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Abstract

Quantitative analysis of secondary data has been used extensively by researchers as an approach to understanding the spatial determinants of new firm formation and self-employment in the UK, as well as the positive effects that entrepreneurial activity can have within a region in terms of raising productivity, stimulating innovation, and creating new employment opportunities and wealth.  The relevance and analytical worth of adopting a statistical approach to understanding the spatial factors underpinning new venture creation is demonstrated in this paper, through a quantitative study of entrepreneurship in the regions of England.  Of particular interest are the interconnections between key spatial variables relating to human capital, skills, industrial structure, economic diversity/specialisation, and new business creation, and how the nature of these interconnections varies between regions.  

Given the extent of their internal socio-economic disparities, and the uniquely high degree of ‘churn’ that characterises the business start-up/exit rate dynamics of many localities, the regions of the UK represent fascinating case studies for the analysis of entrepreneurial activity.  Spatial and sectoral variations in VAT registration rates at the Local Authority District level are examined over the period 2000 to 2004 (with a specific focus on advanced services and manufacturing activities) and regressed against variables relating to education, skills, income, and local industrial structure.  The main purpose of this multivariate approach is to construct a detailed map of the process of new firm formation within different regions and, crucially, to draw out and elucidate the main implications of the empirical research findings for effective strategic regional policy making.
Introduction

This exploratory paper is based on a series of secondary analyses examining the stability of a variety of socio-economic predictors of business start-up activity across different NUTS 1 regions of England.  Endogenous growth theory suggests that entrepreneurial activity, particularly within the more advanced and innovative sectors of the economy, will be stimulated and underpinned by the knowledge-based externalities derived from local concentrations of human and social capital.  What is slightly unclear, however, is how this relationship varies across the space-economy between core and peripheral regions, within national economies.  Studies into the locational determinants of entrepreneurship have tended to focus rather narrowly on (i) the characteristics of more successful regions and agglomerations of economic activity, (ii) the nature of international differences in entrepreneurship capital (see Sternburg & Wennekers 2005), and (iii) the relationship between personal entrepreneurial traits and new business creation.  Moreover, there has been a propensity for researchers to focus on the performance outcomes of entrepreneurship at a regional level, rather than the structural supply-side conditions that may influence regional differences in rates of new venture formation, and therefore be construed as constituent components of an ‘entrepreneurial culture’ in those areas.  Indeed, there appears to be a prevailing wisdom in the literature that the direction of causation runs from entrepreneurial activity to economic growth and change (Acs & Armington 2004).

In essence, this paper adopts a structuralist perspective to explore the possibility that rates of new venture creation within the respective planning regions of England can be explained in terms of different sets of variables, thereby indicating regional variations in the underlying socio-economic dimensions and determinants of entrepreneurial activity.  If certain measures are found to consistently influence rates of new business formation across different regions, whilst others only represent significant predictors in specific regional contexts, this could have implications for the development of strategic entrepreneurship policy interventions at different spatial scales.  The type of exploration outlined in this paper is unique in the sense that most other studies of this type (e.g. Acs & Armington 2002) look squarely at explaining variations in business formation rates between different regions in terms of certain key variables.   What is being examined here is how the determinants of new venture creation differ between UK regions – an investigation that requires the simultaneous consideration of entrepreneurial activity at both the intra- and inter-regional scales.  Although different in terms of its spatial focus, this approach is similar to that adopted by Reynolds et al (1994) who examine international differences in firm birth rates, but then look within respective countries in Western Europe at the underlying regional processes affecting new business creation.
Regional Determinants of Entrepreneurial Activity

The regional determinants of entrepreneurial activity is a topic that has received some degree of attention, particularly in the US context (Armington & Acs 2002, 2003; Lee et al 2004).  Although these studies have tended to produce contradictory findings with regards to the influence of certain explanatory variables (e.g. income, local unemployment rate), there is widespread agreement on the particular importance of human capital (measured often in terms of the overall level of educational attainment) to new firm formation.  Armington and Acs (2002), for example, discovered that people in regions that have a high percentage of college graduates are much more likely to start businesses than those in regions with high concentrations of less skilled workers, while Georgellis and Wall (2000) found a strong relationship between the spatial concentration of human capital and rates of self-employment in the UK.  Storey (1991) and Reynolds et al (1994) suggest that the empirical evidence relating to findings for population density or population growth, human capital levels and mean establishment size, is unambiguous, when compared to the effect of unemployment on start-up rates.  These findings demonstrate the influence of those external economies and positive information spillover effects associated with competitive and dynamic labour markets.  Looking in more depth at the factors underpinning local concentrations of human capital and, in particular, the barriers of entry in US urban labour markets, Le et al (2004) highlight social and cultural diversity as key factors in facilitating the influx of people who are more likely to accelerate information flow and contribute to, or take responsibility for, the creation of a new business.

