & Moss, 1999).   
 
By early years of the 21st Century the situation in Australian manufacturing was more stable with 
a fairly positive outlook across the sector (AIG, 2007).  However, there remained concerns over 
relatively low levels of productivity, innovation and global competitiveness, particularly in the 
regional areas of Australia outside the major cities (AIG, 2001).  There was a call from the 
Business Council of Australia (BCA, 2006), the national peak body of industry, for a greater focus 
on innovation across a wide range of areas, including education and training, R&D, government 
policy support and within the workplace.  Australia’s manufacturing sector appears to have taken 
such advice onboard, performing well against other sectors in terms of total levels of innovation, 
but still lagging communications services, electricity, gas and water supply utilities.  Over the 
period from 1994 to 2003 the proportion of manufacturing firms innovating increased by 36 
percent, although some sub-sectors saw slight declines (ABS, 2005). 
 
This paper examines case studies of SME manufacturers from two Australian states, Victoria and 
Western Australia.  In terms of manufacturing, Victoria employs around 31 percent of all the 
workforce engaged in the sector and generates an estimated 30 percent of the industry value 
added.  By comparison Western Australia employed just over 9 percent of the national 
manufacturing workforce and generated around 9 percent of the industry value added (ABS, 
2006).  Victoria is the centre of motor vehicle manufacturing, electrical goods and clothing, 
textiles and footwear.  Western Australia is a resource rich state in which manufacturing is 
focused on the mining and offshore oil and gas industries, as well as advanced marine 
engineering (IRIC, 2001). 
 
 
METHODOLOGY 
 
The methodology involved a multiple case study approach that drew four cases from among 
Australia’s manufacturing SME.  Two of these cases were drawn from Victoria and the other two 
from Western Australia.   The case study has been identified as a valuable tool for research into 
small firms (Chetty, 1996).  Case studies can be used to generate theory (Eisenhardt, 1989) or to 
test theory (Yin, 1989).  This methodology has also been employed in the study of innovation 
adoption within organisations (Yin, 1981).  The four cases were selected from a larger database 
of 55 cases collected as part of a wider international study into innovation management in SME.  
Each case was identified as a firm within the definition of SME, and with the likelihood of it being 
engaged in some form of innovation.  Innovation was measured in terms of technological product 
or process, but also market, marketing and administrative innovations (North & Smallbone, 2000).   
 
A diagnostic questionnaire was used in the interview with each firm in conjunction with a case 
study protocol that was developed to support the questionnaire.  This questionnaire ran within an 
EXCEL spreadsheet with macros and allowed the researcher to quickly generate a report for the 
management of the SME, outlining its profile in innovation management and the anticipated risk 
and return configuration of the innovation that was being considered for future commercialisation.  
This diagnostic tool was developed by a French and Australian collaboration commencing with 
initial case study analysis in France (Santi, Reboud, Gasiglia & Sabouret, 2003), and moving onto 
a quantitative analysis of a small sample of high innovator firms in Australia (Mazzarol & Reboud, 
2005). 
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The use of quantitative surveys in case studies is acknowledged as a useful method of analysis 
for the examination of cross-case comparisons with enhanced reliability (Yin & Heald, 1975).  
Case surveys can provide a useful bridge between the conventional quantitative survey and the 
qualitative approaches more common with case studies (Larsson, 1993).  As a research strategy, 
the case study is distinguished from other methodologies due to its ability to examine a 
contemporary phenomenon in its real-life context, especially when the boundaries between 
phenomenon and context are not clearly evident (Yin, 1981).  The experiment seeks to 
deliberately divorce the phenomenon from its context so as to control the environment and isolate 
variables that may be influencing it.  By comparison, an historical analysis of a phenomenon is 
unable to fully understand the context, into which it took place due to the absence or bias of 
records, or the unavailability or unreliability of witnesses who experienced it.  The case study 
offers the ability to study a phenomenon in context and allows an opportunity to link the two 
together (Yin, 1982). 
 
This study employed a diagnostic assessment tool that formed the basis of the case study survey 
framework.  One element of the diagnostic tool was the assessment of the anticipated risk and 
return associated with the innovation, as perceived by the entrepreneur within the SME (Reboud 
& Mazzarol, 2006).  The potential return to the intellectual property (IP) invested in the innovation 
can be seen as the RENT that might be earned from the innovation.  This RENT is determined by 
a combination of three components: i) the volume of sales that might be generated over a defined 
time period; ii) the rate of profit that the innovation might earn in that same time period; and iii) the 
lifecycle of the innovation, or the length of time that the innovation might be sustained in the 
market before being eroded by competitor activity or substitution threat (Santi, et. al., 2003).  This 
creates the formula: 
 

RENT = VOLUME X RATE X LENGTH 
 
As the combination of these three variable components, a rent can be characterised by its 
extreme profile: large/small volume; high/low rate of margin and short/long life cycle. With two 
possibilities for each variable the total number of combinations is eight, although six ‘generic’ 
configurations were defined.  Each configuration involves different levels of volume, rate and 
length thereby determining the anticipated rent to be derived from the innovation.  These were 
described in the following terms: 
 
1. Shrimp – a configuration offering low rent potential due to its modest levels of volume, rate 

and length, as such it is unlikely to be of much interest; 
 
2. Champion – a configuration with high potential rent; 
 
3. Gadget – a configuration offering low volume and length but high rate, leading to little interest 

overall. Such a configuration would not justify significant investment; 
 
4. Joker – a configuration with high volume and length but low rate making it little better than 

the ‘Gadget’ despite its apparently attractiveness; 
 
5. Flash in the Pan – a configuration with good volume but poor length and may experience 

both high or low rate, making it challenging for the investor that may need to outlay 
substantial capital to secure the return over the short life cycle; and 

 
6. Oasis – a configuration that offers good length but low volume and high or low rate. 
 
While the “Champion” configuration appears the most desirable, the “Oasis” configuration may be 
more suitable for a small firm because the small overall volume of sales may be more readily 
exploited by the small firm (Santi et. al. 2003).  Such an innovation opportunity is essentially that 
found in a niche market.  However, the capacity of the small firm to secure a desirable rent return 
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from its innovation is likely to depend on its resources, the nature of the innovation and the 
characteristics of the market environment into which it is seeking to diffuse the innovation.  Key 
forces likely to influence the market environment include the power of customers and their 
capacity and willingness to adopt the new innovation, the power of competitors and the capacity 
for new market entrants and substitution threats to erode the competitive advantage of the 
innovation (Porter, 1991). 
 
