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Abstract

This paper applies a multi-level modelling approach to the GEM UK merged datasets for 2005 and 2006 to more rigorously estimate the regional effects in an overall logistic regression model of the drivers of entrepreneurship at the level of the individual.  The work is developmental at this stage as this is the first application of this approach to the GEM UK data.  The models further show that there are positive and significant effects of gender, age, ethnicity, migrant status, education and income on the likelihood of new venture creation.  However, the results reported in this paper indicate that the estimated model is non-varying across the 12 UK Government Office Regions and the 73 NUTS II sub-regions.  As a result we tentatively conclude that the regional dimension to enterprise policy in the UK may be somewhat overstated.
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1.
Introduction

The role of entrepreneurship in promoting catch-up for under-performing regions in Europe has been at the heart of national government and EU policy for some years now.  This mirrors academic interest in ‘regional competitiveness’ and ‘regional systems’ in an era of globalisation.  Very broadly, academics have argued that regions compete globally for the location of Direct Foreign Investment, innovation, skills and, specifically in the context of this paper, enterprise (Martin and Tyler, 2000).  The critical success factor for any region in generating this competitiveness is the extent to which it can create learning ‘networks’ or ‘social capital’ to ensure that knowledge transfers between actors in a way that creates competitive advantage in global markets (Saxenian, 1997).  Here the central contention is to examine whether there are intrinsic differences at regional level that lead to differences in the take up rates of entrepreneurial activity.

The debate in academic and policy circles continues on the relationship between entrepreneurship and economic development.  Notably we still face the obvious, but nonetheless fundamental, question: are big business birth rates, where they occur, a cause of economic progress in those places or an effect, a by-product of the factors driving the growth process?  A number of authors have looked at the role of entrepreneurship in developing regional growth ‘systems’ (see for example, Plummer and Acs, 2004; Fritsch and Mueller, 2004; van Stel and Storey, 2004).  For these authors, regions matter when studying the relationship between new firm formation and job creation or, more generally, economic growth.  However, Acs and Storey (2004) have recently argued in their review of a number of recent studies on new firm formation and regional economic growth that the evidence remains inconclusive on the subject.  In a similar vein, Thurik and Wennekers (2004) look at the relationship between small business and entrepreneurship and identify entrepreneurship as an important driver for economic growth, competitiveness and job creation.

Important as entrepreneurship may be to the process of regional development, however, our understanding of the ways in which entrepreneurial activity is generated at a regional level remains limited (Audtretsch and Keilbach, 2004).  Indeed, whether or not regional location, or spatial factors, actually have an impact on an individual’s decision to become an entrepreneur is still unclear (see for example, Anyadike-Danes et al., 2005; Anyadike-Danes and Hart, 2006).   Policy documents rely heavily on wish lists of ‘critical success factors’ (Harding, 2003), while academic research has focused on the measurement of clustering activity and innovation networks, regional ‘Gross Value Added’ or comparisons of start-up activity at a regional level.

This paper will attempt to address these gaps by analysing start-up rates as a function of ‘entrepreneurial capital’ at a regional level within the UK.  As Audretsch and Keilbach (2004) argue, ‘entrepreneurial capital’ is a critical part of understanding the growth differences between regions.  However, the theory that underpins this perspective relies heavily on measures of entrepreneurial capital that are output based (i.e., regional start-up rates) within a Romer (1990) economic growth model.  

We aim to contribute to the theoretical debate in this area by using input measures such as skills, and self-perceptions in particular, by testing the hypothesis that entrepreneurial capital is a region-specific function of the labour market, demographics and business culture.  These are positively associated with TEA and an initial factor analysis, albeit illustrative only, suggests that they tend to cluster differently at a regional level (Harding and Harding, 2007).  An equally important objective of the paper is to adopt a multi-level modelling approach to this question as it is deemed to be a more efficient way of undertaking the necessary multivariate regression estimations.  In that sense the analysis presented below should be viewed as developmental and designed to encourage a debate about analytical approaches as well as presenting results on the nature and level of regional entrepreneurship. 

