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Abstract
This updated paper explores the patterns of innovative entrepreneurship in Australia, showing the distribution and concentration of business creation, research and development (R&D), patenting and trademark activity across various regions of Australia. The paper finds that during the period 2008–15 these activities are concentrated in the major metropolitan areas of Australia, Sydney in particular. Innovation and entrepreneurship go hand in hand. There are no regions in Australia where high intellectual property- generation does not occur in tandem with high entrepreneurship. It was found that an increase in the number of patents and trademarks in a given region was positively associated with an increase in the number of business entries. In addition, for every 1 per cent increase in R&D expenditure, a 0.35 per cent increase was observed in patent applicant counts and a 0.40 per cent increase in trademark applicant counts. 	Significant convergence of high levels of innovation activity and business creation was observed in areas of New South Wales and Queensland, where large numbers of businesses were generated in the Professional, Scientific and Technical Services industry. The presence of publicly funded research organisations in a region, particularly those hosting Centres of Excellence and Cooperative Research Centres, produced levels of patenting and trademarking; three and a half times higher than the national average. Regions that host these research centres were also found to have twice as many businesses in the Professional, Scientific and Technical Services industry.
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Key points	The paper examines trends in R&D expenditure, patent and trademark activity, taking these measures as proxies for innovation, while new business entries are considered to represent entrepreneurial activity. 	Innovative entrepreneurship in Australia, measured by expenditure on research and development (R&D), innovation activities generating significant intellectual property (IP), and business entries, occurs at more intense levels in the large metropolitan cities, taking population size into account.	Increased business creation in a region is positively associated with increases in patent and trademark applicants. 	However, creative destruction (where more productive firms replace or take market share from less productive ones) caused by innovation can also lower the survival rate of businesses and increase the churn of businesses in regions of high innovative entrepreneurship. 	Regions of high innovative entrepreneurship were found in New South Wales and Queensland, where a high number of businesses were created in the IP-intensive Professional, Scientific and Technical Services industry. Queensland has the widest regional spread of innovative entrepreneurship.	The presence of research organisations with known industry collaboration (such as Cooperative Research Centres) was positively linked with significant increases in innovation activity in that region (by an average 350 per cent above the national average) and business entries in the Professional, Scientific and Technical Services industry. 	In support of this paper, an updated interactive map of innovation activities and entrepreneurship is provided at the National Innovation Map. 



Introduction
A considerable amount of economic geography research recognises that proximity to areas of dense economic activity and natural resource endowments may have a significant impact on productivity both within and across countries.[footnoteRef:1] This proximity induces stronger competition between firms that encourages innovation and resource efficiency.[footnoteRef:2] Access to larger consumer and supplier markets allows increasing returns to scale to be realised. Access to a large pool of workers, localised knowledge spillovers and access to public infrastructure also drives economies of scale. Distance from dense economic activity (high transport or communication costs) also reduces the scope for specialisation according to inherent innovation-driven comparative advantage.[footnoteRef:3]
Clusters are a geographic concentration of related firms and associated institutions in a particular field, linked by spillovers and complementarities.[footnoteRef:4] Clustering builds trust and cooperation, thereby reducing transaction costs and increasing knowledge spillovers.[footnoteRef:5] Clusters may benefit national economies because they raise a firm’s profitability and operational efficiency which is influenced by local assets and the presence of like firms, institutions and infrastructure surrounding it.[footnoteRef:6] Casares & Khan[footnoteRef:7] examined US business dynamics from 1987 to 2013 across all US states and found that business density had a positive and statistically significant effect on regional growth. As globalisation makes capital and labour more mobile and lowers the costs of communication and transport “the enduring competitive advantages in a global economy lie increasingly in local things — knowledge, relationships, motivation — that distant rivals cannot match” or access.[footnoteRef:8] 
Increasingly, these competitiveness-enhancing assets that clustered firms are accessing are intangible capital assets. Intangible capital assets are mostly created through research and development, education, training, innovation and networking activities and include assets such as intellectual property (IP) and brand equity.[footnoteRef:9] Firms tend to cluster because these economically useful intangible assets are ‘sticky’ i.e. they are hard to identify, difficult to get access to, and demanding and costly to absorb.[footnoteRef:10] Aharonson et al.[footnoteRef:11] show that clustered firms are eight times more innovative than non-clustered firms. 
Innovation drives firm creation, survival and growth and is often clustered in firms geographically.[footnoteRef:12] It is therefore important to establish where business entrepreneurship and innovation intersect geographically in order to begin to understand where and how clusters of innovative entrepreneurship form. The innovation economy has an inherent tendency toward geographical clustering.[footnoteRef:13] Cluster formation is most effective when it involves complementary actors in the innovation process beyond businesses. In this regard, universities, vocational education and training providers and other research organisations perform an especially vital role in the diffusion of knowledge that is valuable to the region, acting as a focus for localised experimentation, learning and innovation.[footnoteRef:14]
Rigorous studies of economic geography and clustering in Australia were conducted in the late 1990s and early 2000s and focused on case studies and policies. Little new research has appeared since then until a major 2014 study finding that Adelaide has emerged, with little government support or university involvement, as a significant cluster and the dominant location of Australia’s high technology electronics industry.[footnoteRef:15] Notwithstanding a recent map of incubators and accelerators published by The Australian,[footnoteRef:16] knowledge is still lacking as to the state of clustering more broadly across Australia and how it has trended over time. 
This research paper takes a quantitative and graphic visualisation approach to the clustering of innovative and entrepreneurial activities in regions across Australia. For the purposes of this paper we adopt the Organisation for Economic Co-operation and Development (OECD) definition of innovative entrepreneurship: that sphere of activity where innovative businesses intersect with young and high-growth businesses and small and medium-sized enterprises (SMEs).[footnoteRef:17] This paper aims to understand the intersection of innovation-related activity and firm creation and survival in Australia, mapping the extent to which these activities are regionally clustered. Using the definitions and methodology outlined in Appendix A, the paper attempts to answer the following research questions:
Does high innovation activity overlap with high levels of firm creation in Australia? If so, in which regions does this innovative entrepreneurship occur?
Do research organisations or specific industry sectors significantly alter the distribution and levels of innovative entrepreneurship in different regions of Australia?
Box 1.1: Defining regions of Australia
This paper uses the statistical geography definitions of the Australian Bureau of Statistics Australian Statistical Geography Standard[footnoteRef:18] to identify regions of innovative entrepreneurship. We use two complementary regional definitions in this research paper: [18:  ABS (2011) Australian Statistical Geography Standard (ASGS): Volume 1 - Main Structure and Greater Capital City Statistical Areas, cat. no. 1270.0.55.001] 	SA3 regions provide a standardised regional breakup of Australia that clusters areas with similar regional characteristics. The population in each SA3 region is between 30,000 and 130,000 persons. SA3s are often the functional areas of regional towns and cities with a population in excess of 20,000 or clusters of related suburbs around urban commercial and transport hubs within major urban areas. SA3s do not cross state and territory borders. There are 333 SA3 spatial units. In aggregate, they cover the whole of Australia without gaps or overlaps.	Greater Capital City Statistical Areas (GCCSAs) comprise a number of Statistical Area Level 3 (SA3) regions. The number of SA3 regions contained in a GCCSA varies substantially from one GCCSA to the next, depending on the population density. For instance, the Greater Sydney area contains 47 individual SA3 regions while the Greater Darwin area contains only 4 (See Appendix A Table A3 for full details of the composition of all GCCSAs). To facilitate comparison, results shown in Figures 2.1 to 2.4 are reported at the GCCSA level, but in all other figures and tables results are shown at the level of SA3 regions.





Results
An online tool has been published on www.industry.gov.au/innovationreport that visually maps all business entry, R&D, patents and trademark applications to SA3 regions of Australia. This map tool is the basis for the following analyses. The raw data set is also published on www.data.gov.au. Over the period 2009 to 2015 there were nearly 77,000 patent applicants and nearly 440,000 trademark applicants across Australia Over the period 2009-2014 over 1.7 million businesses were created. All indicators of innovation activity have some degree of skewness in part attributable to the location of companies’ head offices or the location of offices where the IP or R&D is being registered in major cities.
Business expenditure on Research and Development (R&D)
Business expenditure on research and development (BERD) is often linked to the generation of intellectual property (IP) by firms and individuals. The analysis presented here is based on data for the firms that have registered for the R&D Tax Incentive and does not include R&D performing firms that may not be claiming this tax offset. Firms may register for the tax offset if their claim is more than $20,000. Approximately 28 per cent of total active businesses in any given region meet this threshold. 
Analysis of the correlation between BERD and IP innovation proxies showed that overall, for every 1 per cent increase in R&D expenditure, a 0.35 per cent increase was observed in the number of patent applications and a 0.40 per cent increase in the number of trademark applications (Table 2.1). Every 1 per cent increase in the number of business entries was accompanied by a 2.3 per cent increase in expenditure on R&D. Appendix Figure B1 also confirms the positive relationship between time-averaged patent and trademark statistics and median R&D expenditure, with a stronger correlation between trademarks and R&D expenditure compared to patent applications and R&D expenditure. 
Figure 2.1 shows the mean annual R&D expenditures between 2008–09 and 2012–13 for each Greater Capital City Statistical Area (GCCSA) in both absolute dollar terms and in population-adjusted terms. In absolute dollar terms, mean R&D expenditures were concentrated in Greater Perth ($3.0 b), Greater Sydney ($5.8b), Greater Melbourne ($4.8b), and to a lesser extent in the Greater Brisbane area ($2.1b).
The highest mean annual expenditure per 10,000 inhabitants was observed in Greater Perth ($16.4m) followed by Greater Sydney ($12.5m), Greater Melbourne ($11.6m), Greater Brisbane ($9.5m) and Greater Darwin ($6.0m). A percentile map showing the distribution of the annual median R&D expenditure around Australia is shown in Map B1. 
Figure 2.1: Mean annual R&D expenditure per 10,000 inhabitants averaged between financial years ending in June 2008 and June 2014 for Greater Capital City Statistical Areas



Sources: Australian Bureau of Statistics (2016) Estimated Resident Population by Region, ABS.Stat, viewed 11th July 2016, http://stat.abs.gov.au/, Selected examples of regions aggregated in greater state or territory areas have been shown; R&D Tax Incentive Programme. Viewed 7 January 2016
Table 2.1: Effects of expenditures in R&D on Patent and Trademark application counts; and Business entries, per 10,000 inhabitants
Models	Coeff. between estimators 	Constant	R2 (overall)
Ln (Patents) = β Ln(R&DExpenditure)	0.350 (0.019)***	-3.953	0.396
Ln (Trademarks) = β Ln(R&DExpenditure)	0.403 (0.023)***	-3.366	0.434
Ln (R&DExpenditure) = β Ln(Business Entries)	2.332 (0.205)***	2.925	0.248