The diagnostic tool does not evaluate the risk and return associated with the innovation from a 
financial perspective.  For most SME engaged in early stage commercialisation, it is difficult if not 
impossible to undertake an effective financial risk-return assessment; because the data to 
undertake convention discounted cash flow analysis is non-existent.  Two characteristics that are 
of particular importance to the assessment of the innovation, and that might have an influence on 
the rest of the evaluation processes are: i) the stand alone or systematic character of the 
innovation (kind of innovation, with possible effect on recommendations); and ii) the existence of 
one or more sectors of application of the innovation (sectoral potential of diffusion). 
 
In addition to the estimation of the potential RENT return an entrepreneur might yield from an 
innovation, there remains the need for the development of an effective business model to fully 
commercialise the innovation (Akgun, Lynn & Byrne, 2004).  In development of the diagnostic 
tool, attention was also given to the way in which the SME was managing the innovation process 
itself.  A four-part index identified as the “innovation diagnostic diamond” was created that maps 
the firm’s performance on indices relating its management of the market, resources, strategy and 
the innovation elements (e.g. R&D and IP).  This additional diagnostic tool was found to highlight 
gaps in the NPD process of SME engaged in early stage commercialisation activities and assist 
the entrepreneurs from these firms to develop more systematic strategy (Mazzarol & Reboud, 
2006).  
 
This part of the analysis tool uses the “Innovation Diagnostic Diamond” to map in a graphic format 
the performance of the entrepreneur’s current management practices against four Index 
measures. To address this problem, a four part framework was developed that seeks to measure 
the small firm entrepreneur’s current approach to innovation management, mapping behaviour on 
four dimensions (Mazzarol & Reboud, 2006): 
      
1. Market Index – a measure of the firm’s focus on customer needs and how the new 

innovation offers customers value for money; 
 
2. Innovation Index – a measure of the firm’s formal process of new product development and 

its management of intellectual property (IP); 
 
3. Resources Index – a measure of the firm’s technological, human, financial and managerial 

resources; and. 
 
4. Strategy Index – a measure of the firm’s strategic planning in relation to its 

commercialisation process. 
 
Common problems associated with the commercialisation of new products are the lack of an 
appropriate business model, inadequate management skills, insufficient market testing and 
evaluation, poor project team building, inadequate management of intellectual property, the lack 
of a clear exit strategy, insufficient knowledge of how venture capital cycles work, and poor 
strategic networking skills (Grupp & Maital, 2001).  By comparison, successful innovator firms are 
generally proactive at chasing market opportunities and don’t take the environment as given or as 
being static.  They adopt a flow-oriented innovation management process that seeks to manage 
innovation from an integrated and multi-disciplinary perspective.  Such firms are more likely to 
make use of external know-how and expertise; and to proactively manage external relationships.  
They also tend to have a thorough understanding of the needs and wants of their value chain 
members and to build collaborative relationships between functional departments within the firm.  
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Successful innovators also find a way to balance the need for customer orientation and the 
possibilities for managing internal variation.  They also invest in training and education (both on 
and off the job) and have a critical attitude, e.g. see things in perspective (Cobbenhagen, 2000): 
 
The actual experience of many innovators is the need to convince potential users to adopt their 
innovation and to face the market dynamics associated with the bargaining power of suppliers 
and customers. Additional challenges may be associated with the activities of competitors who 
may threaten to erode any competitive advantage with imitation or substitution innovations (Porter 
1991). These market forces are likely to impact any new innovation delivering an erosion of 
competitive advantage and affecting anticipated rent.  Assessing the power of the customer 
requires evaluation of their generic propensity to adopt the innovation within the targeted market 
sector. If they have a low adoption propensity the anticipated volume of rent is likely to be 
diminished. The trade off made by a potential user is between what the innovation is likely to 
provide, and what its adoption will require them to risk or abandon. This process of trading off by 
a potential adopter is described as the “customer perceived utility value” (CPUV). If the CPUV is 
low the volume of rent will be eroded within the market.  Prior to introducing the innovation to the 
market a first step for the SME would be to analyse the expected amount of potential rent to be 
earned.  Measuring the volume, rate and length of the anticipated rent to be generated by the 
innovation before any interaction with market forces is therefore a desirable initial stage (Santi et. 
al., 2003). 
 
The selection of cases for a multiple case study analysis is a critical issue in order to ensure that 
the subjects of study are able to provide useful findings that have appropriate external validity.  
Cases can either be selected because they offer similarities with each other for cross-case 
analysis and replication of findings, or they can be selected for their ability to offer polar 
opposites.  Unlike a survey sampling approach where random case selection is often desirable, 
the selection of cases is often better undertaken on a deliberate basis (Eisenhardt, 1989).  In this 
study a deliberate approach was taken.  Cases were selected using the findings from the 
diagnostic survey tool outlined above.  Firms were chosen that had a “Champion” innovation 
configuration.  This was designed to provide insight into the innovation management practices of 
these firms to see what their behaviour might suggest about successful commercialisation within 
small manufacturing firms. 
 
In examining the cases, the key units of analysis were the overall innovation climate in Australia 
as perceived by the CEO of the firm.  Also examined were the previous experiences that the firm 
had had with innovation in the three years prior to the interview; and the influence of persons 
external and internal to the firm on strategic decision making with respect to innovation.  This 
included the role of customers and suppliers, external financiers, and competitors.  The RENT 
configuration and performance on the Innovation Diagnostic Diamond framework were also 
examined.  All case study data collection involved a face to face interview lasting around 1 to 2 
hours in which the CEO of the firm, typically the entrepreneur who owned it, was taken through 
the diagnostic questionnaire, as well as providing an overview of their company and its current 
innovation(s).  The case study survey allowed discussions around the responses to each item 
and interviews were taped and transcribed for subsequent analysis.  A report from the diagnostic 
questionnaire was subsequently sent back to the CEO and further discussions undertaken where 
required.  Documentary evidence including product brochures, company histories and even 
business plans were provided by the CEO during the case study data capture process. 
 