2.
Research Methodology

The study of entrepreneurial activity at a regional level in the UK is well developed (Anyadike-Danes and Hart, 2006; Anyadike-Danes et al., 2005; Johnson, 2004; Van Stel and Storey, 2004; Ashcroft and Love, 1996; Keeble and Walker, 1994).  However, many of these studies are based on Value Added Tax (VAT) registrations and deregistrations that exclude a large proportion of industrial start-up and exit activity.  In this paper, we use the GEM UK merged database for the 2005 and 2006 annual surveys
 with just over 62,000 individual observations across all regions of the UK to establish whether or not there are intrinsic differences between regions in an overall explanatory model of the propensity of an individual to be engaged in ‘early stage entrepreneurial activity’ (i.e., the GEM definition of start-up – otherwise known as the TEA rate
).  Specifically, start-up entrepreneurs have to be involved with either of:

· Nascent ventures: these are the firms generally referred to as start-ups.  Any respondent actively involved in creating a new business that they would own all or part of and had not paid any salaries or wages to anyone for more than three months falls into this category, or

· Baby businesses: these are more established, owner-manager, businesses but have not been paying salaries for longer than 42 months. 

Clearly this is quite different from self-employment or even just business ownership and it is much better described as ‘early stage entrepreneurial activity’.    

Following a brief overview of the univariate analysis which seeks to identify any significant differences between regions in terms of overall levels of entrepreneurial activity, we undertake a multi-level analysis in order to specify a model of the drivers of entrepreneurial activity at the level of the individual while testing for variances and covariances over region and/or sub-region.

This multi-level analysis (an extension of linear regression analysis) seeks to control for a set of independent variables which operate at the individual level (i.e., age, gender education, attitudes etc) and those which operate at a ‘higher level’ (i.e., sub-region or region).  It is perhaps a reasonable assumption to make that the characteristics of a population in a particular region differ from those in another region.  As a result we want to correct for region in the linear regression analysis of the determinants of early stage entrepreneurship.  This we can do without resort to individual regional dummies
, which is the traditional approach to handling this issue within regression analysis, by estimating a multi-level model which derives the variance in the intercept values of the dependent variable (i.e., entrepreneurial activity).  So, instead of estimating x intercepts for the number of regions (minus 1 – in the UK case this will be 11 with 12 Government Office Regions), only one variance parameter is estimated.  The estimation of the variance of the intercepts is also referred to as ‘assuming or allowing the intercepts to be random’, that is, a random intercept.  Therefore, multi-level analysis is also known as random coefficients analysis.  Another feature of multi-level analysis is that the individual observations in the GEM UK database are ‘clustered’ within regions and sub-regions and as such there is a two-level/three-level structure in the data: the individuals are the lower-level while the sub-regions and regions are the higher levels.  It for this reason that the approach is sometimes referred to as hierarchical modelling.

The terms “random” and “fixed” are used frequently in the hierarchical linear modelling literature. This random versus fixed distinction for variables and effects is important in multilevel regression.  In multilevel regression models, both level-1 and level-2 predictors are assumed to be fixed.  However, level-1 intercepts and slopes are typically assumed to vary randomly across groups.  What we are interested in here in the first instance are the estimation of random effects across the UK regions.  Almost always, researchers use fixed effects regression and they are rarely faced with a situation involving random effects analyses.  However, if the researcher wants to make inferences beyond the particular values of the independent variable used in the study, a random effects model is used.  In our case, we would like to make inferences about our model of the determinants of early stage entrepreneurial activity across the UK regions and we can do this efficiently by estimating whether or not an individual entrepreneur is randomly drawn from a larger universe of possible entrepreneurs independent of their ‘group’ – that is, their location is a particular UK region.

We are essentially testing a model in which we assume variance of the independent variables do not vary randomly across groups (i.e., regions).  In fact, their variance is assumed to be zero, so they are assumed to be constant or “non-varying” across groups.  For example, fixed, non-varying intercepts would imply the group average for the dependent variable is assumed to be equal in each group.  Based on the variance of the intercepts and the remaining error variance the intraclass correlation coefficient (ICC) can be estimated which is an indication of the correlation of the individuals in the GEM survey who are entrepreneurs belonging to the same group – that is region.  Another way of expressing this is to say that the ICC is defined as the variance between regions divided by the total variance, where the total variance is defined as the summation of the variance between regions and the variance within regions.  A small ICC in our analysis would indicate that the fixed effects part of the model is non-varying across the UK regions.  We will return to this point in our discussion of the results of the multi-level modelling of the GEM UK data.