Notes: *** Significant at 0.01 per cent level. R&D expenditure was obtained for financial years 2009-10 to 2013-14; patent and trademark applications were obtained for years 2008 to 2014; and average business entries were obtained for 2008–09 to 2013–14. Log-linear regression on time-series panel data was carried out, as described in Appendix A.
Sources: Intellectual Property Government Open Data (2015), viewed 1st May, 2015, https://data.gov.au/dataset/intellectual-property-government-open-data;  R&D Tax Incentive Programme, viewed 22nd June, 2015; Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet, cat. no. 8165.0 (data available on request).
Patenting 
Patents are a form of intellectual property that give owners an exclusive and legally enforceable right to exploit the value of an invention. Due partly to a head office effect (patents filed by the head office rather than where the patent generation activity actually takes place), patent filing activity in Australia is predominantly undertaken by firms and organisations in the major metropolitan areas. Overall patent applicants,[footnoteRef:19] as reported by IP Australia, have declined since 2008. 
Figure 2.2 shows patent applicants between 2008 and 2014 for each GCCSA in both the absolute number of applicants registered as well as the population adjusted averages of patent applicants. In absolute terms, patent applicants were overwhelmingly concentrated in the Greater Sydney and Greater Melbourne areas.  On a population adjusted basis, the highest concentration was found in the Australian Capital Territory area followed by the Greater Sydney and Greater Melbourne areas. The data shows that on a per capita basis the Australian Capital Territory recorded 21 per cent more patent applicants than any other Greater Capital city.
With the exception of Tasmania, where patent applicants in the rest of Tasmania were 20 per cent higher than the Greater Hobart area, all other capital cities recorded a higher proportion of patent applicants compared to the rest of the state or territory. In the Greater Sydney area, the numbers of applicants for patents were 2.2 times higher, per head of population, than the rest of New South Wales. The difference was higher in Victoria where applications in the Greater Melbourne area were approximately 2.6 times higher than the rest of Victoria. In Queensland, the difference between Greater Brisbane and the rest of Queensland was only a factor of 1.4, whereas differences in South Australia (Greater Adelaide and rest of South Australia), Western Australia (Greater Perth and rest of Western Australia) and Northern Territory (Greater Darwin and rest of Northern Territory) were 3.0, 2.5 and 2.6 times, respectively. A percentile map showing the distribution of annual patent applications around Australia is shown in Map B2.
Figure 2.2: Annual number of patent applicants per 10,000 inhabitants averaged between 2008–2015 for Greater CITY Capital City Statistical Area
Sources: Intellectual Property Government Open Data (2016), viewed 24th May 2016, https://data.gov.au/dataset/intellectual-property-government-open-data; Australian Bureau of Statistics (2016) Estimated Resident Population by Region, ABS.Stat, viewed 11th July 2016, http://stat.abs.gov.au/
Trademarking 
Trademark applicants in Australia have a similar regional distribution to patent applications. 
Trademarks serve to reinforce businesses’ IP strategies and can constitute a complementary indicator of innovation performance. Figure 2.3 shows trademark applicants between 2008 and 2015 for each GCCSA in both the absolute number of applicants lodged as well as the population adjusted averages of trademark applicants. In absolute terms, trademark applicants were again overwhelmingly concentrated in the Greater Sydney and Greater Melbourne areas, similar to patents. On a population adjusted basis, Greater Sydney had the highest concentration of trademark applicants per 10,000 inhabitants. All other capital cities also registered a higher number of trademark applicants per 10,000 inhabitants compared to the surrounding areas in the respective state or territory. Trademark applicants originating in the Greater Sydney and Greater Melbourne area were 3.3 times higher than the rest of New South Wales and the rest of Victoria. The Greater Brisbane area’s trademark applicants were, on average, only 1.4 times greater than for the rest of Queensland. Trademark applicants originating in Greater Adelaide area were 2.1 times higher than the rest of South Australia and Greater Perth had 2.5 times more applicants filed compared to the rest of Western Australia. The Greater Hobart area’s trademark applicants were on average 1.6 times greater compared to rest of Tasmania, however in the Northern Territory, applicants in Greater Darwin area were 3.4 times more than in the rest of the Northern Territory. A map showing the distribution of the annual trademark applications around Australia is shown in Map B3.
Figure 2.3: Annual number of trademark applicants per 10,000 inhabitants averaged 2008–2015, by Greater Capital City Statistical Area (GCCSA)

Sources: Intellectual Property Government Open Data (2015), viewed 24th May 2016, https://data.gov.au/dataset/intellectual-property-government-open-data; Australian Bureau of Statistics (2016) Estimated Resident Population by Region, ABS.Stat, viewed 11th July 2016, http://stat.abs.gov.au/
Entrepreneurship
For the purpose of this study, new business entry is used as a proxy measure of entrepreneurial activity.[footnoteRef:20] A geographical distribution of new business entries around Australia is shown in Figure 2.4 and Map 2.1. In absolute terms, business entries were highest in the Greater Sydney and Greater Melbourne areas, with the Rest of Queensland and Greater Brisbane areas not far behind. The average annual business entries per 10,000 inhabitants were higher in most capital cities compared to the rest of the states or territory with the exception of Queensland. Regions outside of the Greater Darwin area (i.e. the rest of Northern Territory) recorded the lowest level of entrepreneurship. In absolute terms, both Queensland and Tasmania had regions outside the greater capital city areas (the rest of Queensland and the rest of Tasmania) that showed a higher number of business entries compared to the capital city (Figure 2.4). 
Average annual business entries per 10,000 inhabitants in New South Wales and Victoria were similarly distributed, with Greater Sydney and Greater Melbourne recording 1.6 and 1.4 times higher business entries compared to rest of the state. Business entries in Greater Adelaide, Greater Perth and Greater Darwin were 1.2, 1.3 and 2.2 times higher, respectively, than the rest of the state or territory (Figure 2.4). This spatial variation is visualised in Map 2.1.
Average annual business entries by industry division are shown in Figure B2. Over the period examined Construction and Professional, Scientific and Technical Services had the highest entry rates in Australia.
A business survival analysis using panel data shows an overall three-year survival rate of 49.3 per cent (Table 2.2). The states and territories were ranked according to their annual survival rates and Tasmania was found to have the highest rates of survival, whereas in Queensland more businesses failed to survive three years after entering the market (Table 2.3). Business survival was also analysed by ANZSIC industry division (Table B1). (While survival varied by ANZSIC division, no statistically significant difference from the national average was observed for the period under consideration.
Figure 2.4: Annual business entries per 10,000 inhabitants averaged over financial years ending in 2009–2014 for Greater Capital City Statistical Areas

Sources: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet, cat. no. 8165.0 (data available on request). Australian Bureau of Statistics (2016) Estimated Resident Population by Region, ABS.Stat, viewed 11th July 2016, http://stat.abs.gov.au/, http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3235.02011
Map 2.1:  Business entries per 10,000 inhabitants averaged 2009–2014, by SA3 region

Notes: Map shows five quintiles with 70–71 SA3 regions each.
Sources: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet, cat. no. 8165.0 (data available on request) and Department of Industry, Industry and Science (2016) National Innovation Map

Table 2.2: Survival rates for businesses born between 2009 and 2012
Overall	Births 2009–10 	(per cent)	Births 2010–11	(per cent)	Births 2011–12 	(per cent)
1 year survival	73.54 	75.50	74.26
2 year survival	59.15	60.19	..
3 year survival	49.34	..	..

Notes: Slope is calculated with 100 per cent survival for the year of business entry. 
Source: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet, cat. no. 8165.0 (data available on request)
Table 2.3: Business survival rates (per cent) by state or territory for businesses that entered in 2009–10 financial year
State	1 year survival (per cent)	2 year survival (per cent)	3 year survival (per cent)	Rate of change (per cent
per year)	R2
Tasmania	78.0	66.4	57.3	-14.0	0.956
Australian Capital Territory	76.8	64.3	54.9	-14.8	0.956
South Australia	75.7	62.2	52.7	-15.5	0.955
Victoria	75.3	61.0	51.2	-16.1	0.957
Western Australia	75.1	59.3	49.3	-16.8	0.962
New South Wales	73.4	58.3	48.2	-17.1	0.954
Northern Territory	72.3	57.9	46.6	-17.5	0.955
Queensland	73.4	57.4	47.1	-17.5	0.958

Notes: Slope is calculated with 100 per cent survival for the year of business entry. R2 values indicate how well the data fits the statistical model i.e. slope of regression.
Source: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet, cat. no. 8165.0 (data available on request)
Business creation and R&D by sector 
The distribution of Australia’s Business Expenditure on R&D (BERD) since 2008 (ABS 2013) across industry divisions was compared with the distribution of new business entries in the same industries (Figure 2.5).  The highest proportion of BERD occurred in the Manufacturing and Mining sectors. However, these relatively high BERD shares were not accompanied by correspondingly high proportions of business entry. No statistical significant relationship was found between R&D expenditure and business entries (see section 2.5).  
The highest proportion of business entries was observed in Construction, however less than 5 per cent of national BERD occurred in this industry, as it does not have a high propensity to undertake R&D. The industries with both high BERD and high business entry shares in the national economy were found to be Professional, Scientific and Technical Services and Wholesale Trade. 
A regional summary according to SA4[footnoteRef:21] boundaries is shown in Table B2. The industries most likely to generate IP, such as Professional, Scientific and Technical Services were generally located in major cities. New business entries were high in regions in close proximity to or within the major metropolitan cities where the majority of Australia’s population resides. Agriculture, Forestry and Fishing-related businesses are located primarily in the regional areas where farming lands exist. Mining-related businesses are mostly based in Perth, but this most likely represents head offices located in the city closest to the regions where mining activity takes place. Business entries in the Manufacturing sector were also concentrated in the major cities, although Manufacturing entries on the Gold Coast were the highest of any other SA4 region in Australia (See Table B2). 
Figure 2.5: Average annual shares of both business expenditure on R&D (BERD) and new business entries, by ANZSIC industry division
Notes: BERD data was averaged for financial years ending in 2009–2012, Business entries was averaged for financial years ending in 2009–2014
Sources: Australian Bureau of Statistics (2013) Research and Experimental Development, Businesses, Australia, 2011–12, data cube: Excel spreadsheet, cat. no. 8104.0 and Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet, cat. no. 8165.0 (data available on request)
Innovation and creative destruction
Innovation activities such as patenting and trademarking announce the market arrival of new technologies and products. In this study, we investigated whether such innovation is correlated with the number of businesses created in the different regions (at SA3 level) around Australia. 
Figure 2.6 compares the incidence of patents, trademarks and business entries in regions where research organisations were present with the general incidence of patents, trademarks and business entries for regions across Australia as a whole. It finds that the presence of research organisations in a given SA3 region is generally correlated with a significantly higher incidence of innovative activities above all other regions. Different types of research organisations had different degrees of correlation. Most notably, universities hosting the Centres of Excellence funded by the Australian Research Council or the National Health and Medical Research Council had the strongest positive association with the number of patent and trademark applications within each region, 3.5 times above the national average. 
Figure 2.6: Average annual patent, trademark and business entry counts in SA3 regions with or without research organisations, per 10,000 inhabitants, averaged for 2009–2014