In a similar vein, Pfirrrmann (1994) and Audretetsch and Fritsch (1996) examine the impact of location on entrepreneurial activity and the regional factors that shape the innovative activity of small and medium sized enterprises (SMEs).  Distinguishing between the “production” (which has an impact on the competitive position of a region) and the “diffusion” function (which influences the spatial distribution of the performance or potential of a spatial system), Nijkamp (2004) explores the ‘innovation incubation’ hypothesis arguing that certain places (namely cities) are especially favourable for the production and absorption of innovations.  He contends that a fertile production environment does not necessarily imply a fertile adoption environment, meaning that the relationship between regional competitiveness and entrepreneurship will inevitably be complex and indirect.  The geographical pattern of new economic activities also has its routes in macro-economic regional growth theory, the cumulative causation model, export base, factor price equalisation, growth pole, product life cycle and diffusion theories and the micro-economic industrial location theory (based on determinants of labour, transportation, communication, and capital costs and access to markets and  information) (Nijkamp, 2004).  

Although underpinned by the importance of knowledge spillover mechanisms, endogenous growth theory does not spell out on the actual mechanisms of knowledge transmission across individuals and firms (Romer, 1986, Lucas, 1988, 1993). However, the appropriateness of new knowledge and absorptive capacity at the level of the firm or the individual have been identified as issues informing the mechanisms by which knowledge is disseminated.  The formation of new firms and/or the act of the knowledge-endowed entrepreneur are two analytical units of entrepreneurship, which enable spillovers within defined spaces (Audretsch and Feldman, 2004).  The view that there are defined or restricted spaces of knowledge spillover is drawn from the empirical evidence which suggests that location and proximity matter in the exploitation and diffusion of knowledge, and in the use of mechanisms such as entrepreneurship (Krugman, 1991, Jaffe, et al, 1993, Audretsch and Feldman, 1996).

Geographical Scope of Study

The space-economy of England is divided into 9 ‘government office regions’ (NUTS level 1), and each one falls under the remit of a separate Regional Development Agency.  Given the distinctiveness and internal complexity of London as a global metropolitan economy, and the extreme statistical outliers produced by this region with respect to rates of new business creation and other socio-economic variables, it was not included in the analyses below.  Instead, the 8 remaining NUTS 1 areas form the basis of the empirical investigation.  To build a picture of how the specific mix of supply-side conditions within each region contributes to and accounts for variations in rates of business formation between regions, data was examined at the local authority district (LAD) level.  To some degree this enabled the influence of external economies on rates of business formation to be examined at the most appropriate geographical scale, that of the immediate area surrounding the firm (Feser 2002).  In total, there are currently 343 LADs distributed across the 8 regions of interest to this study (Table 1).

Table 1
NUTS1 regions included in this study

	NUTS 1 region
	No. of LADs

	East
	48

	South-East
	67

	South-West
	45

	East-Midlands
	40

	West-Midlands
	34

	North-East
	19

	North-West
	47

	Yorkshire and the Humber
	21


Data and Methods

The primary analytical technique used in this paper to isolate and identify the various determinants of new business creation is multiple linear regression.  The regression models presented below have all been constructed using local data obtained from secondary sources allowing a spatially extensive and comparative series of analyses to be developed.  Entrepreneurial activity is considered primarily to be manifest as the creation of a new business venture, although the presence of self-employed people is also examined as a predictor of business start-up rates to test for positive motivational and demonstrational effects within the different regional economies.

A range of studies have sought to measure entrepreneurial activity typically in terms of rates of new firm start-ups, self-employment, business ownership or a combination of start-ups and exits (Audretsch and Feldman, 2004).  The primary indicator of business start-up activity used below is based on companies registering for VAT (value added tax).  Conceptually and methodologically speaking, this is clearly not an ideal or complete measure of entrepreneurship and it must therefore be used with caution (see Johnson & Conway 1997).  Firstly, many business enterprises are formed and intentionally operate beneath the VAT threshold (approximately 40%) so would not be identified.  Also, VAT data is aggregated into eight very broad industrial groups making it difficult to identify business start-ups within finer sectors of the economy (e.g. the ‘creative industries’).  These limitations are well recognised and documented and are, at least, consistent throughout the dataset which is national in extent.  Where the measure is clearly extremely useful is in comparing the relative rates of business start-up between different LADs, and the national and regional level.  Also, because it captures companies that exceed a given annual turnover threshold, VAT data certainly provides a strong proxy indication of the size and growth potential of the registered companies, and therefore their ability to add value to the economy.  With respect to the use of an indicator of entrepreneurial activity based on the enterprise as opposed to the individual level, this can be justified on the grounds that the ‘business’ represents the vehicle for transforming  personal skills, knowledge and ambitions into actions (Acs & Armington 2002).

