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Abstract

The business start-up literature tends to estimate the determinants of firm start-up using a ‘one size fits all’ single equation.  Results from these studies usually overemphasise the significance of factors determining smaller, small firm start-up since these firms dominate the population of new ventures.   Therefore, the possibility that larger small firm start-up are determined by different factors is obscured.  This paper outlines and tests reasons why the determinants of firm start-up are likely to vary by firm size.  Our results indicate that the smallest business start-ups are driven by unemployment push effects negatively affected by wages and are stimulated by the amount of venture capital under management but these factors do not stimulate large firm start-up.  By contrast larger ventures are influenced by high corporate and income tax rates as well as new investments undertaken by venture capitalists.    Our analysis indicates that the factors emphasised in labour economics provide a good account of micro firm start-up while these are replaced by those emphasised in industrial and financial economics in the case of larger firm start-ups.  The divergent explanations for small and large firm start-up revealed by our analysis shed new light on how the dynamics of the entrepreneurial economy works; particularly how it responds to economic, fiscal and financial market changes.  The findings are important for our understanding of the entrepreneurial economy and the policies seeking to promote it because larger small firm start-up is not only more economically significant in the short term but many studies have also shown that this effect persists longer as survival rates are also higher for larger firm start-ups.   

.  

1. INTRODUCTION

Empirical research on the determinants of the level of entrepreneurship has tended to focus on the dual functions of new venture activity and performance.  Burke et al. (2000) describe this research focus as analysis of entrepreneurial quantity and quality respectively.  Activity or quantity of entrepreneurship is often measured by business start-up rates, VAT registrations
 as well as the incidence of self-employment and business ownership among the workforce.  Entrepreneurial quality or performance are usually measured by firm closures, vat deregistrations, associated survival rates among start-ups, firm growth rates and job creation by the self-employed and business owners.  Storey (1994), Shane (2003) and Parker (2004) provide good surveys of the theoretical and empirical analyses of the determinants of these different dimensions of entrepreneurship.  This paper is focused also intersects with both entrepreneurial quantity and performance.  It investigates the determinants of business start-up by employer firms in the US classified by small firm size category – namely, the number of employees per venture.  Therefore, it clearly focuses on the quantity issues but by considering firm size incorporates a performance dimension too.
Remarkably, there is very little focus on the importance of firm size in the start up literature.  This neglect is particularly worthy of attention, as many studies point to the significant differences that exist between large and small firms. Nelson (1991), pointing to the importance of recognizing these differences, states that a major failing of economics research literature is that it aggregates all firms together and thereby prevents a deeper and more meaningful understanding of the behaviour of firms.  In fact, differences in firm size and how it affects a firm’s economic behaviour/performance has been the focus of a number of studies.  In general, evidence, including US studies find a positive relationship between probability of survival and firm size (Evans, 1987; Bercovitz and Mitchell, 2007).  Similar relationship between firm size and profitability is found by Ozgulbas et al. (2006) in Turkey.   Still other studies report a positive relationship between firm size and wages (Hollister, 2004) and between firm size and export behaviour (Calof, 1994); and a negative relationship between firm size and the extent to which financial and legal constraints hinder growth (Beck et al, 2005). Although these studies suggest that larger firms are more likely to survive, enjoy greater profitability, export more and generally pay higher wages, there are studies which indicate particular advantages that smaller firms can possess in certain circumstances.  For example in economies characterised more by models of profit-sharing as compared to efficiency wages, (which is more likely the case in economies with small-sized firms), Chang (2006) shows that full employment is more likely.  Again, Agarwal and Audretsch (2001), show that small-scale entrants may be more successful in mature industries which are still technologically intensive, as small firms can fill strategic niches not amenable to larger entrants.  Also, the evidence from Germany (Audretsch and Elston, 2001) suggests that well designed institutional infrastructure can help alleviate the financial constraints faced by the small firms.  Moreover, evidence from eight countries, indicates that smaller firms are perceived to be less opportunistic in R&D alliances which are intended for exploration activities (Dickson et al., 2006). In sum, available evidence suggests that recognizing and analysing differences in firm size in general including that at birth is important if we are to develop a more discerning analysis of the factors associated with their formation and subsequent expected performance.  

Yet, to date, most studies analysing start up activity have tended to use a single equation which does not distinguish between firm sizes (see for e.g. Armington and Acs, 2002; Audretsch and Vivarelli, 1997; Shane, 1996; Bates, 1995; Audretsch and Acs, 1994; Reynolds et al, 1994; Keeble and Walker, 1994).   No doubt this state of affairs is driven by data limitations rather than a view held by these authors that start-ups are homogenous regardless of size.  However, by implication of their method of estimating a single ‘one size fits all’ equation, these studies force the significance, sign and magnitude of the impact of the determinants of business start-up to be uniform across firm size categories.  Thus, a primary motivation for this paper is to provide a more insightful and discerning analysis of how various economic, financial and demographic influences affect business start-up across different firm size categories.  This is important, not just because addressing impediments to and encouraging business start-up are major concerns of modern dynamic economies (Audrestch and Thurik, 2005), but because understanding the relative significance of different factors in affecting start ups of different firm sizes can help design public and private sector initiatives that are more in tune with the varying needs of these businesses. Acs and Storey (2004) in their recent review, highlight the shortcoming faced by many current studies in identifying the influences on start up activity which would be ‘amenable’ to policy makers. 