Notes: Bars are standard errors [for SA3 regions]. Numbers in parentheses are the count of qualifying SA3s. One-way ANOVA with Tukey-Kramer Multiple comparison test between all of Australian regions and regions with research organisations was performed. ** Significant at one per cent level, *** Significant at 0.1 per cent level. Research organisations include University campuses, the Commonwealth Scientific and Industrial Research Organisation (CSIRO), private Research Service Providers (RSPs), Cooperative Research Centres (CRCs) and currently active Centres of Excellence (CoEs) funded by the Australian Research Council or the National Health and Medical Research Council. CRCs and CoEs are subsets of their host institutions which are Universities and the CSIRO. 
Sources: Australian Bureau of Statistics (2011) Population by Age and Sex, Regions of Australia, 2011cat. no. 3235.0, viewed 8th May 2015, http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3235.02011; business.gov.au; Intellectual Property Government Open Data (2015), viewed 1st May 2015, https://data.gov.au/dataset/intellectual-property-government-open-data; Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015,  cat. no. 8165.0 (data available on request); Universities Australia.
Figure B3 further investigates the impact of research organisations on entrepreneurship in selected sectors. The results show that the strength of the correlation varies by industry sector. Regions with a research organisation actually contain fewer new entries in Agriculture, Forestry and Fishing. There was virtually no relationship with new entries in Mining or Manufacturing. But regions with research organisations were more likely to be correlated with the presence of new entries in Information, Media and Telecommunications, Healthcare and Social Assistance services, and Professional, Scientific and Technical services. The relationship with the latter was particularly pronounced and, as for all new entries, was accentuated in the case of universities with CRCs and Centres of Excellence. Business entries within the Professional, Scientific and Technical Services industry were found to increase by 250 per cent in regions where a Centre of Excellence was present and 233 per cent in a region where a Cooperative Research Centre was present. It is also worth noting here that many Research Service Providers are firms in the Professional, Scientific and Technical Services industry and that they consume a large fraction (more than $27 billion) of their own intermediate services in production.[footnoteRef:22]
When modelling the changes in business entries against innovation proxies, the data indicates that every 1 per cent increase in the number of business entries for a region was associated with an increase in numbers of both patent applications (0.12 per cent) and trademark applications (0.21 per cent) (Table B3). In contrast to Table 2.1, Table B3 shows that once the variance of patenting and trademarking are taken into account the correlation between R&D and business entry is not significant. The Table 2.1 correlation ignores the influence of other innovation output activities such as patenting or trademarking. 
For comparison, a fixed effects regression model was also tested on the data (Table B3). It assumes that there are significant geographical differences across Australia, but that these are constant over the six-year time period investigated in this study. Analysis using this model also confirms that patents are significantly positively associated with the number of business entries. However, the fixed effects model has a lower level of precision, as has the first difference model.  The first difference model is an estimation of the year-on-year changes in business entries on the one-year changes in patenting and trademarking. Given the relatively short time span of the data, it was no surprise that this model did not yield any significant results (Table B3). 
Regression analysis also showed (Table B4) that every 1 per cent increase in the number of business exits for a region was associated with an increase in both patent applications (0.13 per cent) and trademark applications (0.17 per cent). Of course regions with higher exit rates are also likely to have higher entry rates. As long as the net entry rate is positive we would expect to find a positive relationship with patents and trademarks. Expenditure on R&D was not significantly correlated with business exit. Not surprisingly, business churn (entry and exit) activity was also statistically significantly and positively associated with regions of high innovation activity (Table B5).
Spatial analysis of IP generation and business entries
Each region was assessed to see if its entrepreneurship activity (i.e. business entries) and innovation activities (patents and trademarks) were higher than the average of its neighbouring regions. We used spatial autocorrelation analysis. Spatial autocorrelation tests the relationship between the value of a variable at one location in space and nearby values of the same variable. It is the geographic version of conventional serial correlation.[footnoteRef:23] Maps 2.2 and 2.3 show similar patterns between patent and trademark applications correlated with business entries. Significant overlaps were found in areas around Sydney, Canberra, Brisbane, Gold Coast and Sunshine Coast. More detailed charts of the Brisbane and Sydney regions are provided at Maps B4 and B5 respectively. A sectoral analysis of business entries showed that the increases in Sydney, Canberra, Brisbane, Gold Coast and the Sunshine Coast were mainly attributable to Professional, Scientific and Technical Services. Figure 2.7 shows weighted average business entry rates by industry division in the regions of high innovative entrepreneurship identified in Maps 2.2 and 2.3. Business entry is significantly higher for manufacturing and business services divisions, except Transport, Postal and Warehousing in regions of high innovation activity. Healthcare and Social Assistance and Arts and Recreation Services were similarly affected. The positive association between firm entry and innovation activity was strongest in the Information, Media and Telecommunications and Professional, Scientific and Technical Services industries.
Many regions of New South Wales and southern Queensland showed significant spatial autocorrelation where new businesses were created in the absence of patents and trademarks (Maps 2.2 and 2.3). These may be areas where firms are acquiring technology from cluster centres, or more likely industries that are not IP-intensive. Many of these businesses are found in Agriculture, Forestry and Fishing or Construction, industries which invest a disproportionately low amount of R&D compared to its rate of business entry (Figure 2.5). 
Map 2.2:  Spatial autocorrelation analysis with average patenting per 10,000 inhabitants and average business entries per 10,000 inhabitants

Notes: Significance calculated at five per cent level or less.
Sources: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request) and Intellectual Property Government Open Data 2015 (IP Australia)
Map 2.3:  Spatial autocorrelation analysis with average trademark applications per 10,000 inhabitants and average business entries per 10,000 inhabitants

Note: Significance calculated at five per cent or less.
Sources: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request) and Intellectual Property Government Open Data 2015 (IP Australia).


Figure 2.7: Population-weighted average business entries, by industry, by selected region, 2008–2015

Notes: Each column represents the average business entries for a specific industry division per 10,000 population. Regions were selected from Map 2.2 (regions identified as having both high patenting and high firm entry) and Map 2.3 (regions identified as having both high trademarking and high firm entry). Asterisks indicate a significant difference from the All other regions category using One Way ANOVA Tukey-Kramer multiple comparisons test. ** Significant at five per cent level, *** Significant at one per cent level.
Sources: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet,
cat. no. 8165.0 (data available on request) and Intellectual Property Government Open Data 2015 (IP Australia)