Given that the 343 LADs under analysis vary in size both geographically and in terms of their total population, the absolute number of VAT registrations need to be controlled by a suitable size measure.  Ashcroft et al (1991) highlight the regional workforce (per-capita) and the stock of existing businesses as two appropriate denominators to use in this context and discuss the relative advantages of each.  A per-capita measure of business start-up is employed in the analyses below in order to examine the VAT registration data in relation to the adult population of each district.  The underlying assumption with this measure, which van Stel and Storey (2002) term the ‘Labour Market approach’, is that start-up activity essentially derives from the potential workers within an area.  With respect to the study of entrepreneurial societies, this is generally regarded as being the most appropriate method of controlling the data, since it recognizes that new business ventures essentially derive from the actions of individual people.  The other method – the ‘business stock’ approach – measures VAT registrations as a proportion of the existing stock of businesses, and therefore assumes that new firms are born out of existing enterprises.  The ‘business stock’ approach was not considered for the purposes of this study and is therefore not utilized in the analysis below.

A number of socio-economic measures were selected as independent variables to explain local variations in business start-up rates.  These variables were chosen on the basis of their hypothesized relationship with new venture creation, and many can be construed as being relevant indicators of ‘cluster’-related dimensions (e.g. industrial specialisation and the presence of a pool of high-level skills in the workforce).  This approach corresponds with Romer’s (1986) and Krugman’s (1991) models based on spatially distinguishable units of observation and external increasing returns to scale in production arising from spillovers from pooled labour markets and pecuniary externalities enabling the provision of non-traded inputs, information and technology. 

Average values for the period 2000-2004 were calculated where possible to improve the stability and reliability of the statistical tests.  A list of all the independent variables utilized, along with a justification for their inclusion in the various models, and the expected direction of their relationship with the dependent variable, is provided in Table 2.  With the exception of the self-employed measures, all of the variables outlined in Table 2 are workplace rather than residential based statistics.  
Table 2
Independent variables used in OLS regression models

	Variable (average values for period 2000-2004 unless otherwise stated)
	Data source
	Expected direction of relationship with dependent variable (- or +)
	Explanation and rationale for inclusion

	% of economically active workforce educated to NVQ 4+ 
	Labour Force Survey
	+
	Measures the proportion of employees with a level 4 qualification (including university graduates).  Included as a measure of human capital and general labour market related indicator of higher-level skills concentrations.

	Employment rate (%)
	Labour force survey
	+ or -
	General measure of economic stability.  However, may not necessary equate with new venture creation due to the absence of push factors in a well performing local economy.

	Unemployment rate (%)
	Labour force survey
	+ or -
	A further measure of economic stability.  Is included largely to test for positive push factors.

	Employment specialisation in ‘K-sector’ activities (location quotient)
	Annual Business Inquiry
	+
	Indicates local levels of competitive advantage in K-sector activities.  These activities represent, broadly speaking, higher value-added business and financial service sectors, including ICT and the ‘creative industries’.  Evidence suggests that specialised industries may demonstrate positive entrepreneurial spin-off effects.

	Employment specialisation in D-sector activities (location quotient)
	Annual Business Inquiry
	+
	Indicates local economic strengths in manufacturing activities, and therefore the potential for entrepreneurial spin-offs and new firm formation.  This measure includes all manufacturing activities of varying levels of technological advancement and innovativeness.

	% of workforce that are self-employed with and without employees (2001 only)
	2001 Census of Population
	+
	Measures distinguishes between business owners and employees and therefore identifies actors that possess ownership, control and decision making capabilities.  Included to test for positive entrepreneurial influences and motivational effects in society.  Self-employed workers with employees are also included to identify organisations with more prominent growth potential.

	% of workplaces with under 10 employees
	Annual Business Inquiry
	+
	Measure of industrial structure and the prevalence of SMEs in the economy.  Indicates local barriers to market entry and possible dominance of larger organisations.

	Job density (number of jobs per resident population)
	Labour force survey
	+
	Measures the significance of locality as a centre for employment and wealth creation, relative to the resident population.