 
THE CASE STUDY FIRMS 
 
The four case study firms selected for this study were: PLASTICO (Vic), AUTOCOOL (Vic); 
AIRCON (WA) and TOOLCO (WA).  Each of these cases is described briefly in the following 
subsections. 
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Case 1: PLASTICO  
 
Based in Victoria, PLASTICO is a manufacturer of advanced plastic injection mouldings.  The firm 
was established 50 years prior to the case study interview and employs 91 people.  Its products 
are sold within a range of markets including the automotive parts and computer components 
sectors, house ware, food packaging, toys and white goods.  PLASTICO introduced over 10 new 
products into its markets during the previous three years and invested around 3 percent of its 
annual turnover of $AUD 15 million into such innovations. The firm is managed by its General 
Manager, a male aged in his 50’s.  He took over from the previous CEO six months prior to the 
interview. The firm has experienced a 32 percent decrease in annual turnover over the three 
years prior to the interview, coupled with a 22 percent decrease in employees over the same 
period. 
 
Case 2: AUTOCOOL 
 
The other Victorian firm was AUTOCOOL, a manufacturer of high airflow automotive cooling fans 
for the motor vehicle industry.  Established 36 years prior to the interview, the firm’s products 
comprised a wide range of devices including complete packs ready for installation as an 
integrated unit, or components including  electric motors, shrouds, clutches, thermal switches and 
wiring, for cooling fans.  At the time of the interview the firm had 15 employees. The Managing 
Director is a co-founder entrepreneur, a male aged in his 50’s.  With a small employee base that 
grew only by one employee over the previous three year period, AUTOCOOL introduced over 5 
innovations in the previous three years and invested approximately 10 percent of its annual 
turnover in R&D for such innovations.  The intense competition in its sub-sector precluded 
information on its turnover to be revealed for this study. 
  
Case 3: AIRCON 
 
The first of the Western Australian firms was AIRCON, a manufacturer of air-conditioning systems 
for domestic and commercial use.  Established 11 years prior to the case study, the firm had 
expanded with representative offices across many parts of Australia and had also established 
overseas offices and manufacturing facilities.  At the time of the interview the company was 
turning over $AUD 30 million annually and employing 230 people.  The firm had experienced a 
growth rate in its annual turn over of 23 percent and in its employee numbers of 25 percent over 
the three years prior to the interview.  AIRCON reported having introduced between 6 to 10 new 
products to markets over the previous 3 years.  Around 4 percent of the firm’s annual turnover 
was invested in R&D primarily to generate new product innovations.  The CEO was the founder 
entrepreneur, a male aged in his 40’s who described himself as an “owner-manager”.   
 
Case 4: TOOLCO 
 
The second case from Western Australia was that of TOOLCO, a manufacturer of innovative 
power tools used in wood working.  Its unique powered cutting tools were exported successfully 
across the world, and it had become involved in innovative transportation technologies designed 
for recreational use.  Established 10 years prior to the interview, TOOLCO employed 35 people 
and had an annual turnover of $AUD 4.6 million.  The firm had experience a growth rate in its 
annual turnover of 38 percent, and an increase in its employee numbers of 57 percent over the 
three years prior to the interview.  TOOLCO reported having introduced up to 5 new products to 
markets over the previous 3 years.   It also invested around 25 percent of its annual turnover into 
R&D for the creation of new innovations.  The CEO was also the founder entrepreneur, a male 
aged in his 50s who described himself as the “Executive Manager and Shareholder”.  He had 
been the chief designer for most of the company’s products.   
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THE INNOVATION CLIMATE IN AUSTRALIA 
 
An initial area of investigation was the perceptions of each CEO at to the degree to which the 
external environment within Australia was or was not conducive to the support of innovative SME.  
As shown in Table 1 compares the four cases in terms of how each CEO viewed a set of key 
criteria pertinent to the commercialization of innovation.  Where the CEO saw the area as having 
a positive impact on their firm a happy face symbol is displayed.  Where their views were 
negative an unhappy face is shown, and a neutral face symbol is displayed in those areas where 
the CEO was equivocal about this issue.  
 
The nexus between publicly funded research centres and industry has been identified as an 
important element in the success of innovative regions (Porter & Stern, 1999).  It can be seen 
from Table 1 that all four cases were positive in relation to gaining access to high quality research 
centres such as those at the universities.  Australia’s universities have received a good deal of 
attention in recent years over their need to strengthen the level of commercialisation activity and 
technology transfer (Harman & Harman, 2004).  It is not always easy for SME to develop strong 
R&D links to universities and other publicly funded research centres, but Australian Federal 
Government policy has been attempting to assist this process in recent years (DCITA, 2004). 
 
 
 

TABLE 1: THE INNOVATION CLIMATE IN AUSTRALIA 
 

Factor 1: Overall supportiveness of the external environment for innovation 
 
Impacts on past innovations: PLASTICO AUTOCOOL AIRCON TOOLCO 

Access to skilled & educated workforce / ☺ / . 
Access to quality managerial staff / . / / 
Access to external finance . ☺ . . 
Access to high quality research centres ☺ ☺ ☺ ☺ 
Geographic distance to key markets / ☺ . ☺ 
Communications infrastructure ☺ . ☺ ☺ 
Lifestyle in country . ☺ ☺ ☺ 
Government support for innovation . ☺ ☺ . 
Cost of doing business / / . . 
Regulations & compliance costs ☺ . . . 
     