Discussion
This empirical study aimed to identify the geographical location of innovation activity in Australia and its links with entrepreneurship. We found that across all regions of Australia, IP generation is statistically significantly correlated with entrepreneurial churn, which in turn would be expected to lead to economic and wage growth.[footnoteRef:24] The results show that there was a 0.35 per cent increase in patent applications and a 0.40 per cent increase in trademark applications for every 1 per cent increase in R&D expenditure nationally. These findings confirm industry-specific studies showing that firms with greater R&D expenditure apply for more IP.[footnoteRef:25] Further to this there is a statistically significant positive association between innovation activity and business creation, although the strength of the association between R&D and business creation depends on whether innovation output activities are included in the analysis. These results support the findings of other smaller scale studies where such relationships were found.[footnoteRef:26] The literature on economic geography shows that spatial proximity encourages firm interactions and knowledge exchange within industrial clusters. Flows of local knowledge and the networks they sustain support a region’s capacity to innovate and boost its economic growth.[footnoteRef:27] The geographical concentration of industries also generates markets for skilled labour and specialised inputs.[footnoteRef:28] A recent study even found that firms may be eight times more innovative when located in clusters.[footnoteRef:29] Our paper identifies a number of regions where the degree of innovative entrepreneurship is significantly higher than surrounding regions. Interestingly these regions do not always occur in areas where high absolute rates of innovation activity exist, such as Greater Melbourne. 
Innovation drives creative destruction as innovative firms enter markets and compete with incumbents, forcing out less productive firms.[footnoteRef:30] This reallocation of resources causes higher levels of business churn through an industry with the new, innovative firms an important new source of economic growth.[footnoteRef:31] The data presented in this paper are consistent with this theory. Churn rates are statistically significantly and positively associated with innovation activity. Many regions where there is high business churn (high firm entry and exit) also exhibit high innovation activity and vice versa. The strength of these effects may be underestimated in this study. Firms with a similar technological focus are likely to benefit disproportionately from clustering. The data for innovation indicators (R&D expenditure, patent and trademark application counts) are not collected according to ANZSIC divisions, so sectoral analysis harmonised with business creation could not be performed. 
Healthcare and social assistance is the largest employing industry in Australia and the number of businesses has grown strongly in recent years, as Australia’s ageing population has been reflected in increasing demand for health services, aged care and disability support.[footnoteRef:32] Our analysis also showed that Healthcare and social assistance had the highest start-up survival rate, consistent with the start-up survival rates reported nationally by Hendrickson et al.[footnoteRef:33] The Healthcare and social assistance industry has not shown a high propensity for undertaking R&D itself. However, the industry has a high degree of sustained collaboration with universities, hospitals and medical research institutes. It was therefore not surprising to see a remarkably consistent correlation between high business entry in this sector in regions where research organisations are present, although future research should assess the influence of hospitals and medical research institutes on activity of this sector. 
The Mining industry recorded the strongest employment growth during the years 2009–2013[footnoteRef:34] and has superior post survival start-up growth outcomes.[footnoteRef:35] Mining is an export-oriented industry which makes much higher investments in R&D than most other Australian industries. The higher survival rate of businesses in this industry confirms previous findings showing that many new firms thrive in innovative industries.[footnoteRef:36]
Our results show that innovative entrepreneurship is typically a city phenomenon consistent with other recent US research.[footnoteRef:37] There is a significant clustering of R&D expenditure, IP generation and entrepreneurship in metropolitan Australia with some notable exceptions such as the Sunshine Coast of Queensland and the Southern Highlands in New South Wales. In regional and remote centres where agriculture is the dominant industry, innovative entrepreneurship is not apparent. However, the way in which R&D and IP generation is undertaken in many agricultural industries (through levy generated Rural Research and Development Corporations) combined with a strong head/registration office effect may understate the way in which innovative entrepreneurship occurs in this industry division. 
The corridor of industries stretching from the Sunshine Coast, through Brisbane to the Gold Coast results in Queensland having a more even spread of innovative entrepreneurship than any other state in Australia. Along with the high per capita business entries in less populous central and western Queensland (Map 2.1) and the lowest business survival rate of any state or territory (Table 2.3), it might be said that Queensland is the most ‘entrepreneurial’ state in Australia. 
The results of this work show that in absolute terms the majority of innovation activity is occurring in Greater Sydney and Melbourne areas. Once adjusted for population, however, areas such as Greater Adelaide and the Australian Capital Territory emerge as areas of high innovation activity. An interesting result of our analysis is the finding that on a population-adjusted basis the Australian Capital Territory is performing well on patenting and trademarking. The high levels of R&D expenditure cannot be attributed directly to the presence in the Australian Capital Territory of research organisations such as universities and CSIRO, since these institutions are not registered for the R&D Tax Incentive, a programme for promoting business innovation, from which the data is sourced. The Australian Capital Territory has the highest Higher Education R&D expenditure intensity in Australia. The Australian Capital Territory’s performance may also be attributable to the presence of a significant number of companies, such as Boeing, BAE and Electro Optic Systems among others, selling R&D-intensive services to Australia’s defence industry (Grill 2014). Future research would benefit from incorporating private non-profit R&D, government R&D and higher education R&D data by region to develop an intensity measure of public sector research. 
All indicators of innovation activity also had some degree of skewness in part attributable to the location of companies’ head offices or the location of offices where the IP or R&D is being registered in major cities. This effect was most pronounced for the R&D expenditure data where R&D is highly skewed towards large firms. Current data reporting practices limit our ability to analyse clustering of innovative entrepreneurship. While weighting the results by population removes some of the bias associated with the indicators, it does not address the characteristics of different regions such as socio-economic status of the population, access to labour, geographic features and cultural differences. Future research should account for these factors where possible. 
Universities and other research organisations are frequently the source of knowledge that underpins new frontier technologies which is then protected by intellectual property. They can also be a source of educated entrepreneurs (in the case of universities) and spin off their own firms. Es-Sadki & Arundel[footnoteRef:38] show that in Europe the clustering of research organisations with higher shares of technology-intensive manufacturing and knowledge-intensive services has a positive effect on knowledge diffusion and start-ups in a region. Our data suggests that Australian research organisations, particularly those that emphasise formal industry collaborations such as CRCs, have a strong effect on a region’s entrepreneurial activity. The National Survey of Research Commercialisation shows that CRCs have a relatively high degree of commercialisation outcomes per dollar of R&D investment.[footnoteRef:39] Further research is needed to disentangle any possible causal mechanisms driving such activity. A good start would be to assess the sectoral effect by research organisations that have a specific industry focus.
The data suggests that these research hubs have specific industry effects rather than stimulating a general lift in entrepreneurship. For instance, business entries in the Professional, Scientific and Technical Services industry was statistically significantly and positively correlated with the presence of these research centres, but the Agricultural, Forestry and Fishery and Mining sectors (activity predominantly occurring in regional and remote areas of Australia) was negatively correlated. Future research needs to assess these industry specific effects against the focus of the research and the reach of the centres, i.e. does CRC for Mining drive up innovative entrepreneurship in the mining sector across Australia or does it have specific and local regional influence? Future research should also be extended to include vocational education and training organisations which are an important source of knowledge for entrepreneurs.[footnoteRef:40]
Our results also show that the presence of research organisations particularly those with specific industry collaborations e.g. Cooperative Research Centres, also lifted the degree of innovative entrepreneurship in a region. Research organisations themselves will be influencing the IP results as they make a substantial contribution to total patent applications in Australia. In the period 1990-2013 CRCs, medical research institutes, publicly funded research organisations and universities accounted for 9 per cent of firm standard and innovation patent applications in Australia.[footnoteRef:41] 
Our analysis suggests that the presence of Professional, Scientific and Technical Services is an important industry for a region’s innovative entrepreneurship (see Figure 2.6). High business entry for this sector coincides with high R&D or high IP generation. This sector has the highest concentration of researchers and engineers in the private sector.[footnoteRef:42] The sector is widely distributed throughout the economy with almost 20 other subdivisions consuming more than $1 billion worth of Professional, Scientific and Technical Services in 2009–10. Businesses seeking ideas for innovation are more likely to approach consultants in the Professional, Scientific and Technical Services industry than they are to seek ideas from research organisations.[footnoteRef:43] R&D in this sector is also less concentrated in large firms. In this context we suggest that Professional, Scientific and Technical Services acts as a transformative service industry for innovative entrepreneurship across regions of Australia. 
Appendix A	Definitions and methodology
Data sources and definitions
The paper examines trends in R&D expenditure, patent and trademark activity, taking these measures as proxies for innovation, while new business entries are considered to represent entrepreneurial activity. Expenditure on R&D is considered an input indicator for innovation while patents and trademarks are intermediate output indicators of innovation (Medonca et al.  2004). For the purpose of this study, the expenditure in R&D was captured through the R&D Tax Incentive (formerly the R&D Tax Concession), which is the Australian Government’s major programme for promoting innovation. It is jointly administered by AusIndustry (on behalf of Innovation Australia) and the Australian Tax Office and provides targeted tax offsets to encourage more firms to engage in R&D.
Although care was taken to check for accuracy, there may be discrepancies due to the year of reporting by firms claiming this tax benefit. To minimise these effects, the median expenditure spanning financial years ending in June 2009 till June 2013 was taken for each SA3 region for mapping purposes. With the transition from the R&D Tax Concession to the R&D Tax Incentive programme in 2011, companies are no longer required to report where their R&D activity takes place and this has biased reporting of R&D as taking place in head office locations. 
A patent is a codified form of knowledge that is a legally enforceable right to exploit an invention and to protect any potential loss of its value from other users, such as rival businesses copying the distinctive features of the invention. National phase patent applications allow the applicant protection nationally. Patent Cooperation Treaty (PCT) applications are administered by the World Intellectual Property Organization. These types of applications take automatic effect in 148 countries and allows the applicant further time to decide whether they want to pursue patent protection and in which countries
Patents have a number of significant economic effects. They effectively confer a monopoly on an invention for a finite period, in Australia for twenty years. Patents therefore shield their owners from competition for the life of the patent, or the economic life of the products that are developed from the patent. The promise of monopoly rights to exploit knowledge then encourages further innovation which can lift economic growth. 
Patent counts included in this analysis comprised of standard, innovation, and provisional, non-practicing entity patent applications. All patent types were aggregated to study the geography of innovation in Australia (See Tables A1 and A2).  
A standard patent gives long-term protection and control over an invention. This invention has a high novelty threshold and is significantly different from existing technology. Standard patents accounts for approximately 27 per cent of the total patent application counts in this analysis. Conversely, innovation patents have a ‘lower inventive threshold’ and lasts for a shorter period of time. These are easily granted if the applicant shows innovative incremental advances in an existing technology. Approximately 12 per cent of the total patent application counts comprised of innovation patents. Finally, the provisional patents account for approximately 60 per cent of the cumulative patent application counts in our analysis. Provisional patents are not enforceable, but allow the applicants in a competitive industry to establish a priority date. A standard or innovation patent is filed within 12 months to acquire enforceable IP protection.
Patent records cover a long time span and their comprehensive nature allows for a detailed overview of technical knowledge over long periods. The regional segregation of this data also permits geographical comparisons; however this can be difficult to assess for very large firms. Patent counts are one of the preferred ways of measuring innovation, however it should be noted that patenting propensity varies across industry depending on its technology intensity and the relative cost of patenting versus imitation of the technology. Firms that collaborate on research and development (R&D) also patent more intensively to protect their IP rights.[footnoteRef:44]
Table B1: Breakdown of the subcomponents of total domestic patent application counts used in the analysis
Year	Australian Patent applications, total	Standard Patent share (per cent)	Innovation patent share (per cent)	Provisional patent share (per cent)	NPE patent share (per cent)
2008	9,884	13.2	9.3	65.1	12.4
2009	9,472	14.2	10.5	63.6	11.6
2010	8,866	14.3	11.4	62.1	12.1
2011	8,597	14.8	12.6	60.7	11.9
2012	8,966	16.4	12.3	59.5	11.8
2013	8,943	19.8	11.8	54.1	14.2
2014	7,764	13.1	12.0	65.1	9.9
2015	7,598	8.6	12.1	67.3	12.0

Source: Intellectual Property Government Open Data (2016), viewed 24th May 2016, https://data.gov.au/dataset/intellectual-property-government-open-data
A trademark is a distinctive trade name, design or other expression that serves to reinforce the identity or brand of its owner. As such, trademarks are a more generic form of intellectual property (IP), and are more widely used in the economy than patents. Trademarks are considered a broader measure of innovation than patents.
Patents have been described as indicators of a firm’s technical knowledge and a signal of the firm’s intention to protect its inventions. Trademarks, on the other hand, convey information about a firm’s marketing strategy and its willingness to protect its marketing assets.[footnoteRef:45] Patents are generally concentrated in technology related industries, whereas trademarks can be registered for the entire product and service space.[footnoteRef:46] There are informational overlaps between patents and trademarks which together may signal the firm’s engagement in product innovation or the emergence of businesses in new geographical markets. 
Trademark-based indicators also carry a number of sources of bias.[footnoteRef:47] For example, the existence of multiple trademark protection rights for a single brand can pose difficulties in the consolidation of counts data. International trademark registrations are based on product characteristics rather than industry classification, making sectoral comparisons challenging. There are other weaknesses in international comparability, where differences in export markets and niche targeting by firms from different countries can have a significant difference that may not directly be related to a country’s innovation status. 
While no perfect indicators exist, patents and trademarks are nevertheless considered an effective proxy output indicator of innovation. For the purpose of this analysis, patent count and trademark counts for each SA3 region was obtained from years 2009 till 2015 from IP Australia.[footnoteRef:48] The limitations of patents and trademarks should be noted when interpreting the results of this analysis. One advantage these IP indicators offer is that they are geographically coded, allowing us to identify regions with high innovation activity and correlate this with a region’s business entries and exits. 