3.
Data

The GEM UK dataset we use for the analysis contains a subset of variables for each respondent (i.e., Level-1).  The independent variables used in the regression model are set out in Table 1.   We are naturally constrained by the range of variables collected as part of the GEM UK survey.  The key variables here are the demographic characteristics of the respondent (age, sex and ethnicity), some personal attributes (household income, migrant status and education), and their attitudes to entrepreneurship (adequate skills, fear of failure and status of entrepreneurship). However, in the GEM survey design only half the sample is asked all the attitudinal questions which reduces the UK sample size to 37,000 respondents with the complete information on attribute and attitudinal variables.  

All the included variables reflect current conceptual thinking on the possible range of factors which determine the likelihood of an individual engaging in an entrepreneurial act.  For example, higher educational attainment, migrant status (in-migrant or immigrant) and higher household income are all, a priori, expected to be positively associated with an individual’s propensity to be starting a new business venture (see Levie, 2007).   Recent research on the GEM data for 2003 in the Netherlands has demonstrated the links between entrepreneurial attitudes and entrepreneurial activities (Bosma and Wennekers, 2004).  Further, the large differences between levels of male and female entrepreneurship in the UK (Harding, 2004; Harding, 2006) make it imperative to control for gender in any model estimations. 

We also include a dummy variable for the year the respondent participated in the GEM UK survey: either 2005 or 2006.  Although we stated earlier that the overall level of early stage entrepreneurial activity was similar in these years
, we nevertheless, want to formally test that ‘observation’ within the context of the estimation of the multi-level regression model. 

Table 1: Independent Variables for the Multi-Level Modelling

	Variable
	Definition

	
	

	Gender
	1=Male; 0=Female

	Age
	Actual age of respondent

	Age2
	Age squared of respondent

	Ethnic Status
	1= Non-White; 0=White

	Migrant Status
	1= In-migrant or Immigrant; 0=otherwise

	Migrant Status
	1=In-migrant or Immigrant (White); 0=otherwise

	Migrant Status
	1=In-migrant or Immigrant (non-white); 0=otherwise

	Education
	1=Graduate; 0=otherwise

	Income Low
	1=Household Income less than £11.5k; 0=otherwise

	Income Mid
	1=Household Income >£11.5k and <£100k; 0=otherwise

	Income High
	1=Household income >=£100k; 0=otherwise

	Know an Entrepreneur
	1= Personally know an entrepreneur in the previous 12 months; 0=otherwise

	Have Start up Skills 
	1= I have the skills and knowledge to start a business; 0=otherwise

	Fear of failure 
	1=Fear of failure would prevent me from starting a business; 0=otherwise

	Year of Survey
	1=2006; 0=2005


Finally, region is included as the key explanatory variable to investigate in this analysis with the adoption of the multi-level regression approach.  The GEM UK dataset for 2005 and 2006 contains 62,716 individuals nested in 73 NUTS 2 sub-regions which are in turn nested with 12 Government Office Regions (GORs).  What we are seeking to do in the regression analysis is to estimate a model of the drivers of entrepreneurship at the level of the individual whilst holding conditional on all these other variables associated with entrepreneurial activity as well as testing whether this model holds constant across the regions and sub-regions of the UK.

4.  
Regional Variations in Early Stage Entrepreneurial Activity

The overall level of early stage entrepreneurial activity in the UK in the merged annual surveys of 2005 and 2006 was 5.86 per cent (n=62,173).  Figure 1 illustrates that there is some variation in the level of early stage entrepreneurial activity across the regions of the UK: ranging from 4.24 per cent in Northern Ireland to 7.24 per cent in the South West
.  The reported 95 per cent confidence limits suggest a North-South variation in early stage entrepreneurial activity. The South West, South East and London have significantly higher TEA rates than Northern Ireland, North East, North West, Scotland, Yorkshire and Humberside, and Wales. The East Midlands, West Midlands and East regions have intermediate levels of TEA.   