	Gross annual income
	Labour force survey
	+
	Indicates the presence of higher value added activities and the potential for entrepreneurial spin-off effects.

	Level of industrial specialisation (Gini-coefficient, 2000)
	Annual Business Inquiry
	+ or -
	Measures overall level of economic diversity or specialisation with the local economy.  Examines the sectoral mix of VAT registered activities against the national benchmark profile for a given year.  Highly specialised economies may offer benefits for a limited number of sectors, whilst more diverse economies could provide the conditions to stimulate a broader range of business start-ups.


Table 3 below provides average regional values for the different independent variables utilized in this study.  The data clearly demonstrates the dominance of the core South-East region with respect to most variables, whilst the North-East displays the characteristics of a more “peripheral” region having relatively lower levels of educational attainment, rates of employment, and a higher proportion of larger enterprises indicating the presence of a branch plant economy (Phelps 1992).  Interestingly, the South-East also dominates in terms of the concentration of manufacturing employment, indicating the geography of contemporary forms of manufacturing activity after the period of most intensive deindustrialisation in the 1980s, which affected heavier manufacturing sectors in the Northern regions of England in particular.  

Table 3
Independent variables (average regional values – standard deviation in parenthesis) 

	Independent variable
	East
	South-East
	South-West
	East-Midlands
	West-Midlands
	North-East
	North-West
	Yorkshire and Humber

	% of econ. Active educated to NVQ 4+
	24.4

(7.61)
	29.15

(7.26)
	26.54

(4.46)
	23.08

(5.98)
	24.57

(5.53)
	24.23

(5.33)
	25.12

(5.46)
	24.19

(5.91)

	Employment rate (%)
	62.7

(62.72)
	63.78

(5.33)
	59.99

(4.38)
	61.18

(4.97)
	60.63

(3.94)
	54.89

(3.58)
	57.22

(4.46)
	58.79

(4.15)

	Employment specialisation in K-sector activities (LQ)
	0.99

(0.31)
	1.20

(0.43)
	0.73

(0.21)
	0.70

(0.18)
	0.81

(0.26)
	0.61

(0.21)
	0.75

(0.29)
	0.68

(0.17)

	Employment specialisation in D-sector activities (LQ)
	1.07

(0.39)
	2.59

(0.67)
	1.03

(0.69)
	1.57

(0.49)
	1.41

(0.37)
	1.26

(0.66)
	1.38

(0.62)
	1.27

(0.41)

	% econ. Active self-employed (without employees)
	5.50

(1.41)
	6.29

(1.57)
	6.34

(1.30)
	6.69

(1.99)
	7.36

(1.99)
	7.21

(2.67)
	5.57

(2.08)
	5.58

(1.10)

	% econ. Active self-employed (with employees)
	3.65

(0.96)
	4.10

(1.16)
	3.78

(0.90)
	4.48

(1.32)
	4.66

(1.76)
	5.13

(1.47)
	4.12

(1.36)
	4.17

(0.96)

	% of workplaces with under 10 employees
	84.84

(3.45)
	84.96

(3.34)
	84.55

(2.80)
	82.97

(3.70)
	82.86

(3.32)
	79.67

(3.48)
	81.16

(3.21)
	81.70

(2.99)

	Job density (jobs per resident population)
	0.80

(0.17)
	0.87

(0.15)
	0.84

(0.12)
	0.75

(0.16)
	0.79

(0.11)
	0.67

(0.17)
	0.78

(0.16)
	0.81

(0.12)

	Gross annual income (£000s)
	20.53

(2487.50)
	21.77

(2866.40)
	18.32

(2092.60)
	18.65

(1528.34)
	18.60

(1721.12)
	17.48

(1425.52)
	18.92

(2238.73)
	18.47

(1343.24)

	Gini-coefficient of specialisation
	0.12

(0.03)
	0.18

(0.05)
	0.19

(0.05)
	0.13

(0.05)
	0.13

(0.06)
	0.18

(0.07)
	0.14

(0.06)
	0.16

(0.06)

	Figures in bold represent the highest regional value for each variable


Following Krugman (1991) and Audretsch and Feldman (1996), and their interest in identifying the spatial focus of innovative activity, we calculate Gini coefficients for the geographic concentration of specialization and diversity.  The Gini-coefficient of specialisation, which indicates overall levels of specialisation and diversity within local economic structures, indicates that the East of England has the most diverse economy overall, while the South-West exhibits the highest levels of specialisation.  In this study, the Gini-coefficient was used to examine the extent to which a local economy’s particular sectoral mix of VAT registered establishments deviates from the national benchmark mix of activities, for a given year.  The coefficient ranges between 0, representing complete economic diversity and a situation in which the local mix of activities completely matches that of the national economy, and 1 representing complete specialisation – a highly unlikely scenario where all of an area’s establishments belong to one single sector.  It was anticipated that the inclusion of the Gini-coefficient would provide valuable insights into the type of regional economic structure most conducive to new venture creation.