Table B2: Breakdown of total standard and innovation patents by source, 1990-2014
Source 	Applications	Percentage of Australian firm applications	Percentage of Australian applications	Percentage of total
Total CRC, MRI, PFRO and University applications	3,445	9	5	0.70
Cooperative Research Center	71	0	0	0.00
Medical Research Institute	398	1	1	0.10
Publically Funded Research Organisation	1,134	3	2	0.20
University	1,842	5	3	0.40
 	 		 	 
Australian Entities	39,159	100	62	8
Australian Private Inventors	24,046	 	38	5
 	 	 	 	 
Australian filers	63,205	 	100	12
Non-resident filers	446,081	 	 	88
Total	509,286	 	 	100

Note: Applications are assigned to Universities, CRCs, MRIs and PFROs with regard to co-applicants, so if there are two applicants each is assigned 0.5 applications. Spin-off firm applications are assigned according to ownership. 
Source: Intellectual Property Government Open Data (2014), viewed 1st May 2015, https://data.gov.au/dataset/intellectual-property-government-open-data; National Survey of Research Commercialisation; Department of Health; and Department of Industry and Science data.
Methodology
The paper uses data from the Counts of Australian Businesses (Australian Bureau of Statistics, ABS), Intellectual Property Government Open Data 2016 (IP Australia) and R&D Tax Incentive Programme and Estimated Resident Population (ABS.Stat 2016, Australian Bureau of Statistics). The counts of patent and trademark applications as well as expenditure on research and development were used as indicators of innovative activities.  The regions have been separately examined at the Statistical Area Level 3 (SA3) levels according to the Australian Statistical Geography Standard 2011 (ABS 2011b). However, the results shown in Figures 2.1–2.4 of this paper are reported at Greater Capital City Statistical Areas (GCCSA), which is a higher level of aggregation as defined by the ASGS. The GCCSA separates major metropolitan city from the rest of state or territory and allows for dispersal effects from the major cities to be identified. SA3 regions aggregate into GCCSAs as shown in the Table A3.
Table B3: Australian Statistical Geography Standard — Greater Capital Statistical Area structures
State	Greater Capital City Statistical Area (GCCSA)	Number of SA3 regions
New South Wales	Greater Sydney	47
	Rest of New South Wales	44
Victoria	Greater Melbourne	40
	Rest of Victoria	25
Australian Capital Territory	Australian Capital Territory	9
Queensland	Greater Brisbane	39
	Rest of Queensland	41
South Australia	Greater Adelaide	19
	Rest of South Australia	9
Western Australia	Greater Perth	21
	Rest of Western Australia	12
Tasmania	Greater Hobart	6
	Rest of Tasmania	9
Northern Territory	Greater Darwin	4
	Rest of Northern Territory	5

Source: Australian Statistical Geography Standard (2011), cat. no. 1270.0.55.001 http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/1270.0.55.001Main+Features1July%202011
The data for business entries and expenditure on R&D was geocoded at the SA3 level and spanned from 2008–09 till 2013–14 financial years. The SA3 levels of aggregation provide a standard framework for analysis of data according to regions where the population is between 30,000 and 130,000 persons (ABS 2011b). The data for trademarks and patents from years 2003 till 2015 were geocoded by street address or suburb and converted to SA3 regions. (ABS 2011a).
The data was mapped using GeoDa v.1.6.7 (www.geoda.com) and QGIS v.2.14.2 (http://www.qgis.org) open source mapping platform. The Statistical Area Level 3 (SA3) ASGS Ed 2011 Digital Boundaries in MapInfo Interchange format was used to define SA3 regional boundaries. (ABS 2011) Maps were created according to five percentiles for each variable. 
To examine the regional innovative activities by patenting, trademark and R&D expenditure and its effect on business entries, it was important to weight the data by population. The 2016 Estimated Resident Population dataset on ABS.Stat provided population counts at the SA3 region.
To understand the relationship between new firm creation and innovative activities, the population adjusted data was first normalised using a logarithmic transformation. This satisfied the condition that variables must follow a Gaussian distribution for ordinary least square (OLS) estimates. To understand the effects between different regions, we used OLS estimation with time-averaged dependent variable on the time-averaged regressors for each individual area. Equation (1) estimates the coefficients between regressors.
While normalising with population removes some of the bias, it does not address the characteristics of different regions such as socio-economic status of the population, access to labour, geographic features and cultural differences. These factors may have profound effects on the coefficients of change and must be taken in to account in the analysis. 
To address these issues, we have used the fixed effects model which assumes that all the region-specific effects do not vary over time (Equation 2). We have used this model to investigate the coefficients over a six-year time period and region specific intercept  (Equation 3). The Hausman test was carried out to validate if a fixed effects model is more suitable than a random effects model. The assumption for a random effects model (Equation 4) is that the region-specific effects are distributed independently of the regressors. 
The time-invariant regional effects could also be removed from the models by taking the first differences of the variables. This removes those individual region specific effects as it cancels out in the equation. The first difference model estimates the change in Y for a given change in X (Equation 5). 







Where:
 
 

As the variables were log transformed the change in percentage of x predicts the change in Y by β per cent. 

A spatial autocorrelation analysis was carried out to identify clusters in the data where the rates are above or below the random distribution. The Moran’s I was calculated as equation (7). 

Where: 

GeoDa was used to calculate bivariate “Local indicators of spatial association (LISA)” to evaluate if the distribution of variable i in the neighbourhood of variable j was significantly different from random (Anselin 1995). The Moran’s I value was calculated as an index of dispersion (negative I values), random distribution where no spatial autocorrelation exists (I equates to zero) and clustering (positive I values). 
Supplementary data
Figure B1: Relationships between Median R&D Expenditure and Patents (A) and Trademarks (B) per 10,000 inhabitants
A				B			

Notes: Median R&D expenditure was calculated for financial years ending June 2008–June 2014. Averages of Patents and trademarks were calculated from 2008–2015.
Source: Australian R&D Tax Incentive Programme and Intellectual Property Government Open Data 2016 (IP Australia)

Map B1: Mean annual expenditure in R&D per 10,000 inhabitants between financial years ending in June 2008 to June 2014, by SA3 regions


Note: Map shows five quintiles with 70–71 SA3 regions each.
Sources: Australian Government R&D Tax Incentive (formerly R&D Tax concessions) Programme, Viewed 22nd June 2015 and Department of Industry, Innovation and Science (2016), National Innovation Map.
Map B2: Annual patent application counts per 10,000 inhabitants averaged 2008–2015, by SA3 regions


Note: Map shows five quintiles with 70–71 SA3 regions each.
Sources: Intellectual Property Government Open Data 2016 (IP Australia) and Department of Industry, Innovation and Science (2016) National Innovation Map

Map B3: Annual trademark application counts per 10,000 inhabitants averaged 2008–2015, by SA3 regions


Note: Map shows five quintiles with 70–71 SA3 regions each.
Sources: Intellectual Property Government Open Data 2016 (IP Australia) and Department of Industry, Innovation and Science (2016) National Innovation Map


Table B1: National business survival rates by ANZSIC division and year of entry
	Entered 2009–10	Entered 2010–11		Entered 2011–12
ANZSIC Division	1 year survival (per cent)	2 year survival (per cent)	3 year survival (per cent)	Rate of change (per cent per year)	1 year survival (per cent)	2 year survival (per cent)	Rate of change (per cent per year)	1 year survival (per cent)	Rate of change (per cent per year)
A	75.8	64.0	55.1	-14.7	79.5	66.8	-16.6	80.2	-19.8
B	81.6	68.4	59.1	-13.6	81.3	67.5	-16.2	79.7	-20.3
C	76.1	60.1	49.0	-16.9	76.7	59.8	-20.1	76.5	-23.5
D	78.1	63.4	53.3	-15.5	71.8	57.1	-21.5	77.7	-22.3
E	73.3	55.4	43.9	-18.6	73.7	55.3	-22.4	72.2	-27.8
F	75.2	58.8	47.4	-17.4	76.7	59.2	-20.4	75.6	-24.4
G	75.2	58.6	46.7	-17.7	76.5	59.0	-20.5	74.9	-25.1
H	76.8	60.0	47.2	-17.5	76.9	59.3	-20.4	76.3	-23.7
I	72.2	55.2	44.6	-18.3	72.9	55.3	-22.3	72.3	-27.7
J	75.0	58.1	45.7	-18.0	77.1	58.6	-20.7	74.9	-25.1
K	78.0	65.8	57.9	-13.8	80.2	68.5	-15.7	81.4	-18.6
L	79.4	66.4	58.8	-13.7	78.4	65.8	-17.1	78.7	-21.3
M	76.4	60.0	48.6	-17.1	77.7	60.3	-19.8	77.0	-23.0
N	70.4	52.8	41.1	-19.4	71.8	51.8	-24.1	70.3	-29.7
O	69.9	51.1	40.2	-19.8	69.2	51.7	-24.1	71.5	-28.5
P	74.9	58.5	47.1	-17.5	76.4	57.7	-21.2	75.8	-24.2
Q	83.8	72.4	63.9	-12.0	84.4	72.2	-13.9	83.4	-16.6
R	72.0	55.4	45.0	-18.1	76.3	58.3	-20.9	74.8	-25.2
S	76.2	59.3	47.9	-17.3	75.6	58.4	-20.8	75.4	-24.6
X	37.4	25.8	20.3	-25.1	63.9	46.2	-26.9	53.2	-46.8
Mean	73.5	59.2	49.3	-16.6	75.5	60.2	-19.9	74.26	-25.7

Notes: Slope is calculated with 100 per cent survival for the year of business entry. ANZSIC Division X refers to businesses that were not classified in the existing system. Agriculture (A), Mining (B), Manufacturing (C), Electricity, gas, water and waste services (D), Construction (E), Wholesale (F), Retail trade (G), Accommodation and food services (H), Transport, postal and warehousing (I), Information and telecommunications (J), Financial and insurance services (K), Rental hiring and real estate services (L), Professional, scientific and technical service (M), Administration support services (N), Public administration and safety (O), Education (P), Health care and social assistance (Q), Arts and recreation services (R), Other services (S).
Source: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request)