Figure 1:  Early Stage Entrepreneurial Activity (TEA) by UK Region (2005 and 2006) – with 95% Confidence Limits
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What we are seeking to investigate in this paper are the determinants of early stage entrepreneurial activity and what we observe here is that there is sufficient justification in the regional pattern of entrepreneurial activity to merit an analytical approach which incorporates a spatial dimension.  Obviously, what we cannot infer from this simple univariate relationship is that region, or the locality where people live, will have any explanatory power in an estimated model of early stage entrepreneurial activity.

We now consider a selection of some of the other covariates we intend to use in the multivariate analysis of the determinants of individual entrepreneurial activity.  Table 2 presents a summary of the different levels of early stage entrepreneurial activity for the selected covariates and the results show that there are strongly significant differences between the sub-groups within each of the variables.  Males are significantly more likely to be engaged in early stage entrepreneurial activity than females as are those who belong to ethnic minority groups.  Similarly, migrants, graduates and individuals in high income households are also more likely to be engaged in starting up a new business venture.  Of course, what these basic descriptive statistics do not reveal is the relative importance of each of these co-variates and a multivariate approach is necessary to establish the extent to which each of these variables acts independently on the likelihood of an individual to start a business.  For example, it may be the fact that more males are graduates which ‘explains’ the difference in entrepreneurial activity between men and women.

Table 2: Independent Variables for the Multi-Level Modelling (Weighted)

	Variable
	Sub-Groups
	Early Stage Entrepreneurship (TEA Rate)
	Sample Size

(n=)

	
	
	
	

	Gender***
	Male:

Female:
	8.0

3.7
	30,776

31,233

	Age***
	18-34:

35-54:

55-64:
	6.0

6.7

3.7
	22,352

28,150

11,506

	Ethnic Status***
	White:

Non-White:
	5.6

8.8
	56,214

5,795

	Migrant Status***
	Life-long Resident:

In-Migrant or Immigrant:
	4.5

6.9
	27,684

34,122

	Education***
	Graduate:

Non-Graduate
	8.0

4.9
	19,420

42,216

	Income***
	<£11.5k:

£11.5k - £99k:

>=£100k:
	4.3

6.0

14.2
	7,007

42,466

1,833


Source: GEM UK Merged Dataset (2005 and 2006)

Note: *** significant at the 99.9% level

Given the regional focus of the paper we present the data on the level of early stage entrepreneurial activity for each of the 12 UK regions.  Figure 2 presents the regional distribution of early stage entrepreneurial activity by gender.  For males, the pattern is similar to the overall TEA rate pattern, with rates in Northern Ireland, North East, North West, Scotland and Wales being significantly below those of South East, London and South West. For females, only Northern Ireland has significantly lower TEA rates than the South East, London and the South West. Males have significantly higher TEA rates than females in every region except the South West, probably because of the much smaller sample size in the South West than in other regions. 
Figure 2:  Early Stage Entrepreneurial Activity (TEA) by UK Region and Gender (2005 and 2006)
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We could go on presenting the regional profiles of the entrepreneurial activity of various other groups of the adult population in the UK but the above illustrates that there is some tentative evidence to suggest that there is support for the hypothesis that there may be a regional dimension to the determinants of entrepreneurial activity at the individual level
.  In short, we argue it merits further more rigorous examination in a multivariate analytical context.  In the next section we are examining specifically the hypothesis that there are inter-regional differences in terms of levels of entrepreneurial activity (i.e., the TEA rate).