Explaining regional rates of new business creation

As mentioned above, the primary measure of new venture creation adopted in this paper is based on the number of businesses registering for VAT per 10,000 adults in each respective LAD.  In addition to total VAT registrations, VAT registrations in two different industry groups are examined in an attempt to appreciate the nature of any sectoral differences in the factors influencing business start-up rates.  In particular, ‘K’ and ‘D’ sector activities are considered, broadly representing advanced business and financial services and total manufacturing activities respectively.  Figure 1 again reflects the dominance of the South-East economy in terms of service-based entrepreneurship and total VAT registrations, although it can be seen that rates of business formation within the manufacturing sector were slightly higher in the Midlands and the East of England between 2000 and 2004.  In the context of a service-sector led knowledge-based economy, it is of course unsurprising that levels of business formation were much higher amongst the K-sector activities.  The focus of this paper now turns towards the construction of a series of OLS regression models that attempt to explain variations in rates of VAT registration within each region, in terms of the independent variables outlined in Tables 2 and 3.  

The first set of models examines the determinants of K-sector business start-ups across the eight different NUTS 1 regions.  Manufacturing activities are then considered, followed by an analysis of the regional factors influencing total business start-ups across all sectors of the economy.  Of particular interest is the possibility that separate regions will have different and unique combinations of statistically significant predictors, whilst distinct regional commonalities may also exist.

Figure 1
Average regional rates of VAT registrations, 2000-2004
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Business start-ups in ‘K’ sector activities

Tables 4 and 5 outline the multi-regression models for K-sector business start-ups and highlight the measures that were found to exert a statistically significant influence on this dependent variable.  Fairly encouragingly, the R² values revealed that a high proportion of the variance in each case could be explained in terms of the different regional predictors, indicating that, for advanced service industries at least, external environmental factors and certain cluster-related conditions are involved in stimulating higher rates of entrepreneurial business start-ups.  The significant dependent variables appear to be relatively stable and consistent across all 8 regions, with the employment specialisation variable, the % of economically active people with an NVQ 4+ qualification, and the overall rate of employment being the three most commonly occurring.  Generally speaking, there is evidence of a north-south divide in terms of the types of predictors uncovered, particularly with the establishment size and job density variables.  Indeed, for the North-East, only the educational attainment variable stands as a statistically significant predictor of K-sector business start-ups, reflecting the ‘entrepreneurship gap’ (Benneworth 2006), and the deficiency of supportive supply-side conditions in this region.  Interestingly, neither measure of self-employment was identified as a significant predictor for any region.  This suggests that self-employment is perhaps more closely linked to the presence of smaller business ventures that are more likely to have turnovers beneath the VAT threshold, and will not therefore be identified by the measure of business formation used in this paper.

Table 4
Regional predicators of VAT registrations in ‘K’ sector activities (OLS regression, stepwise entry method)

	Variables
	VAT registrations in K-sector activities

	
	East
	South-East
	South-West
	East-Midlands

	Constant
	-106.10
	-151.10
	-103.54
	-92.74

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	0.24***
	0.17*
	0.22*
	0.05

	Employment specialisation in industry
	4.17*
	3.72**
	8.89***
	12.71**

	Employment rate 16+
	0.21*
	0.28**
	0.30**
	0.21**

	% of econ. active unemployed
	0.03
	0.09
	-0.06
	0.10

	% of econ. active self-employed (with emp.)
	0.11
	0.03
	-0.08
	0.01

	% of econ. active self-employed (without emp.)
	-0.06
	-0.01
	-0.04
	-0.05

	% of workplaces with under 10 employees
	1.01***
	1.51**
	0.92***
	0.92**

	Job density
	16.6***
	17.94***
	10.35*
	8.43**

	Gross annual income 
	0.135
	0.05
	0.15
	0.01

	
	
	
	
	

	Adjusted R²
	0.85
	0.86
	0.71
	0.85

	F-statistic
	52.39
	79.52
	21.42
	55.57

	N
	48
	67
	45
	40

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Table 5
Regional predicators of VAT registrations in ‘K’ sector activities (OLS regression, stepwise entry method)