Table B2: Annual business entries by ANZSIC divisions, averaged financial years ending in June 2009 to June 2014, by state and SA4 regions
	Agriculture, Forestry and Fishing	Mining	Manufacturing	Electricity, Gas, Water and Waste Services	Construction	Wholesale Trade	Retail Trade	Accommodation and Food Services	Transport, Postal and Warehousing	Information Media and Telecommunications	Financial and Insurance Services	Rental, Hiring and Real Estate Services	Professional, Scientific and Technical Services	Administrative and Support Services	Public Administration and Safety	Education and Training	Health Care and Social Assistance	Arts and Recreation Services	Other Services
Region (State-SA4)	A	B	C	D	E	F	G	H	I	J	K	L	M	N	O	P	Q	R	S
Australian Capital Territory	59.3	6.5	66.2	14.7	826.8	61.2	216.8	226.2	235.0	43.7	251.2	265.0	622.0	205.8	26.2	70.3	189.0	57.7	148.2
Australian Capital Territory	57.8	6.5	64.0	14.2	822.2	59.7	208.7	213.8	231.7	42.3	246.0	260.8	615.0	202.8	25.7	68.8	184.7	56.2	144.3
Special Purpose Codes SA4 (ACT)	1.5	0.0	2.2	0.5	4.7	1.5	8.2	12.3	3.3	1.3	5.2	4.2	7.0	3.0	0.5	1.5	4.3	1.5	3.8
New South Wales	4398.8	260.8	2759.7	336.8	15234.8	3553.7	6650.8	4880.7	5680.7	1268.7	8040.8	7266.5	12534.3	4949.3	571.8	1344.0	3965.0	1372.8	3860.7
Capital Region	353.0	8.5	60.0	9.5	451.5	42.3	140.2	137.3	126.8	13.3	108.3	128.5	188.5	83.8	11.3	26.7	61.8	33.0	89.7
Central Coast	53.5	7.0	98.8	11.2	665.7	81.2	208.2	150.7	144.2	30.7	215.2	195.0	366.2	146.7	19.7	49.2	128.8	43.8	145.3
Central West	432.0	12.8	65.2	8.0	297.5	41.0	123.8	113.0	119.5	10.0	94.8	115.7	126.7	62.7	9.7	18.3	68.2	22.3	96.8
Coffs Harbour — Grafton	145.5	5.0	42.0	4.2	215.8	26.5	88.3	75.7	62.8	12.2	74.0	84.7	89.2	49.5	5.0	13.5	61.8	19.5	60.2
Far West and Orana	338.7	11.8	23.2	7.2	163.5	25.2	62.8	77.2	71.8	6.2	58.2	71.5	56.0	33.8	5.0	12.7	51.5	11.2	56.0
Hunter Valley exc Newcastle	210.0	14.8	82.2	8.3	343.0	45.5	139.0	123.0	121.7	14.0	180.7	154.2	190.7	112.2	12.0	28.0	69.3	33.3	135.5
Illawarra	67.2	7.8	70.3	9.2	441.2	62.2	171.7	130.3	116.8	19.3	180.2	166.2	261.7	103.2	13.7	43.8	127.2	35.7	120.3
Mid North Coast	212.0	6.0	52.0	7.2	324.2	37.5	127.7	112.2	101.5	11.8	94.3	109.0	124.3	66.3	10.0	20.2	95.7	24.5	94.0
Murray	251.2	5.5	38.0	39.5	181.0	25.7	69.7	67.7	67.7	6.2	79.2	93.5	75.7	35.3	6.3	12.5	47.3	13.7	55.0
New England and North West	510.7	8.5	47.5	5.5	271.5	42.3	113.0	93.5	105.3	12.3	100.0	125.3	117.7	57.8	9.2	18.5	71.3	25.7	90.8
Newcastle and Lake Macquarie	38.7	14.3	90.7	12.2	533.8	79.8	212.2	165.5	165.0	25.3	327.5	242.5	403.7	149.2	14.7	51.7	201.8	54.0	149.2
Richmond — Tweed	251.3	7.8	91.3	5.8	440.3	70.7	185.2	149.2	115.5	32.7	148.3	181.5	253.8	109.0	9.3	39.3	128.5	44.8	110.5
Riverina	371.7	5.3	59.8	6.2	238.5	42.0	90.3	80.2	93.2	5.8	123.3	107.2	84.0	54.5	7.0	12.8	64.2	16.2	70.3
Southern Highlands and Shoalhaven	87.2	4.7	49.5	5.3	252.7	35.7	118.0	90.2	61.2	11.7	98.2	99.2	134.2	52.2	6.5	20.5	54.3	20.5	57.2
Special Purpose Codes SA4 (NSW)	207.7	7.5	37.2	4.7	71.0	55.2	61.3	48.2	44.0	14.3	54.7	64.8	73.3	30.8	3.0	11.7	39.3	21.7	27.5

Table B2 continued: Annual business entries by ANZSIC divisions, averaged financial years ending in June 2009 to June 2014, by state and SA4 regions
	Agriculture, Forestry and Fishing	Mining	Manufacturing	Electricity, Gas, Water and Waste Services	Construction	Wholesale Trade	Retail Trade	Accommodation and Food Services	Transport, Postal and Warehousing	Information Media and Telecommunications	Financial and Insurance Services	Rental, Hiring and Real Estate Services	Professional, Scientific and Technical Services	Administrative and Support Services	Public Administration and Safety	Education and Training	Health Care and Social Assistance	Arts and Recreation Services	Other Services
Region (State-SA4)	A	B	C	D	E	F	G	H	I	J	K	L	M	N	O	P	Q	R	S
Sydney — Baulkham Hills and Hawkesbury	93.5	5.0	89.8	12.2	577.3	167.0	239.2	110.8	132.7	40.0	354.0	304.5	541.2	150.8	19.0	59.7	149.3	42.5	122.2
Sydney — Blacktown	38.3	3.5	98.2	10.0	558.8	121.5	227.5	121.3	414.0	23.2	159.0	140.5	307.8	199.8	35.5	35.0	105.5	32.0	154.7
Sydney — City and Inner South	93.8	64.3	255.0	28.8	863.5	452.2	715.8	712.2	302.2	269.5	1429.8	1051.7	1862.7	622.5	53.0	135.3	305.0	187.3	301.2
Sydney — Eastern Suburbs	63.7	6.8	76.0	6.5	482.2	168.2	277.5	224.5	102.0	153.7	447.2	401.3	895.8	216.3	17.8	80.3	255.7	130.5	155.5
Sydney — Inner South West	40.7	6.5	254.3	25.3	1612.8	382.3	669.0	403.8	915.0	52.3	466.2	586.5	754.3	491.3	84.3	86.8	287.2	61.5	346.0
Sydney — Inner West	54.3	4.5	115.8	9.7	647.3	208.0	348.8	298.7	200.0	85.2	382.0	456.7	797.7	306.0	19.8	72.2	250.7	89.5	154.3
Sydney — North Sydney and Hornsby	125.0	18.2	127.8	15.5	509.2	304.8	401.2	301.8	133.7	164.7	1038.0	614.3	1704.8	324.3	20.5	133.8	399.2	106.5	188.5
Sydney — Northern Beaches	61.7	2.0	109.3	9.5	590.0	145.3	249.5	149.7	93.5	80.2	437.5	327.0	795.2	185.2	14.7	75.8	141.8	74.0	134.8
Sydney — Outer South West	55.7	4.5	92.0	9.8	526.8	76.0	166.2	82.8	234.7	14.7	162.3	132.7	224.5	132.0	22.7	36.3	87.0	36.8	128.0
Sydney — Outer West and Blue Mountains	63.2	5.0	94.2	14.8	646.5	85.2	190.7	114.5	216.2	26.2	171.2	163.0	293.3	134.7	19.2	48.3	88.3	41.5	155.7
Sydney — Parramatta	40.3	5.5	220.3	23.8	1465.2	337.5	545.0	323.8	709.5	50.7	352.5	439.7	668.0	485.8	62.8	75.0	246.3	45.2	247.5
Sydney — Ryde	31.2	2.0	48.0	4.3	294.3	118.8	181.8	134.3	87.8	31.5	237.8	214.3	440.7	152.2	8.8	36.3	133.7	28.7	74.8
Sydney — South West	73.5	2.5	188.5	13.2	1028.7	178.7	353.2	179.3	513.3	24.7	208.8	267.8	315.8	281.5	40.8	43.0	137.0	34.7	224.7
Sydney — Sutherland	33.8	3.0	82.7	9.5	541.0	95.5	174.2	109.3	109.2	26.5	257.7	227.8	387.0	119.8	10.5	46.7	107.2	42.3	114.5
Northern Territory	119.0	16.5	65.2	11.3	508.0	41.5	108.5	104.3	180.8	20.5	115.0	188.3	187.3	124.7	18.7	34.3	101.0	37.7	114.5
Darwin	55.7	11.0	46.8	7.8	400.3	30.2	70.2	63.0	128.3	12.3	87.7	139.2	146.2	91.0	12.5	21.7	73.7	21.8	79.8
Northern Territory — Outback	52.7	5.0	16.3	3.0	98.5	9.5	32.3	35.5	48.5	7.2	24.8	44.2	38.2	31.5	4.7	12.2	24.8	14.0	31.7
Special Purpose Codes SA4 (NT)	10.7	0.5	2.0	0.5	9.2	1.8	6.0	5.8	4.0	1.0	2.5	5.0	3.0	2.2	1.5	0.5	2.5	1.8	3.0

Table B2 continued: Annual business entries by ANZSIC divisions, averaged financial years ending in June 2009 to June 2014, by state and SA4 regions
	Agriculture, Forestry and Fishing	Mining	Manufacturing	Electricity, Gas, Water and Waste Services	Construction	Wholesale Trade	Retail Trade	Accommodation and Food Services	Transport, Postal and Warehousing	Information Media and Telecommunications	Financial and Insurance Services	Rental, Hiring and Real Estate Services	Professional, Scientific and Technical Services	Administrative and Support Services	Public Administration and Safety	Education and Training	Health Care and Social Assistance	Arts and Recreation Services	Other Services
Region (State-SA4)	A	B	C	D	E	F	G	H	I	J	K	L	M	N	O	P	Q	R	S
Queensland	3732.2	343.0	1941.3	222.2	10731.3	1663.2	3760.0	2625.0	3915.5	513.5	4299.7	4886.2	6656.8	3050.8	309.5	850.7	2474.5	779.3	2848.5
Brisbane — East	49.3	7.5	100.5	10.7	580.8	94.7	169.8	85.2	155.7	17.2	173.3	208.0	350.8	137.5	16.2	38.8	100.5	31.2	127.3
Brisbane — North	35.8	8.8	64.7	9.7	387.5	72.3	157.7	88.2	217.0	23.8	144.2	169.2	307.0	128.3	14.0	36.0	99.0	37.0	99.3
Brisbane — South	79.7	12.0	138.7	17.8	672.5	184.0	332.2	269.5	503.8	46.7	335.5	404.0	617.7	345.8	28.7	71.7	272.0	63.3	186.0
Brisbane — West	56.3	10.8	47.0	6.0	248.7	60.3	125.0	76.3	83.8	25.5	205.0	158.0	454.2	89.3	10.5	39.0	133.0	31.5	68.3
Brisbane Inner City	116.0	76.7	126.8	17.3	661.5	161.8	318.8	289.3	215.8	83.3	973.0	635.8	1119.2	327.7	21.3	94.0	325.8	97.3	180.3
Cairns	270.0	16.0	89.5	10.5	520.2	56.7	165.7	164.7	194.3	22.7	157.0	237.2	236.8	151.2	15.2	42.8	113.2	34.8	141.5
Darling Downs — Maranoa	616.5	13.3	56.2	8.0	249.3	34.8	86.7	58.7	118.3	6.5	77.5	132.0	77.7	53.5	8.3	12.5	33.7	15.8	81.3
Fitzroy	371.5	24.5	66.0	9.5	438.2	30.7	122.0	93.7	167.3	10.0	108.3	183.0	156.2	98.7	8.7	34.5	88.0	24.5	155.2
Gold Coast	161.7	30.7	344.7	26.8	1873.0	362.0	676.7	473.7	470.8	107.2	745.5	917.3	1117.0	522.3	60.3	135.8	361.0	143.7	440.3
Ipswich	154.5	10.3	117.2	13.0	471.7	61.7	172.7	95.7	273.8	17.8	103.7	151.2	240.8	145.7	14.2	34.8	90.8	32.8	144.7
Logan — Beaudesert	86.8	8.2	151.7	17.2	838.7	102.0	224.5	108.3	345.0	22.2	157.3	204.0	301.8	175.8	21.3	37.2	88.7	34.0	188.5
Mackay	293.0	30.3	67.3	5.3	408.7	35.5	98.8	85.2	143.0	11.8	110.3	193.5	152.2	103.3	10.2	35.2	77.0	22.7	166.2
Moreton Bay — North	84.2	10.2	93.5	13.8	560.3	59.5	143.3	72.7	183.3	14.8	98.3	152.5	184.2	114.3	15.2	31.5	68.7	25.0	123.8
Moreton Bay — South	45.0	7.2	74.7	7.7	405.3	50.5	119.8	53.5	112.7	17.0	122.0	121.5	261.8	96.0	10.5	30.8	77.2	27.0	103.0
Queensland — Outback	305.7	12.0	24.0	5.0	119.7	15.8	43.7	45.7	54.2	4.5	26.0	57.5	30.5	29.7	6.5	7.3	13.7	12.2	41.5
Special Purpose Codes SA4 (Qld)	126.3	10.8	21.5	3.5	69.7	21.7	49.8	45.5	27.3	5.3	42.7	54.0	45.3	23.2	2.8	6.7	31.2	9.7	29.0
Sunshine Coast	149.2	17.3	162.0	16.7	1022.8	139.0	349.3	228.7	205.0	45.3	376.7	437.7	538.7	228.0	19.0	75.7	209.0	70.0	214.3
Toowoomba	122.0	8.0	49.2	5.0	297.5	33.7	104.5	59.8	112.5	7.8	108.7	120.0	137.7	69.2	5.0	19.3	65.5	18.2	85.5
Townsville	195.7	14.3	61.3	5.7	459.7	37.3	126.0	100.3	174.7	9.0	102.3	172.8	176.8	102.5	10.5	37.8	117.2	24.5	138.3
Wide Bay	413.0	14.0	85.0	13.0	445.7	49.2	173.0	130.5	157.0	15.0	132.3	177.0	150.5	108.8	11.2	29.2	109.5	24.2	134.0