5.
Regional Variations in Entrepreneurship: a Multi-Level Modelling Approach

We have argued above that the adoption of a multi-level modelling approach is the most efficient way of understanding how our estimated models of the drivers of entrepreneurship vary over the UK regions.  We do this by using the procedure General Linear Latent and Mixed Models (gllamm) within STATA which allows us to undertake multi-level analysis
.  We specify a two-level random intercept logit model for early stage entrepreneurial activity with individuals i nested in regions j
, where the dependent variable is dichotomous.  It takes the value of "1" if the respondent was engaged in entrepreneurial activity (counted in TEA) and "0" otherwise.  So we are estimating the random effects of region on the probability that an individual will be engaged in ‘early stage entrepreneurial activity’ (i.e., that TEA is equal to 1). 

We have two different specifications of this region-entrepreneurial activity multi-level relationship: 

1. the base: the probability of TEA depends on: age; sex; education; employment status; income; 

2. attitudes: base specification with three attitudinal variables: know an entrepreneur; have start-up skills; fear of failure – this specification seeks to broaden our understanding of the determinants of entrepreneurial activity.  However, we estimate this separately as there may be issues of endogeneity in this model due to the fact that those engaged in starting up a new business venture would be inclined to report that they know an entrepreneur, have the requisite skills and are not afraid of failure.

Table 3 provides a summary of the estimation results for these two specifications with the fixed and random parts labelled. The estimated coefficients are also presented as odds ratios because this provides a single figure summary for the partial effect of a given predictor on the odds (in this case of TEA), controlling for other predictors in the equation.  When the odds ratio is greater than 1, the predictor increases the probability of TEA, it decreases the probability of TEA when it is less than 1.  So, for example, the coefficient of 2.23 in row 4 column 6 of Table 3 implies that the odds of an individual starting or running a new a business are more than doubled if the individual is male rather than female, provided all other variables specified in the model are unchanged for that individual. 

Table 3 suggests that the independent effect of gender is larger than any other variable considered by the model.  Migrant status and education produce an odds ratio around 1.40–1.45, while ethnicity shows a slightly weaker effect.  Age is a continuous variable in the model and the results for Age and Age2 indicate that there is a positive association between age and early stage entrepreneurial activity but that this diminishes with age (see Table 2 which shows the TEA rate falling over the age of 54 years).  By contrast, there is strong income effect with those respondents in high income households more than twice as likely to be engaged in setting up a new business venture compared to individuals in the lowest income households (i.e., the reference case).  Finally, the value of including a year of survey dummy is insignificant.

Table 3: Maximum Likelihood Estimates for Two-Level Random Intercept Logistic Model (number of observations = 61,459)

	
	Coeff. (β)
	Std Error
	z
	P>|z|
	Odds Ratios 

Exp(β)

	Fixed Part
	
	
	
	
	

	Constant
	-6.279659
	0.2546681
	-24.66***
	0.000
	-

	Year Dummy (2006=1; 2005=0)
	-0.0390866
	0.0383195
	-1.02
	0.308
	0.96

	Demographic and Personal Attributes
	
	
	
	
	

	Gender (1=Male; 0=Female)
	0.8028859
	0.0380936
	21.08***
	0.000
	2.23

	Age
	0.1367736
	0.0119412
	11.45***
	0.000
	1.00

	Age2
	-0.0018308
	0.0001432
	-12.79***
	0.000
	1.00

	Ethnicity (1=Non-White; 0=White)
	0.238307
	0.0700444
	3.40***
	0.001
	1.27

	Migrant Status (1=in-migrant or immigrant; 0=life-long resident)
	0.373074
	0.0410414
	9.09***
	0.000
	1.45

	Education

(1=Graduate; 0=otherwise)
	0.3259227
	0.0404951
	8.05***
	0.000
	1.39

	Income 

(1=Lowest) 

Reference case
	-
	-
	-
	-
	-

	Income 

(1=Middle)
	0.1254186
	0.0465382
	2.69***
	0.007
	1.13

	Income

(1=Highest) 
	0.802695
	0.0950818
	8.44***
	0.000
	2.23

	Random Part
	
	
	
	
	

	Variances and Covariances of Random Part
	
	
	
	
	

	Level 2 (UK Region)  Var (1)
	0.01541029
	0.00708858
	
	
	

	Log Likelihood:   

-11663.94
	
	
	
	
	


Notes:
 * denotes significance at the 0.10 level; *** denotes significance at the 0.05 level; *** denotes significance at the 0.01 level