	Variables
	VAT registrations in K-sector activities

	
	West Midlands
	North East
	North West
	Yorkshire and the Humber

	Constant
	4.08
	-3.08
	-27.36
	-17.45

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	0.27*
	0.85***
	0.42***
	0.41***

	Employment specialisation in industry
	9.40***
	0.08
	5.09***
	0.18

	Employment rate 16+
	0.03
	0.20
	0.32***
	0.30*

	% of econ. active unemployed
	-1.12***
	-0.08
	0.01
	0.02

	% of econ. active self-employed (with emp.)
	0.18
	0.21
	-0.01
	0.08

	% of econ. active self-employed (without emp.)
	0.08
	0.26
	-0.04
	0.06

	% of workplaces with under 10 employees
	0.26
	0.12
	0.16
	0.04

	Job density
	0.07
	0.29
	6.84*
	0.09

	Gross annual income 
	0.09
	-0.06
	0.00
	-0.09

	
	
	
	
	

	Adjusted R²
	0.72
	0.71
	0.82
	0.84

	F-statistic
	29.60
	44.20
	52.80
	52.30

	N
	34
	19
	47
	21

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Business start-ups in ‘D’ sector activities

In contrast to the regression models outlined above for K-sector service activities, manufacturing business start-ups appear to be influenced by a slightly different set of independent variables.  The concentration of people with NVQ 4+ qualifications is not a significant predictor for most regions, indicating the importance of a lower, more industry specific skills base for manufacturing activities.  Moreover, the level of industry specialisation, measured in terms of a location quotient to indicate local concentrations of manufacturing employment, was discovered to influence the rate of VAT registrations only in the South-East and Yorkshire and the Humber, suggesting that new manufacturing establishments are not necessarily locating in areas with existing industrial strengths, but may be dispersing to new and more attractive ‘greenfield’ locations in core economic localities.  On the whole, the R² values are much lower for manufacturing activities, signifying either the lesser importance of socio-economic environmental conditions in explaining patterns of manufacturing start-ups.  Indeed for the whole of the Midlands and North-East, no statistically significant predictors were discovered at all, suggesting a level of industrial inertia with respect to the entrepreneurial dynamics of these areas.  Interestingly, the % of workplaces with under 10 employees was identified as a significant predictor in the South-East, South-West and East, highlighting the possible emergence of SME based manufacturing clusters.
Table 6
Regional predicators of VAT registrations in ‘D’ sector activities (OLS regression, stepwise entry method)

	Variables
	VAT registrations in manufacturing activities

	
	East
	South-East
	South-West
	East-Midlands

	Constant
	-6.08
	-14.63
	-12.85
	-

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	0.03
	-0.07
	0.09
	-

	Employment specialisation in industry
	0.24
	0.67**
	0.03
	-

	Employment rate 16+
	0.04*
	0.03*
	0.06
	-

	% of econ. active unemployed
	0.05
	-0.03
	0.15
	-

	% of econ. active self-employed (with emp.)
	0.25
	-0.06
	-0.02
	-

	% of econ. active self-employed (without emp.)
	0.28
	-0.01
	-0.01
	-

	% of workplaces with under 10 employees
	0.08***
	0.17***
	0.16***
	-

	Job density
	0.28
	2.43***
	0.13
	-

	Gross annual income 
	-0.06
	-8.35E**
	8.53E**
	-

	
	
	
	
	

	Adjusted R²
	0.27
	0.58
	0.52
	-

	F-statistic
	9.98
	19.21
	23.70
	-

	N
	48
	67
	45
	-

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Table 7
Regional predicators of VAT registrations in ‘D’ sector activities (OLS regression, stepwise entry method)

	Variables
	VAT registrations in manufacturing activities

	
	West Midlands
	North East
	North West
	Yorkshire and the Humber

	Constant
	-
	-
	-3.15
	-3.45

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	-
	-
	0.04
	0.12***

	Employment specialisation in industry
	-
	-
	0.10
	1.61***

	Employment rate 16+
	-
	-
	0.09***
	0.16

	% of econ. active unemployed
	-
	-
	0.09
	0.17*

	% of econ. active self-employed (with emp.)
	-
	-
	0.09
	-0.03

	% of econ. active self-employed (without emp.)
	-
	-
	0.10
	0.02

	% of workplaces with under 10 employees
	-
	-
	-0.01
	0.05

	Job density
	-
	-
	0.19
	0.07

	Gross annual income 
	-
	-
	-0.21
	-0.14

	
	
	
	
	

	Adjusted R²
	-
	-
	0.33
	0.71

	F-statistic
	-
	-
	23.79
	17.61

	N
	-
	-
	47
	21

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Total business start-ups

The penultimate set of analyses presented in this paper is concerned with explaining total rates of VAT registrations across all sectors of the economy.  A smaller number of independent variables were selected here in an attempt to improve the stability and overall efficiency of the regression models.  The Gini-coefficient of specialisation was included in the following analyses to test the relationship between the overall degree of diversity or specialisation in the local economies (with respect to the particular sectoral mix of VAT registered establishments in each area) and total business start-up rates.