 
 
A further important element in the creation and sustaining of an innovative region has been the 
ability to create a skilled and educated workforce, as well as a talented managerial pool into 
which firms, particularly SME can access the necessary employees (Hart, 2000).  As shown in 
Table 1, three of the four were negative over their ability to access quality managerial staff and 
the fourth CEO was equivocal.  At the time these case studies were undertaken Australia was 
experiencing an economic boom that had resulted in a labour skills shortage.  It can be seen that 
only one of the four firms was positive over their ability to access a skilled and educated 
workforce.  In a similar way, only AUTOCOOL was positive in relation to its ability to access 
external financing.  The other firms, while not negative, were equivocal. 
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An important element in a national innovation system is the quality of the communications 
infrastructure, including the road, rail, air and sea transport system as well as the information and 
communications technologies (ICT) (Porter & Stern, 2001).  There was a generally positive view 
expressed toward the standard of the communications infrastructure in Australia.  At time of 
writing a major debate was underway at the Federal political level over the need for Australia to 
invest more in developing its high speed broadband services.  The economic boom had also 
begun to place pressures on the national road, rail, air and sea transport infrastructure.  
Nevertheless, three of the firms were positive about the quality of the national communications 
infrastructure, and the third firm was neutral. 
 
Government can play an important role in boosting innovation within regions and enhancing the 
overall performance of industry (Guinet, 2001).  Within Australia over recent decades, both 
Federal and State Governments have sought to provide incentives to promote greater levels of 
innovation and commercialisation activity within industry (Garrett-Jones, 2004).  The firms were 
also either neutral or positive in relation to the level of government support for innovation and the 
impact of regulations governing business operations (e.g. taxation, patent laws, and corporate 
governance rules).  However, there was less agreement over the level of support from 
government to small firms seeking to commercialise their innovations.  AUTOCOOL and AIRCON 
were both positive, while PLASTICO and TOOLCO were equivocal.   
 
The overall quality of life within a region, in particular its ability to offer an environment that 
attracts and retains creative, talented people has been recognised as a potentially important 
driver of innovation within regions (Florida, 2000).  It can be seen from Table 1 that there was 
general consensus over the positive nature of the Australian lifestyle on their ability to do 
business.  However, there was a more mixed view on the impact of Australia’s relative isolation 
from key markets.       
 
 
FACTORS INFLUENCING THE SUCCESS & FAILURE OF PAST INNOVATIONS 
 
The case study firms were examined with respect to their past track record of commercialisation 
of innovations.  Each CEO was asked to indicate the type of innovation they had experience with, 
the relative value they placed on external stakeholder opinions, and the factors they saw as 
leading to the success or failure of past innovations. 
 
PLASTICO 
 
The predominant type of innovations that PLASTICO had previously experienced working with 
were process technologies.  The key influences the CEO listened to when seeking to make 
decisions in relation to the commercialisation of an innovation such as this were (in order of 
importance):  the firm’s leading customers, the senior managerial staff within the company, and 
finally the firm’s key suppliers.  The most valuable source of financing for its commercialisation of 
innovation was retained profits rather than debt or equity.  PLASTICO felt that its leading 
customers and key suppliers were in general terms the most valuable external alliance partners in 
terms of monetary value.  The key factors influencing the success or failure of past innovations 
were identified as follows (in order of importance): 
 

Factors influencing Success Factors influencing Failure 

� Target customers’ ability to see the 
benefits offered by the innovation. 

� The innovation’s ability to meet the needs 
of the targeted customers. 

� Firm’s ability to access technological 
resources. 

� The general attitude of the target 
customers towards the new innovation. 

� The innovation’s ability to meet the needs 
of the targeted customers. 

� Target customers’ ability to see the 
benefits offered by the innovation. 
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� Firm’s ability to access financial resources. 

� The relatively low level of competition 
within the target market. 

 
AUTOCOOL 
 
The predominant type of innovations that AUTOCOOL had previously experienced working with 
were technological products, and those associated with the development of new markets.  The 
key influences the CEO listened to when seeking to make decisions in relation to the 
commercialisation of an innovation such as this were (in order of importance):  the firm’s leading 
customers, the directors from the firm’s board of management, and the shareholders.  In dealing 
with its leading customers, AUTOCOOL had gained some value from collaboration over joint 
marketing, promotion and distribution activities, and in securing access to government support 
and sponsorship (e.g. grants).  Key suppliers were of limited value, but AUTOCOOL indicated 
that it had engaged with suppliers in relation to joint research projects, joint distribution and some 
marketing.  As with PLASTICO, AUTOCOOL also considered retained profits as being its most 
valuable source of financing for the commercialisation of innovation.  The key factors influencing 
the success or failure of past innovations were identified as follows (in order of importance): 
 
 

Factors influencing Success Factors influencing Failure 

� The general attitude of the target 
customers towards the new innovation. 

� The innovation’s ability to meet the needs 
of the targeted customers. 

� The protection of IP on which the 
innovation’s intellectual property.  

� The targeted customers’ willingness to 
switch to alternative products. 

� The general attitude of the target 
customers towards the new innovation. 

� The reaction of major competitors within 
targeted markets to the innovation. 

� The targeted customers’ unwillingness to 
switch to alternative products. 

 
AIRCON 
 
The predominant type of innovations that AIRCON had previously experienced working with were 
technological products, and those associated with the development of new markets.  The key 
influences the CEO of AIRCON listened to when seeking to make decisions in relation to the 
commercialisation of an innovation such as this were (in equal importance):  the other directors of 
the company, shareholders and other senior managers.  Customers were of some value in terms 
of influencing strategic decision making, but generally valuable in terms of their financial benefit to 
the firm. In dealing with its leading customers, AIRCON had gained some value from 
collaboration over joint marketing and research projects.  Key suppliers were considered to be of 
limited value.  As with PLASTICO and AUTOCOOL, AIRCON considered retained profits as 
being its most valuable source of financing for the commercialisation of innovation.  Venture 
capital financing was dismissed as being “of little importance”.  The key factors influencing the 
success or failure of past innovations were identified as follows: 
 
 

Factors influencing Success Factors influencing Failure 

� The innovation’s ability to meet the needs 
of the targeted customers? 