Table B2 continued: Annual business entries by ANZSIC divisions, averaged financial years ending in June 2009 to June 2014, by state and SA4 regions
	Agriculture, Forestry and Fishing	Mining	Manufacturing	Electricity, Gas, Water and Waste Services	Construction	Wholesale Trade	Retail Trade	Accommodation and Food Services	Transport, Postal and Warehousing	Information Media and Telecommunications	Financial and Insurance Services	Rental, Hiring and Real Estate Services	Professional, Scientific and Technical Services	Administrative and Support Services	Public Administration and Safety	Education and Training	Health Care and Social Assistance	Arts and Recreation Services	Other Services
Region (State-SA4)	A	B	C	D	E	F	G	H	I	J	K	L	M	N	O	P	Q	R	S
South Australia	1342.7	82.7	571.2	72.5	2727.2	538.5	1120.5	836.8	1203.2	138.2	1560.3	1497.2	1710.3	799.3	76.3	195.3	738.7	191.3	733.0
Adelaide — Central and Hills	185.7	28.0	130.7	16.7	570.2	166.5	304.0	291.7	204.8	60.5	875.8	617.7	713.8	201.5	18.0	66.0	299.8	62.0	163.8
Adelaide — North	150.8	8.5	115.8	13.8	659.0	104.0	226.5	127.3	361.8	17.0	137.3	178.7	230.5	199.2	17.3	34.2	114.8	31.2	169.3
Adelaide — South	88.8	10.2	100.5	9.8	630.8	88.0	197.8	121.3	169.0	25.8	196.3	204.2	355.8	132.8	15.0	43.0	133.8	33.0	136.3
Adelaide — West	44.3	8.2	99.3	8.2	389.5	99.7	168.8	119.0	270.5	19.2	140.7	213.2	215.0	153.0	10.3	23.5	86.3	30.7	108.8
Barossa — Yorke — Mid North	258.2	7.7	41.0	8.8	136.0	22.2	63.0	56.2	55.2	4.0	50.8	87.0	56.0	29.8	4.0	10.2	26.7	9.7	46.7
South Australia — Outback	137.5	9.8	17.5	4.0	96.0	13.2	47.8	29.8	48.2	1.0	49.8	60.7	32.0	24.7	4.3	5.0	28.3	4.5	36.3
South Australia — South East	433.2	7.7	58.3	9.2	231.5	37.5	104.7	85.2	86.5	8.2	100.2	123.5	96.0	53.7	6.3	11.5	43.0	18.2	68.5
Special Purpose Codes SA4 (SA)	44.2	2.7	8.0	2.0	14.2	7.5	7.8	6.3	7.2	2.5	9.3	12.3	11.2	4.7	1.0	2.0	5.8	2.2	3.2
Tasmania	402.3	25.5	156.2	26.5	684.3	105.3	316.2	281.2	291.2	44.7	292.2	332.3	404.7	146.0	27.2	55.2	205.3	64.7	189.8
Hobart	67.3	6.0	67.7	12.7	313.0	45.2	138.2	126.5	148.8	24.8	144.2	133.2	218.5	63.7	17.2	25.8	105.8	34.5	77.2
Launceston and North East	143.8	6.0	42.5	4.8	194.3	34.7	88.7	69.8	73.0	7.2	73.8	103.3	96.7	42.7	6.5	14.7	52.5	13.8	52.5
South East	60.0	4.5	15.2	2.0	46.5	6.5	18.5	24.7	18.7	3.5	16.0	19.2	30.8	10.7	0.5	4.5	11.8	7.3	10.7
Special Purpose Codes SA4 (Tas.)	7.5	2.0	1.5	2.0	3.7	2.0	2.8	3.2	2.3	1.3	3.0	4.2	2.0	2.5	0.0	1.5	1.5	0.5	1.5
West and North West	123.7	7.0	29.3	5.0	126.8	17.0	68.0	57.0	48.3	7.8	55.2	72.5	56.7	26.5	3.0	8.7	33.7	8.5	48.0
Victoria	3370.2	133.0	2348.0	247.0	12862.5	2796.3	5186.5	3879.5	4908.5	785.5	6050.2	5725.3	9372.8	3329.5	333.5	987.0	3014.5	1034.8	2913.2
Ballarat	137.7	6.0	57.0	6.8	322.7	36.3	97.5	80.8	86.3	11.2	130.3	113.0	130.0	49.8	6.0	18.5	64.8	23.5	66.8
Bendigo	130.5	7.3	48.8	6.5	267.0	35.7	102.0	75.3	66.5	11.3	88.5	89.2	136.0	45.5	7.0	19.5	54.3	23.0	64.0
Geelong	119.0	4.5	89.3	9.7	590.2	64.5	188.5	151.0	136.2	18.7	203.2	223.3	284.5	96.5	11.0	36.5	120.7	42.3	115.3
Hume	320.0	6.7	65.0	11.8	314.3	38.7	105.0	116.3	99.3	8.3	88.8	107.3	124.8	52.8	6.3	19.8	50.8	23.7	80.5

Table B2 continued: Annual business entries by ANZSIC divisions, averaged financial years ending in June 2009 to June 2014, by state and SA4 regions
	Agriculture, Forestry and Fishing	Mining	Manufacturing	Electricity, Gas, Water and Waste Services	Construction	Wholesale Trade	Retail Trade	Accommodation and Food Services	Transport, Postal and Warehousing	Information Media and Telecommunications	Financial and Insurance Services	Rental, Hiring and Real Estate Services	Professional, Scientific and Technical Services	Administrative and Support Services	Public Administration and Safety	Education and Training	Health Care and Social Assistance	Arts and Recreation Services	Other Services
Region (State-SA4)	A	B	C	D	E	F	G	H	I	J	K	L	M	N	O	P	Q	R	S
Latrobe — Gippsland	402.3	11.2	84.3	11.7	495.0	43.0	169.2	138.2	121.2	15.7	158.2	176.8	168.7	83.5	9.8	25.5	77.8	26.7	111.7
Melbourne — Inner	208.3	36.2	295.3	32.7	1269.7	560.0	887.0	919.2	397.5	290.2	1554.5	1292.5	2569.3	587.2	50.8	202.3	654.8	293.2	399.2
Melbourne — Inner East	113.3	6.0	109.8	11.0	642.8	274.5	409.5	341.0	158.2	68.7	734.3	593.5	998.2	234.7	15.5	82.7	364.2	70.7	155.5
Melbourne — Inner South	117.0	8.2	183.7	13.3	815.2	280.2	449.5	281.8	222.2	79.0	656.7	575.7	1064.5	257.3	17.0	100.0	280.5	97.5	209.3
Melbourne — North East	86.3	5.0	178.5	16.0	1246.8	184.2	380.8	223.2	493.5	44.8	359.2	351.7	589.3	255.7	28.5	71.5	218.0	65.0	222.0
Melbourne — North West	62.8	2.0	170.7	18.8	943.3	164.0	272.3	162.5	505.8	27.2	243.3	276.0	334.3	215.3	35.5	42.2	120.5	38.8	194.5
Melbourne — Outer East	146.0	5.7	231.7	20.0	1327.7	233.2	405.8	241.3	233.5	52.8	431.3	350.3	737.0	253.7	19.8	86.5	188.2	68.0	248.7
Melbourne — South East	171.5	7.7	330.2	29.3	1702.7	399.3	658.0	416.7	969.8	50.8	520.0	560.2	847.0	500.5	43.0	99.0	277.0	78.3	385.3
Melbourne — West	113.0	6.5	230.0	26.8	1422.7	270.2	557.3	346.0	1027.0	56.2	377.2	450.3	771.8	421.7	50.8	97.5	274.3	88.2	331.5
Mornington Peninsula	80.2	4.5	114.0	9.7	856.2	97.0	208.3	132.8	142.8	27.5	223.8	222.2	344.3	136.5	10.3	44.7	112.0	45.2	134.8
North West	461.0	6.2	42.3	7.0	190.5	37.3	99.0	85.7	89.2	6.0	96.2	110.2	74.5	50.5	7.2	13.2	44.8	15.2	67.3
Shepparton	292.2	4.5	54.7	6.8	223.8	29.8	92.7	68.8	82.5	6.7	80.5	109.8	87.3	45.0	7.8	11.0	53.8	13.0	62.8
Special Purpose Codes SA4 (Vic.)	60.8	2.5	22.5	3.7	45.5	25.3	34.0	27.3	18.8	4.7	31.2	32.7	45.3	13.0	3.2	4.8	17.2	7.5	14.2
Warrnambool and South West	348.2	2.5	40.2	5.3	186.5	23.2	70.0	71.5	58.2	5.8	73.0	90.7	65.8	30.3	3.8	11.8	40.7	15.2	49.7
Western Australia	1560.8	394.0	981.3	105.3	6364.5	833.7	1747.5	1221.5	1937.0	234.0	2516.8	2424.8	3643.8	1377.2	121.3	392.2	1139.2	353.7	1360.2
Bunbury	206.5	8.5	67.2	6.7	418.2	36.3	118.7	82.7	77.0	9.5	118.5	146.0	149.5	69.8	4.2	20.0	64.0	19.2	92.5
Mandurah	29.8	3.5	28.7	4.0	235.8	19.0	57.8	29.5	60.2	3.0	51.2	56.8	74.7	36.7	4.0	11.0	29.3	11.2	48.3
Perth — Inner	117.5	179.5	88.8	13.7	483.8	116.0	214.2	215.3	101.5	55.5	722.8	498.3	784.5	171.3	12.2	58.8	254.3	48.2	106.2
Perth — North East	76.2	15.8	120.5	10.5	614.3	84.2	180.2	109.5	242.8	18.8	175.5	194.0	336.0	129.2	13.5	33.7	76.8	35.7	166.3
Perth — North West	146.8	45.2	185.2	18.2	1786.3	188.5	358.0	213.3	388.5	48.5	502.3	460.0	833.0	312.3	25.7	87.8	229.0	77.3	283.3
Perth — South East	123.5	50.0	195.7	20.7	1144.3	187.3	331.0	224.7	588.0	38.0	395.2	396.3	649.2	314.7	25.0	67.2	173.3	65.8	258.0
Perth — South West	123.8	31.8	171.5	14.3	943.8	134.8	261.0	170.2	228.5	41.5	349.8	368.7	588.8	176.5	19.0	67.5	206.0	63.0	195.2