Tables 8 and 9 again highlight the ubiquitous importance of human capital (% of economically active people educated to NVQ 4+) in explaining patterns of entrepreneurial activity across and within different regions.  Economic specialisation was found to be a positive and statistically significant predictor of business start-ups only in the North-East and Yorkshire and the Humber, indicating that these regions may have economic strengths in sectors other than the specific manufacturing and service activities explored in this paper.  Despite this finding, there is certainly no substantial evidence here linking more specialised local economies - that are highly distinctive in terms of their particularly narrow sectoral mix of business activities vis-à-vis the national economy - to higher rates of entrepreneurial activity.   The finding that the employment rate variable exerts a positive influence on business start-up activity in 4 regions suggests the presence of push-factors encouraging greater rates new venture creation.

Table 8
Regional predicators of total VAT registrations (OLS regression, stepwise entry method)

	Variables
	Total VAT registrations per 10,000 adults

	
	East
	South-East
	South-West
	East-Midlands

	Constant
	-25.80
	-14.34
	21.16
	-22.28

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	0.47**
	0.90***
	0.76***
	0.24

	Economic specialisation (Gini)
	-0.03
	-0.13
	0.10
	-0.21

	Employment rate 16+
	0.79***
	0.56*
	0.06
	0.99***

	Job density
	-0.13
	-0.06
	-0.11
	0.22

	Gross annual income 
	0.09
	0.11
	-0.19
	-0.05

	
	
	
	
	

	Adjusted R²
	0.45
	0.48
	0.20
	0.33

	F-statistic
	20.56
	32.38
	11.76
	20.20

	N
	48
	67
	45
	40

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Table 9
Regional predicators of total VAT registrations (OLS regression, stepwise entry method)

	Variables
	Total VAT registrations per 10,000 adults

	
	West Midlands
	North East
	North West
	Yorkshire and the Humber

	Constant
	18.93
	20.44
	-.42.40
	-0.51

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	0.85***
	0.85***
	0.68***
	1.19***

	Economic specialisation (Gini)
	-0.10
	44.08**
	0.11
	47.44*

	Employment rate 16+
	0.26
	0.27
	0.96***
	0.31

	Job density
	0.04
	14.08**
	27.92***
	0.01

	Gross annual income 
	-0.04
	-0.01*
	-0.01**
	-0.03

	
	
	
	
	

	Adjusted R²
	0.31
	0.78
	0.84
	0.72

	F-statistic
	16.02
	17.32
	60.78
	26.05

	N
	34
	19
	47
	21

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Growth in VAT registered establishments 2000-2004

The focus of the various models presented above has been on identifying spatial and sectoral differences in the predictors of business start-ups.  However, these analyses have said very little about the factors that actually account for growth in the stock of VAT registered establishments over time, and therefore the conditions that might contribute to the sustainability and development of local business structures.  Localities that exhibit higher rates of new firm formation do not necessarily represent growing economies since there is often a certain degree of displacement amongst incumbent firms when new business enter the market, as less competitive and successful businesses are forced to close.  This form of “turbulence” has been assumed to lead to economic growth ever since Schumpeter suggested the causal link in his seminal work ‘A Theory of Economic Development’.  However, as Audretsch and Fritsch (1996) found in their study of German firms, a higher rate of turbulence in a region tends to lead to a lower and not higher rate of growth. This evidence contradicts the positive relationship, a la Schumpeter that Reynolds (1991) found in the USA.

The dependent variable in the final set of regression models is therefore the % growth in total VAT registered establishments per 10,000 adults, between 2000 and 2004.  Figure 2 shows that the highest rate of per capita business stock growth for this period was displayed by the North-East, probably because of the relatively low absolute number of businesses per adult population, or indeed the slow rate of population growth compared to the increase in the number of business establishments in this region throughout the study period.