� The general attitude of the targeted 
customers toward new innovations? 

� The general attitude of the targeted 
customers toward new innovations? 

� The innovation’s ability to meet the needs 
of the targeted customers? 
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� The targeted customers’ ability to see the 
benefits offered by the new innovation? 

� The protection of the intellectual property 
upon which the innovation was based? 

� The firm’s ability to access technological, 
managerial, commercial & financial 
resources? 

� The targeted customers’ willingness to 
switch to alternative products/services? 

� The targeted customers’ ability to see the 
benefits offered by the new innovation? 

 
TOOLCO 
 
The predominant type of innovations that TOOLCO had previously experienced working with 
were technological products.  The key influences the CEO listened to when seeking to make 
decisions in relation to the commercialisation of an innovation such as this were primarily the 
customers and directors of the board of management.  Next in importance were other company 
directors, key suppliers, other business colleagues and family members (TOOLCO is a family 
owned business).  Leading customers were considered to be very valuable and had engaged with 
TOOLCO in joint product development, and joint marketing and distribution.  Key suppliers were 
also recognised as of general value, and had been engaged with joint product development and 
production.  Like the other firms, TOOLCO viewed retained profits as valuable in financing its 
future commercialisation activities, but it also considered debt and equity financing of equal 
importance.  The key factors influencing the success or failure of past innovations were identified 
as follows (in order of importance): 
 

Factors influencing Success Factors influencing Failure 

� The innovation’s ability to meet the needs 
of the targeted customers? 

� The targeted customers’ ability to see the 
benefits offered by the new innovation? 

� The protection of the intellectual property 
upon which the innovation was based? 

� The firm’s ability to access technological, 
managerial & commercial resources? 

� The targeted customers’ willingness to 
switch to alternative products/services? 

 

� The innovation’s ability to meet the needs 
of the targeted customers? 

� The targeted customers’ ability to see the 
benefits offered by the new innovation? 

� The protection of the intellectual property 
upon which the innovation was based? 

� The general attitude of the targeted 
customers toward new innovations? 

� The bargaining power within the targeted 
market of your leading customers? 

� The firm’s ability to access technological, 
managerial & commercial resources? 

� The targeted customers’ willingness to 
switch to alternative products/services? 

 
The pattern that emerges from these four cases highlights the importance of the customer to the 
commercialisation success of the firms’ innovations.  The ability of the innovation to meet the 
needs of targeted customers and the customers’ ability to see the benefits of the new innovation 
are common factors listed as being very important to success and failure.  Leading customers 
were generally viewed as having as much influence on strategic decision making in relation to 
future innovation and commercialisation decisions as company directors, senior managers or 
shareholders.  Leading customers and also key suppliers were found to have been engaged by 
the firms in collaborative joint product development, marketing or distribution.  All four CEO were 
of the view that retained profits were a valuable source of funding for future commercialisation.  
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Only TOOLCO put an equal emphasis on debt or equity financing, and the others were quite 
dismissive of equity, suggesting that they were not keen to dilute their shareholding in the firm. 
 
 
ANALYSIS OF THE PLANNED INNOVATION 
 
Each of the four case study firms was planning a new innovation that they anticipated launching 
onto the market within the next three years.  The innovations these firms were seeking to 
commercialise were evaluated using the diagnostic analysis tool and a RENT configuration and 
Innovation Diagnostic Diamond framework developed.  When considering the following results it 
should be recalled that the four indices of the Innovation Diagnostic Diamond provide a measure 
of how well the firm is managing or is able to potentially manage its commercialisation process.  
The details of these four indices are briefly outlined below: 
 
Market Index  
 
Market analysis and development is critical to the successful commercialisation of a new 
innovation.  It will require a careful assessment of customer needs and how the new innovation 
offers customers value for money.  Pricing strategies and the ease with which the customer can 
understand the new idea and adapt it to their existing systems are critical. Customers will often 
like to trial a new innovation prior to adoption and assess its value post adoption.  Many 
customers will collaborate with innovators, assisting its commercialisation process.   
 
Innovation Index 
 
Innovation management requires a formal process focusing on new product development and the 
recognition that innovation is a key aspect of the firm’s success.  Commercialisation requires the 
development of a workable prototype that can be taken to market, and the protection of the 
intellectual property (IP) associated with the innovation.  Legal protection (e.g. patents, trade 
marks) is important in securing the value of the IP.  Customers and employees can be a valuable 
source of new ideas for innovation and to assist in the development of innovations.  
   
Resources Index 
 
Commercialisation requires resources of a technological, human, financial and managerial 
nature.  You will need to have adequate technological resources to build the prototype and the 
competencies to take it to market. An assessment of the expertise, staffing, physical and financial 
resources needed for the commercialisation process should be undertaken.  Sources of external 
funding such as government R&D grants and venture capital financing need to be explored and 
secured. A well-constructed board of directors who can provide advice and guidance should be 
identified. 
     
Strategy Index 
 
Strategic planning is critical to the success of commercialisations.  A formal written business plan 
is an effective way to organise the process of strategic management and will be valuable when 
seeking future external support. This plan should assess the power of customers, suppliers and 
competitors within the markets targeted by the new innovation.  Where the firm can secure 
collaborative agreements with complementary actors it should.  The impact of such things as 
government regulation, compliance requirements and other threats should be examined.  A key 
part of the plan should be the development of a comprehensive financial model for the innovation 
assessing return on investment and profitability. 
  
An examination of the RENT configuration and innovation diagnostic diamond framework for each 
firm is shown in Table 2.  Here it can be seen that all four cases had Champion innovations as 
well as above average scores on the Market and Innovation Indices.  However, PLASTICO had 
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an average score on the Resource Index and a below average score on the Strategy Index.  The 
Strategy Index of AUTOCOOL was also only average. 
 