For the random part of the model the variances are small and almost zero indicating that random effects are not large. The intraclass correlation coefficients for the latent responses can be calculated from the variances and are almost zero which we interpret as indicating that the estimated model of the drivers of entrepreneurial activity at the level of the individual is non-varying across the UK regions.  This is an important conclusion in the context of the earlier discussion which highlighted the increasing regional dimension to enterprise policy in the UK.  The development, for example, of Regional Action Plans for increasing women’s participation in new venture creation would not appear to be supported by the results of this multi-level model which has tested specifically for the variance of the individual model over the 12 UK regions.

Table 4 presents the results of the model when we include the three attitudinal variables set out above.  The sample size is reduced by around half due to the survey methodology only asking half the sample the relevant attitudinal questions.  Adding the three attitudinal variables has a big (and significant) impact on the model and all three are (unsurprisingly then) statistically significant.  However the inclusion of the attitudinal variables has little impact on the size or significance of most demographic variables.  Two important exceptions are gender and education. The odds ratio for males is reduced from 2.23 to 1.46 with the inclusion of the attitudinal variables but it is still highly significant. The odds ratio for education is reduced from 1.39 to 1.18. Each of the three attitudinal variables has an important impact on the odds of engaging in early stage entrepreneurial activity: 

· knowing an entrepreneur in the previous 12 months increases the odds by a factor of 2; 

· fear of failure reduces it by around half;

· believing that you have the start-up skills and knowledge to set up a new business increases the odds by an extraordinary factor of six.

All three attitudes might be regarded as different aspects of an individual’s self-confidence but their size and significance suggests that they are independent dimensions. This would suggest that each of them might have to be addressed by quite different means for business support policy interventions.  The data also suggests that education may be linked to more positive entrepreneurial attitudes. More importantly, the information provided by the attitudinal data does not affect the random part of the model and the overall conclusion still holds that the estimated model is non-varying across the UK regions.   

Table 4: Maximum Likelihood Estimates for Two-Level random intercept logistic model (number of observations = 36,853)

	
	Coeff. (β)
	Std Error
	z
	P>|z|
	Odds Ratios 

Exp (β)

	Fixed Part
	
	
	
	
	

	Constant
	-6.165435
	0.2796655
	-22.05***
	0.000
	-

	Year Dummy (2006=1; 2005=0)
	-0.0119458
	0.040468
	-0.30
	0.768
	0.99

	Demographic and Personal Attributes
	
	
	
	
	

	Gender (1=Male; 0=Female)
	0.3765562
	0.0410753
	9.17***
	0.000
	1.46

	Age
	0.1058011
	0.0128889
	8.21***
	0.000
	1.00

	Age2
	-0.0014529
	0.000154
	-9.43***
	0.000
	1.00

	Ethnicity (1=Non-White; 0=White)
	0.1717843
	0.0741074
	2.32**
	0.020
	1.19

	Migrant Status (1=in-migrant or immigrant; 0=life-long resident)
	0.2712607
	0.0432972
	6.27***
	0.000
	1.31

	Education

(1=Graduate; 0=otherwise)
	0.1638596
	0.0428082
	3.83***
	0.000
	1.18

	Income 

(1=Lowest) 

Reference case
	-
	-
	-
	-
	-

	Income 

(1=Middle)
	-0.0128534
	0.0495606
	-0.26
	0.795
	0.99

	Income

(1=Highest) 
	0.2343394
	0.1010336
	2.32**
	0.020
	1.26

	
	
	
	
	
	

	Entrepreneurial Attitudes
	
	
	
	
	

	Know an Entrepreneur 
	0.7136693
	0.0408547
	17.47***
	0.000
	2.04

	Have the Start-up Skills
	1.835075
	0.0627895
	29.23***
	0.000
	6.27

	Fear of Failure
	-0.5864248
	0.0496553
	-11.81***
	0.000
	0.56

	Random Part
	
	
	
	
	

	Variances and Covariances of Random Part
	
	
	
	
	

	Level 2 (UK Region)  Var (1)
	0.00271494
	0.00270045
	
	
	