Table B2 continued: Annual business entries by ANZSIC divisions, averaged financial years ending in June 2009 to June 2014, by state and SA4 regions
	Agriculture, Forestry and Fishing	Mining	Manufacturing	Electricity, Gas, Water and Waste Services	Construction	Wholesale Trade	Retail Trade	Accommodation and Food Services	Transport, Postal and Warehousing	Information Media and Telecommunications	Financial and Insurance Services	Rental, Hiring and Real Estate Services	Professional, Scientific and Technical Services	Administrative and Support Services	Public Administration and Safety	Education and Training	Health Care and Social Assistance	Arts and Recreation Services	Other Services
Region (State-SA4)	A	B	C	D	E	F	G	H	I	J	K	L	M	N	O	P	Q	R	S
Special Purpose Codes SA4 (WA)	26.2	13.2	9.3	1.8	25.2	5.2	11.5	6.8	9.2	2.5	10.0	12.7	18.8	8.3	0.5	3.3	5.0	2.0	7.8
Western Australia — Outback	258.8	35.7	62.8	10.2	469.2	30.2	122.0	100.5	158.5	10.5	117.8	168.0	123.3	114.3	11.8	29.7	66.0	20.8	129.5
Western Australia — Wheat Belt	451.7	10.8	51.7	5.3	243.5	32.2	93.2	69.0	82.8	6.2	73.7	124.0	86.0	44.0	5.5	13.2	35.3	10.5	73.0
Other Territories	9.2	4.2	26.2	1.0	8.3	38.0	9.0	2.5	7.2	5.8	6.3	9.7	36.0	5.3	1.0	3.3	8.5	53.2	3.7
Other Territories	1.0	0.5	0.5	0.0	2.0	1.0	0.5	0.5	1.0	0.0	2.5	0.5	2.5	0.5	0.5	0.0	1.5	0.5	0.0
Special Purpose Codes SA4 (OT)	8.2	3.7	25.7	1.0	6.3	37.0	8.5	2.0	6.2	5.8	3.8	9.2	33.5	4.8	0.5	3.3	7.0	52.7	3.7
Grand Total	14994.5	1266.2	8915.2	1037.3	49947.8	9631.3	19115.8	14057.7	18359.0	3054.5	23132.5	22595.3	35168.2	13988.0	1485.5	3932.3	11835.7	3945.2	12171.7

Notes: Data for ANZSIC Division X are not shown. Division X refers to businesses that were not classified in the existing system; hence their exact industry classification is unknown. Agriculture (A), Mining (B), Manufacturing (C), Electricity, gas, water and waste services (D), Construction (E), Wholesale (F), Retail trade (G), Accommodation and food services (H), Transport, postal and warehousing (I), Information and telecommunications (J), Financial and insurance services (K), Rental hiring and real estate services (L), Professional, scientific and technical service (M), Administration support services (N), Public administration and safety (O), Education (P), Health care and social assistance (Q), Arts and recreation services (R), Other services (S).
Source: Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request)


Figure B2: Business entries per 10,000 inhabitants averaged over 2008–2013 financial years, by ANZSIC Division

Sources: Australian Bureau of Statistics (2011) Population by Age and Sex, Regions of Australia, 2011, cat. no. 3235.0, viewed 8th May 2015, http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3235.02011 and Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request) 
Figure B3: Annual business entries in SA3 regions with research institutions, by selected sector per 10,000 inhabitants averaged for 2009–2014


Notes: Bars are standard errors [for SA3 regions]. One-way ANOVA with Tukey-Kramer Multiple comparison test between all of Australian regions and regions with research organisations was performed. ** Significant at one per cent level, *** Significant at 0.1 per cent level. Research organisations include University campuses, the Commonwealth Scientific and Industrial Research Organisation (CSIRO), private Research Service Providers (RSPs), Cooperative Research Centres (CRCs) and currently active Centres of Excellence (CoEs) funded by the Australian Research Council or the National Health and Medical Research Council. CRCs and CoEs are subsets of their host institutions which are Universities and the CSIRO. 
Sources: Australian Bureau of Statistics (2011) Population by Age and Sex, Regions of Australia, 2011, cat. no. 3235.0, viewed 8th May 2015, http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3235.02011 Intellectual Property Government Open Data (2015), viewed 1st May 2015, https://data.gov.au/dataset/intellectual-property-government-open-data  and Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request) 
Table B3: Regression coefficients (and standard error) of change in business entries by patents, trademarks and R&D expenditure according to different estimation models
Ln (Business entries)	Mean	Coeff. Between estimators	Coeff. Fixed effects	Coeff. First differences
	4.78 (0.41)			
Ln (Patents)	0.95 (0.88)	0.123 (0.032) ***	0.086 (0.012) ***	0.026 (0.010)***
Ln (Trademarks)	2.27 (0.98)	0.207 (0.027) ***	0.021 (0.017)	0.028 (0.013)*
Ln (R&D Expenditure)	14.07 (1.67)	-0.001 (0.013)	-0.019 (0.009) *	-0.022 (0.008)***
Constant		4.204 (0.152)	4.925 (0.132)	
R2		0.500 (overall)	0.370 (overall)	0.015
 (Std. dev.)			-4.03e-11 (0.33)	

Notes: Panel data analysed for years 2008–2014 to obtain a balanced design. Data for expenditure on R&D was only available for financial years ending in June 2009 –June  2013. * Significant at five per cent ** Significant at one per cent, *** Significant at 0.1 per cent.
Source: Intellectual Property Government Open Data (2015), viewed 1st May, 2015, https://data.gov.au/dataset/intellectual-property-government-open-data;  R&D Tax Incentive Programme, viewed 22nd June, 2015; Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request).
Table B4: Regression coefficients (and standard error) of change in business exits by patents, trademarks and R&D expenditure according to different estimation models
Ln (Business exits)	Mean
(Overall Std. dev.)	Coeff. Between estimators	Coeff. Fixed effects	Coeff. First differences
	4.77 (0.37)			
Ln (Patents)	0.95 (0.88)	0.129 (0.032) ***	0.039 (0.007) ***	0.007 (0.008)
Ln (Trademarks)	2.27 (0.98)	0.165 (0.027) ***	0.003 (0.010)	0.001 (0.010)
Ln (R&D Expenditure)	14.07 (1.67)	-0.008 (0.013) 	0.000 (0.005)	0.000 (0.006)
Constant		4.424 (0.151)***	4.767 (0.079)***	
R2		0.459 (overall)	0.389 (overall)	0.001
 (Std. dev.)			-4.14e-10 (0.313)	

Notes: Panel data analysed for years 2008–2014 to obtain a balanced design. Data for expenditure on R&D was only available for financial years ending in June 2009–June  2013. * Significant at five per cent ** Significant at one per cent, *** Significant at 0.1 per cent.
Source: Intellectual Property Government Open Data (2015), viewed 1st May, 2015, https://data.gov.au/dataset/intellectual-property-government-open-data;  R&D Tax Incentive Programme, viewed 22nd June, 2015; Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, cat. no. 8165.0 (data available on request).

Table B5: Regression coefficients (and standard error) of change in business churn by patents, trademarks and R&D expenditure according to different estimation models
Ln (Business churn)	Mean
(Overall Std. dev.)	Coeff. Between estimators	Coeff. Fixed effects	Coeff. First differences
	5.47(0.38)			
Ln (Patents)	0.95 (0.88)	0.13 (0.031)***	0.061 (0.007) ***	0.016 (0.004)***
Ln (Trademarks)	2.27 (0.98)	0.18 (0.026)***	0.011 (0.010)	0.014 (0.005)*
Ln (R&D Expenditure)	14.07 (1.67)	-0.01 (0.012)	-0.010 (0.005)	-0.010 (0.003)***
Constant		5.01 (0.149)***	5.546 (0.077)***	
R2		0.512 (overall)	0.405 (overall)	0.023
 (Std. dev.)			-8.48e-11 (0.317)	

Notes: Panel data analysed for years 2008–2014 to obtain a balanced design. Data for expenditure on R&D was only available for financial years ending in June 2009 –June 2013. * Significant at five per cent ** Significant at one per cent, *** Significant at 0.1 per cent.
Source: Intellectual Property Government Open Data (2015), viewed 1st May, 2015, https://data.gov.au/dataset/intellectual-property-government-open-data;  R&D Tax Incentive Programme, viewed  22nd June, 2015; Australian Bureau of Statistics (2015) Counts of Australian Businesses 2008–2015, data cube: Excel spreadsheet, cat. no. 8165.0 (data available on request). 

Map B4: Geography of IP generation, R&D expenditure and business entries in greater Brisbane region per 10,000 inhabitants

Notes: Quintiles and source as described in Maps 2.1 and B1–B3 
Source: Department of Industry, Innovation and Science (2016) National Innovation Map
Map B5: Geography of IP generation, R&D expenditure and business entries in greater Sydney region per  10,000 inhabitants

Notes: Quintiles and source as described in Maps 2.1 and C2–C4 
Source: Department of Industry, Innovation and Science (2016) National Innovation Map
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