 

TABLE 2: THE INNOVATION PROFILES OF THE CASES 
 

RENT Configuration and Innovation Diagnostic Diamond 
 
Cases: PLASTICO AUTOCOOL AIRCON TOOLCO 
RENT configuration Champion Champion Champion Champion

Market Index Above 
average 

Above 
average 

Above 
average 

Above 
average 

Innovation Index Above 
average 

Above 
average 

Above 
average 

Above 
average 

Resource Index Average Above 
average 

Above 
average 

Above 
average 

Strategy Index Below 
average Average Above 

average 
Above 

average 
     
 
 
PLASTICO 
 
The planned innovation being developed by PLASTICO was a process technology innovation 
which involves the implementation or adoption of new or significantly improved production or 
delivery methods that may involve changes in human resources, equipment, working methods or 
a combination of these (OECD, 2001).  The innovation was generated with the support of 
research centres and the process was to integrate into a system while substituting for an existing 
product and creating a new industry standard.  PLASTICO was optimistic that the new process 
would have a very wide potential diffusion geographically, within the segments of its targeted 
markets.  It was also considered to offer a new technical platform and potentially a new market.  
The process was considered to be very hard to copy from a technical point of view, but easy to 
copy from a legal point of view.  By this they meant that it was difficult to patent or achieve formal 
registration of the intellectual property (IP). 
 
The planned innovation being developed by PLASTICO was still in a very early stage of 
development.  Therefore, commercialisation issues were viewed within the firm as a “work-in-
process at this time”. However, the score on the indices did indicate that careful planning was 
required on both strategy and resources.  The firm indicated that funding might also become a 
barrier at a later stage.  In seeking to develop its innovations, PLASTICO placed a fairly high 
consideration on the views of its employees.  Internally, the planned innovation was perceived as 
being beneficial and rewarding, but also risky and difficult to pursue.  The firm considered 
external advice also. The external members perceive the planned innovation to be beneficial and 
safe, but difficult to pursue. Regardless of these views, the CEO of the firm indicated that he felt it 
was very likely to proceed with the planned innovation. 
 
AUTOCOOL   
 
The innovation planned by AUTOCOOL was a technological product innovation, which is one that 
involves a product offering improved performance characteristics able to deliver objectively 
measurable new or improved benefits to the customer (OECD, 2001).  This innovation had been 
developed in conjunction with key suppliers.  It was designed to integrate into a system, create a 
new market and was compatible with existing products or processes.  The potential geographic 
diffusion of the innovation was viewed as being very wide.  The new product offered to create a 
better system without changing the dominant design, offering a new technical platform.  
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AUTOCOOL viewed the new device as hard to copy from a legal point of view, but very easy to 
copy from a technical point of view. 
 
In examining its innovation’s future commercialisation, AUTOCOOL considered the protection of 
intellectual property to be difficult, costly and time consuming and hence needed to decide how it 
would approach this issue.  Furthermore, the firm needed to locate a suitable supplier for a 
brushless electric motor for the innovation, but this did not pose a problem and appeared to be a 
matter of time. The bottleneck at the time of the interview that was slowing down the process of 
commercialisation was the product itself, as the firm was engaged in the process of establishing 
the lifetime and durability of the innovation.  In terms of strategic market moves, the AUTOCOOL 
suggested that its focus should be on market timing.   
 
AUTOCOOL placed a fairly high consideration on the views of its employees.  Internally, the 
planned innovation was perceived as being beneficial, safe and very rewarding, but somewhat 
difficult to pursue. The firm also considered external advice to some extent. The external advisors 
concurred with internal staff in that the innovation was viewed as likely to be beneficial and very 
rewarding.  Furthermore, they perceive the innovation to be somewhat risky and difficult to 
pursue.  The CEO at AUTOCOOL indicated that the firm was very likely to proceed with the 
planned innovation. 
 
AIRCON 
 
The innovation AIRCON was seeking to commercialise was a technological product that 
integrated within a system and substituted for an existing product already in use within its target 
market.  The potential geographic diffusion of this new product was considered to be wide and 
was considered able to create a new market by creating a new dominant design.  This new 
technology was viewed as having the potential to create a new standard or system and had been 
generated alone.  From both a technical and legal point of view the new device was viewed as 
being hard to copy.  
 
The key market issues facing AIRCON in the commercialisation of its proposed innovation were 
the challenge of dealing with a large number of competitors within the target markets, many of 
which were large firms.  AIRCON felt that it did not have the strength of brand equity within the 
market place as did many of these larger competitors.  The firm also noted that it needed to focus 
more on the education and training of the sub-contractors who it used to install its products.  
These sub-contractors were an important intermediary with the end user customer and therefore 
an important member of the firm’s value chain.  AIRCON was also concerned over the risk of its 
competitors seeking to copy or imitate its innovation and the need to get the new product to 
market within a timely manner while also managing the cost of the commercialisation process.  
According to the CEO of AIRCON, key resource issues for the firm were the need to access the 
necessary skilled workforce required, as well as the funds required to undertake the marketing 
that would be needed to get the product successfully diffused.  This was a potential problem as 
AIRCON was reliant upon its own cash flow and retained earnings to generate this funding.  The 
main strategic issues facing AIRCON were identified as the need to deal with resistance to 
change within the firm and to balance the commitment to both the sub-contractors and end users.  
The CEO of AIRCON also felt it was important to build up the capacity of the firm to allow it to 
maintain its innovativeness. 
 
The CEO at AIRCON felt that he held a great deal of power within the firm over whether this 
innovation would proceed and he felt it was extremely likely that it would proceed.  The other 
people within AIRCON viewed the new innovation as extremely beneficial and potentially 
rewarding, and also quite difficult to achieve.  The CEO of AIRCON did not generally take a lot of 
notice of the views of other people within the firm.  He was more positive over the views of people 
external to the firm to whom he turned to for advice.  These people viewed the new innovation as 
extremely beneficial and potentially rewarding, but also quite difficult to achieve. 
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TOOLCO 
 
The innovation TOOLCO was seeking to commercialise was a technological product and process 
that worked alone and substituted for an existing product already in use within its targeted 
market.  This new technology was viewed as having the potential to create a new standard or 
system and had been generated alone.  The potential geographic diffusion of the product was 
viewed as being very wide as was its potential sectoral diffusion.  It was viewed as having the 
potential to create a new design which could become dominant.  This innovation offered a new 
technical platform and was considered to be neither hard nor easy to copy from both a legal or 
technical perspective.     
 