Figure 2
Percentage growth in total VAT registered businesses per 10,000 adults, 2000-2004
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Tables 10 and 11 outline the results of the regional regression models and reveal some interesting findings with respect to the human capital variable.  It appears that whereas the % of economically active people with an NVQ 4+ qualification was found to exert a positive and statistically significant influence on business start-up rates, the opposite effect was discovered in relation to growth in the stock of VAT registered establishments.  This suggests that human capital is of greater importance in the initial growth phase of an establishment or industry, and in stimulating competition amongst existing businesses.  Indeed, “the empirical and theoretical literature suggests that knowledge spillovers are more important in the early stages of the industry life cycle, when young firms flourish” (Acs & Armington 2004, 912).  Also, it is entirely possible that concentrations of human capital are more likely to be found in more firmly established centres which display more limited growth potential as they approach their optimal size.  Interestingly, business stock growth in the South-West is negatively influenced by the specialisation measure (the Gini coefficient) indicating that growth in this region is more closely associated with local areas with sectorally diverse economic structures.

Table 10
Regional predicators of % growth in total VAT registered establishments, 2000-2004 (OLS regression, stepwise entry method)

	Variables
	% growth in VAT registered establishments (2000-2004)

	
	East
	South-East
	South-West
	East-Midlands

	Constant
	-23.77
	-9.01
	3.76
	-

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	-0.26***
	-0.13*
	-0.07
	-

	Economic specialisation
	0.05
	0.09
	-17.53*
	-

	Employment rate 16+
	0.35***
	0.36***
	-0.21
	-

	Job density
	0.24
	-7.82
	-0.22
	-

	Gross annual income 
	0.01*
	-0.07
	0.14
	-

	
	
	
	
	

	Adjusted R²
	0.34
	0.26
	0.11
	-

	F-statistic
	9.14
	8.62
	6.19
	-

	N
	48
	67
	45
	-

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Table 11
Regional predicators of % growth in total VAT registered establishments, 2000-2004 (OLS regression, stepwise entry method)

	Variables
	% growth in VAT registered establishments (2000-2004)

	
	West Midlands
	North East
	North West
	Yorkshire and the Humber

	Constant
	-22.57
	16.49
	-
	-18.70

	
	
	
	
	

	% of econ. active educated to NVQ 4+
	-0.04**
	-0.51**
	-
	-0.18

	Economic specialisation
	-0.04
	-0.16
	-
	0.08

	Employment rate 16+
	0.61**
	-0.10
	-
	-0.13

	Job density
	0.04
	-0.20
	-
	-0.15

	Gross annual income 
	0.21
	-0.10
	-
	0.01*

	
	
	
	
	

	Adjusted R²
	0.29
	0.37
	-
	0.16

	F-statistic
	7.65
	11.35
	-
	4.92

	N
	34
	19
	-
	21

	*Significant at 5% level

**Significant at 1% level

***Significant at 0.1% level


Concluding remarks

This paper represents an attempt to explore and operationalise some empirical relationships and regularities that may be worthy of further academic enquiry in the field of entrepreneurship and economic geography.  The instrumental role of human capital in the process of new firm formation across the UK space economy is perhaps the strongest theme to emerge from the analyses above, suggesting a greater need to investigate the role of education and human capital externalities and how they are realised (Armington and Acs 2002; Abubakar and Mitra 2007).  

Differences in the strength of regional predictors for advanced services and manufacturing activities suggest that service-based entrepreneurship is more sensitive to the characteristics of the external socio-economic environment.  The paper has highlighted the importance of certain cluster-related dimensions for stimulating business start-ups, both for service and manufacturing sectors.

The particular characteristics of ‘K’, ‘D’ and other sectors suggest a need for careful policy interventions to promote start-up and entrepreneurial activity that are guided by sectoral considerations in specific locations. The dynamic interrelationships between human capital, entrepreneurial outcomes and economic growth also need to be understood in different regions especially if appropriate interventions are to be considered - there being a positive relationship at the start-up phases within certain sectors in particular regions but there being little or no bearing on economic growth as measured by the stock of firms.

This paper has used a number of statistical techniques to demonstrate the relationship between particular variables and their impact on new business formation across different regions. These techniques have helped to obtain an understanding of the importance or otherwise of these relationships (for example, educational attainment and employment rates) and also of the nature of the impact they have on the structures (for example specialisation and diversity), of particular sectors in different regions in the UK.  A better understanding of the spatial diversity of entrepreneurship allows for public policy to facilitate the “emergent” and “consolidated relations” (Amin and Cohendet 2004) that form in specific regions and in particular evolutionary contexts.  A distributed system of knowledge creation, diffusion and spillover through entrepreneurship could also lead to better governance involving communities of enterprise and institutions.
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