	Log Likelihood:   

-8914.67
	
	
	
	
	


Notes:
 * denotes significance at the 0.10 level; *** denotes significance at the 0.05 level; *** denotes significance at the 0.01 level

The next stage of the analysis was to construct a three-level random intercept logistic model with the inclusion of the 73 NUTS II sub-regions nested within the 12 UK regions.  The reason for this was that there is a view that the 12 GORs are too coarse a grain to isolate the real effects of locality on the model of the determinants of entrepreneurial activity at the individual level.  The results, not reported here, produce almost identical models to that reported in Tables 3 and 4 and the random part of the model produces intraclass correlation coefficients close to zero which indicate that the models reported above are also non-varying across the 73 NUTS II regions as well as the 12 GORs. 

5.
Conclusions

The evidence presented in this paper from the GEM UK survey has demonstrated the value of continuing to develop the range of analytical tools that may be applied to such a rich data source.  The application of a multi-level modelling technique has allowed a more efficient estimation of the effects of region on the likelihood of an individual to indicate that they are currently engaged in what the GEM project calls ‘early stage entrepreneurial activity’.  We have concluded after this first preliminary application of the model that the effects of region are not an important factor in the determinants of entrepreneurial activity.  

At first glance this would seem to suggest that the growing emphasis upon a regional dimension to enterprise policy in the UK, led by the RDAs in England and by the devolved administrations in Scotland, Wales and Northern Ireland, need to perhaps focus on a more general model of entrepreneurial drivers rather than reflect the constellation of ‘local factors’.

However, while we feel that this has been an important and revealing first application of this approach to the GEM UK datasets there is much more work to be undertaken.  In particular, the possibility of including more regionalised data into the fixed part of the model requires attention.  Although we have begun to collect the relevant data – such as, self-employment rates, GVA per head, population growth, proportion of 16 year olds with 5 A*-C GCSEs, rates of in-migration etc etc – we have not yet re-run the multi-level models with these data included.
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� The UK TEA rate did not change significantly in the UK over this period justifying our decision to merge the data so that sub-regional analysis can be undertaken as well as the higher level regional analysis (i.e., the 12 planning regions of the UK).


� Total Entrepreneurial Activity (TEA).


� In the case of the UK regions (n=12) we would have to include 11 additional regression coefiicients in the linear regression analysis leading to waste of power and efficiency in the model as we are not really interested in the different intercept values.  While the use of dummies accounts for the unique variations acorss regions they do not explain why the regression regimes for the regions are different.  An extension of this is to introduce interactive terms into the regression estimates – that is, between regions and other parameters.  However, this assumes that the regional predictors account for the regional differneces whch is very often not the case.


� A useful discussion of the approach can be found in Steenbergen, MR and Jones, BS (2002) “Modelling Multilevel Data Structures”, American Journal of Political Science, 46, 1, pp 218-237.


� Indeed, we would go further and state that the overall level of early stage entrepreneurial activity (i.e., the TEA rate) has not exhibited any statistically significant change between 2002 and 2006, although there was a significant increase between 2002 and 2003. 


� The regional unweighted sample sizes in the combined 2005 and 2006 GEM UK dataset were as follows: Northern Ireland (8385), North East (4579), North West (4774), Scotland (3550), Yorkshire and Humberside (4817), West Midlands (3215), Wales (14445), East Midlands (4882), East (3135), South East (4690), London (4105), South West (1596).  As a consequence of this the standard errors vary a great deal affecting the confidence limits reported in Figure 1.


� For further discussion and development see Harding et al., (2006) and Harding (2007).





� This procedure is not available in the standard STATA software and has to be downloaded from the internet: � HYPERLINK "http://www.gllamm.org" ��www.gllamm.org�.  The reader should note that the procedure does take a long time to run (i.e, hours rather than minutes depending upon the specification of the model to be estimated).  An alternative to this procedure is to use the xtlogit command within STATA.


� This is the first step in the multi-level modellinng process.  We will extend this in future specifications by estimating a three-level model: individuals (i), nested in sub-regions (j), nested in regions (k).
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