When considering the future commercialisation of the innovation, the CEO of TOOLCO 
expressed a concern, echoed by AIRCON, that it needed to get the right employees with the right 
skills.  It also would need to rely on intermediaries to sell the new product into its chosen markets 
which were all overseas.  Dealing with overseas distributors was a challenge and TOOLCO 
recognised that the end user customer would trust the right distributors and ignore the wrong 
ones.  He expressed concerns over relying on the major foreign distributors. He felt that they 
might not “sell the product properly” nor “have the right energy and ability to demonstrate and 
show the product”.  Proactive selling of the product was required to build up market share in the 
United States and China markets.  These two foreign markets also required different market entry 
strategies.  Getting the right distributors who could gain market access was critical.  In addition to 
these market related concerns; TOOLCO also faced the challenges of balancing cash flows to 
fund its international marketing efforts and the need to protect its IP rights.  This was a particular 
worry in the Chinese market, where TOOLCO did not feel its patents and registered designs 
would be legally protected.  It needed to develop different IP management strategies in each 
market.   
 
TOOLCO also faced some challenges managing the time of the release of its new product to 
market.  It did not want to release the new product to markets where some of its existing products 
were already sold due to fears that this would cannibalise these products.  Instead it was looking 
to introduce the product into “complimentary markets first”.  The CEO of TOOLCO said that he 
was also needing to develop closer links with his key suppliers and customers and that the new 
product’s commercialisation was likely to be a “distraction from research into other areas” 
 
The CEO at TOOLCO felt that he held a great deal of power within the firm over whether this 
innovation would proceed and he felt it was extremely likely that it would proceed.  The other 
people within AIRCON viewed the new innovation as extremely beneficial and potentially 
extremely rewarding, and also not overly difficult to achieve.  Similar views were held toward the 
innovation by persons external to the firm to whom the CEO turned to for advice.  The CEO of 
TOOLCO said that he took a great deal of notice of the views of other people within the firm and 
without in relation to his decision to commercialise an innovation. 
 
 
DISCUSSION AND IMPLICATIONS 
 
It should be noted that both AIRCON and TOOLCO had well developed, formal NPD systems and 
viewed the generation of new innovations a major focus for their business.  Both these firms also 
had a strong track record and experience of commercialisation prior to the interview.  TOOLCO, 
while small, was well recognised within its markets as a leader in advanced wood cutting 
technology and a leading innovator in design of mechanical products.  AIRCON, while not the 
largest firm, was already viewed as a leader in innovation within the air-conditioning sector.  In a 
similar way, both PLASTICO and AUTOCOOL were established world leaders in their product 
markets, with long track records in the business, and with evidence of external recognition and 
testimonials from customers. The planned innovations of these four manufacturers were not 
surprisingly identified as “Champion” configurations.  
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As explained earlier in this paper, innovation typically involves unconventional ways of recharging 
an existing business concept, or the exploitation an uncontested market space thereby making 
the competition irrelevant. PLASTICO and TOOLCO both sought to operate in uncontested 
market spaces.  By comparison both AUTOCOOL and AIRCON operated in highly competitive 
markets and attempted unconventional and efficient ways of recharging an existing concept.  A 
decisive factor that contributes to successful commercialisation appears to be the low level of 
competition within the targeted markets.  As the findings reveal, “lack of competitors” was a key 
factor that led to successful commercialisation for PLASTICO, while the reaction of major 
competitors within the target markets led to the failure of successful commercialisations for 
AUTOCOOL. 
 
Another important factor is the degree of customer appeal. The general attitude of the target 
customers towards new innovations and the innovation’s ability to meet the needs of the targeted 
customers have been stated by both firms as the factors for successful commercialisation.  For 
example, Kandampully and Duddy (1999) argued that firms are forced to not only improve but 
also to apply innovation to products and services, and anticipate customer needs on a continuous 
basis and demonstrate their ability to think for the customer.  The major factors leading to the 
success or failure of AIRCON and TOOLCO related to the innovation’s ability to match customer 
needs and for customers to see the benefits of the new innovations.    
 
What sort of innovation management practices do these firms exhibit to be able to convert 
innovative new technologies into globally competitive products? Johannessen et al (1999) 
queried, “which management and organizing characteristics are necessary to manage innovation 
in the knowledge economy?”   It is interesting to note the stakeholder approach taken by these 
firms as opposed to the shareholders alone.  As the data reveals, leading customers, key 
suppliers and internal stakeholders such as directors, managers and shareholders all played a 
strategic role in the decision-making of commercialisation of the innovations.  The support of all 
major stakeholders appears to be having been crucial.  This probably made it easier for the firms 
to use internal equity, that is, retained earnings, rather than resort to difficult and expensive 
external financing.  The CEO of each of the case study firms personally held a high degree of 
power over whether or not the innovation would proceed to commercialisation, but all took notice 
of the views of external and/or internal stakeholders.  This process of listening to the voices of the 
employees and external advisors is a potentially useful source of learning and validation for the 
entrepreneurial CEO.  
 
In terms of the most appropriate infrastructure and innovation climate, all four firms were in 
agreement that ease of access to research centres locally was a favourable factor, and the 
relatively higher cost of doing business in Australia was a potential barrier.  However, while 
AUTOCOOL found that the ease of access to skilled workforce and the strong support by 
government for local innovators to be favourable for their continued innovations, PLASTICO and 
AIRCON found access to both skilled workforce and high quality managerial staff to be difficult. 
Furthermore, the four firms differed in their views on as to whether government regulations of 
business operations were a barrier or a booster to innovation.  
 
It appears that the innovation climate within Australia may affect firms differently depending on 
their industry and geographic location.  The communications infrastructure and level of quality 
and accessibility of research centres at the local level seems to have been positive for these SME 
manufacturers.  However, finding quality managerial staff was a universal problem.  At the time of 
writing this paper, the latest international survey by Grant Thornton results were published which 
revealed that the biggest problem for Australian businesses is getting enough skilled staff with 60 
percent of local businesses citing the lack of qualified personnel as their biggest problem 
(Symonds, 2007).  The author mentions that an earlier nabCapital (National Australia Bank 
publication) survey confirmed this finding with a 63 percent figure for the whole country and 90 
percent for Western Australia.   
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For SME seeking growth, it appears that the problem is magnified. Such firms typically lack the 
resources to pay top flight managers the same remuneration levels that they might expect within 
large firms. But as Allocca and Kessler (2006) mention, although SME lack the quantity of capital 
and human resources compared to large firms, they create an internal environment with little 
bureaucracy, rapid and effective communication, fast reaction time, risk-taking, rapid decision-
making and motivated labour that enables them to deal with uncertainty, and compensates for 
these deficiencies. The advantages of such an environment, for example, can be used to attract 
the best technical and marketing talent. Without the best managerial team, it will be difficult for 
these SME to fully commercialise their innovations and in particular follow global market 
opportunities which “Champion” configurations require.  
 
All four firms were strong on their Market and Innovation indices within the Innovation Diagnostic 
Diamond framework.  However, both PLASTICO and AUTOCOOL needed to pay more attention 
to their Resource and Strategy indices as evidenced by their lower scores.  As Zahra et al (1995) 
observed: 
 

“technological pioneering or the creation and successful commercialization of technology 
cannot succeed without skilled management, as without managerial resourcefulness, 
pioneering becomes tantamount to unplanned adventure into unforgiving markets”.  

 
The study suggests that the primary drivers of sustainable innovation are the ability to keep in 
close contact with the market, particularly end user customers, while simultaneously focusing on 
the technical development of the innovation.  The protection of IP rights or the ability to stop a 
competitor quickly copying the idea via technical complexity or legally enforceable registration of 
patents, designs or trademarks is also important.  Entrepreneurial managers from SME innovator 
firms also need to be well networked, and able to manage sub-contractors, leading customers, 
key suppliers and third party relationships with university research centres.   
 
The findings also point to the relatively low level of interest among many SME for either debt or 
equity financing for future commercialisation, regardless of their stage of growth.  Bhide (2000) 
observed that most entrepreneurs are reluctant to seek venture capital from an early stage and 
that many of the most successful firms did not engage in venture financing until they were well 
advanced with their national or international growth cycle.  Although the WA firms appear to 
conform to this stage theory of financing, it is interesting to note that the Victorian firms have been 
in operation for more than 36 years at least, are well advanced internationally and yet continue to 
rely on retained earnings alone. This seems to highlight the high degree of risk aversion among 
the SME.  Larger samples are needed to generalise these findings. 
 
The study has implications for both entrepreneurs and policy makers.  Entrepreneurs from SME 
seeking to engage in the commercialisation of innovations need to recognise that success 
requires a systematic and formal approach to the process.  Attention needs to be given to 
understanding the customer while simultaneously developing the technology and protecting its IP.  
As Allocca and Kessler (2006) observed: 
 

“Success in a competitive, high-technology environment requires an ability to understand 
the market and satisfy user needs using the latest technology”. 

 
As most SME suffer from resource scarcity, a collaborative networking approach that can partner 
with universities, customers or suppliers will assist in leveraging other parties’ resources.  There 
must also be a clear strategy that places the innovation process into the heart of the firm’s 
business activities.   
 
For policy makers these case studies point to the need for Government to take steps to lower the 
cost of doing business for SME, particularly compliance costs and regulations.  Assistance 
programs designed to allow SME to commercialise new innovations are clearly beneficial to such 
firms.  However, attention should be given to assisting these firms access the managerial talent 
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they need.  Mentoring programs can be helpful in this regard, providing as they do access to 
experienced external consultants with the necessary background in commercialisation.  However, 
there needs to be some attention given to supporting SME to hire high quality managers for 
commercialisation, as was once done in Australia with schemes that helped them access export 
development managers.  Many of the most innovative SME will also seek to export their products 
and enter new markets.  There are already a number of schemes in Australia designed to assist 
this export activity; however, such schemes need to be tailored specifically to the needs of SME. 
 
Policy makers can aim for targeted support through a better understanding of the innovation- 
commercialisation process of the SME.  As Branzei and Vertinsky (2006) observed, “with the 
exception of biotech very little is currently known about the timing, duration, and triggers of 
exploration–exploitation cycles. During long creative (exploration) rounds, SME may face 
difficulties sustaining their R&D expenses.  During long application (exploitation) rounds, SME 
may struggle to attract, retain, or motivate valued researchers”.  A longitudinal study of a firm 
using this innovation diagnostic tool can unravel patterns to be used to channel the appropriate 
type of support. 
 
 
CONCLUSIONS 
 
This paper has sought to contribute to a better understanding of sustainable innovation in SME by 
focussing on innovation that leads to commercialisation. The challenge of commercialisation is a 
significant one and involves a high level of risk and cost.  SME seeking to engage in 
commercialisation need to strategically assess the risk and cost of future innovations and a 
screening or diagnostic tool such as employed in this study can be of assistance in helping the 
managers from such firms think systematically through key issues.  The study has limitations.  It 
draws upon only four cases from a single industry sector and single country.  As such it is difficult 
to generalise the findings too far. Future research should seek to draw a larger, multi-country and 
multi-industry sample and test the results with quantitative data analysis techniques. 
 
Despite these limitations the study points to some good examples of best practice in innovation 
for SME.  Australia’s manufacturing sector needs such firms as PLASTICO, AUTOCOOL, 
AIRCON and TOOLCO to grow and prosper.  Each firm offers a unique and exciting product or 
process solution and demonstrate a strong commitment to technological product or process 
innovation.  The key drivers for these firms remains the interplay between their entrepreneurial 
CEO, the employees within the firms, and the external relationships that the firm can forge with its 
leading customers, key suppliers and such third party actors as research centres and sub-
contractors. 
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