This paper is also novel in that it uses a rich panel dataset from the USA which captures both a temporal and regional dynamic of business start-up.  Most previous analyses on this topic have either been cross sectional in nature or have covered relatively short time periods (e.g. Armington and Acs, 2002; Reynolds, 1994; Reynolds et al, 1994).  Finally, given the ready availability of data sets on a wide array of economic, financial and demographic variables in the USA, we have been able to assemble a rich set of potential explanatory variables.   Lack of rich data sets, as Acs and Storey (2004) point out, is an important constraint facing earlier studies which may even have led to a potential omitted variable bias in the earlier work.  

The paper begins with a review of the literature on small business start-up. We show that most previous analyses are based on a model that although is not contingent on a particular firm size, tends to emphasise features associated with self-employment in smaller firm size categories such as micro firms.  We augment this popular model to account for factors that become increasingly important as firm size increases.  In particular, we explicitly incorporate roles for sweat equity providers as well as external investors who are not involved in the management of the venture.  From this basis we define 5 different types of new business start-ups which are in varying degrees associated with different firm sizes.  For example, our model indicates that whilst the wage rate, income tax and an unemployment push effect are likely to be important for smaller firm start-ups, factors such as corporation tax and venture capital are likely to be more important for larger new ventures.  We find our subsequent analysis consistent with the predictions of our theoretical model. 

Following the review of the literature and the presentation of our conceptual model in section 2, in section 3 we discuss the variables used in the analysis, explaining their expected impact on start up of different firm size. We also identify in this section the data source for these variables and how these are measured.  Trends in new firm formation in the US are also presented in this section.  This is followed by the empirical analysis in section 4 which initially shows how a good fit of the data can be secured by ignoring firm size and estimating the total number of business start-ups in a single equation.  This is then followed by disaggregated estimation by firm size which we find to provide a superior fit of the data.  The analysis also shows that the initial ‘one size fits all’ estimate is misleading and skews the results towards an explanation associated with the smallest of small firms (which is not surprising given that these firms dominate the data set).  It therefore ignores key determinants of larger firm start-ups.  The differences in the two sets of results broadly match the anticipated differences arising from our augmentation of the basic business start-up model to account for the unique role of firm size.

Our results have important implications.  First, they help deepen our understanding of how the health of the business start-up sector of the economy is likely to be affected differently by factors that to date have been assumed to have a homogenous influence on business start-up.  In the ‘one size fits all’ estimate it is impossible to ascertain whether the marginal effect of a significant determinant is the result of an effect on small, large, all firms generally or otherwise.  Our disaggregate analysis by firm size according to number of employees allows us to see which determinants are likely to play a greater role in job creation by new venture of different employment size and hence help identify their role in an important aspect of economic performance. Second, the results indicate that any attempt to manipulate firm start-up by policy measures would need to be cognizant of these differences in influences, as market failure may not be uniform across firm start-up size.  Hence, the way in which unemployment may promote economic regeneration though a push effect on business start-up may vary from the impact of both income and corporation tax rates on entrepreneurial activity, as would the extent to which VC investments act as a supply of finance that promote start-ups.  The influence of these factors is found to vary by firm size. Finally, our results may also have important implications for the existing entrepreneurial performance literature which assesses how new ventures perform post start-up and how start-up size plays a role in this process.  Since many of our explanatory variables are also used as independent variables in these studies, our analysis indicates that their use of firm size as an independent variable ought to be instrumented – an aspect that is rarely the case and if addressed, may change some of the findings in that literature. 

2. MODELLING BUSINESS START-UP WITH BOTH SWEAT AND FINANCE BASED EQUITY

2.1 Introduction 

Theories modelling the decision to start a new business or to move into self- employment have originated from a number of perspectives.  These include: the owner perspective, where the focus has been on the entrepreneur and his/her characteristics/intentions/behaviour (e.g. Kolveried and Isakson, 2006; Carter et al, 2003; Carter et al, 1996; Birley and Westhead, 1994); the industry perspective, where the focus has been on the characteristics of the industry in terms of barriers/incentives to start-up like minimum efficient scale requirements, profitability, industry concentration etc.  Studies adopting this approach include the seminal work of Orr (1974), built upon by Shapiro and Khemani (1987) and followed by many others.  Yet another stream of literature has investigated the impact of the overall macro environment, including economic e.g. unemployment (Storey, 1991), demographic i.e. role of quality of human capital in start up (Cressy, 1996; Acs and Armington, 2002), role of financial/liquidity constraints (e.g. Evans and Jovanovic, 1989; Holtz-Eaken at al, 1994; Black et al, 1996), and more recently impact of cultural factors (Lee et al, 2004) on new business births.  A common feature running through these analyses of determinants of new business start-up is the homogenous treatment of the start up, irrespective of the size of the firm at birth.   

Adopting predominantly the owner-focussed approach, Cooper, Woo and Dunkelberg (1989) find significant differences between small and large firm start ups in terms of the background of the entrepreneurs, the start up process and the subsequent growth of the business.  Their findings using a sample of 742 firms of different sizes (based on sales turnover) indicate that large firms are started by people with more education, more managerial experience and tend to rely more on external finance.  Using a similar approach, Birley and Westhead (1994) examine how owner-managers differ in their reasons for starting a business and whether the differences in these reasons affect the business’s subsequent size and growth.  Similar to Shabbir and di Gregorio’s (1996) subsequent analysis of different start up reasons driving women entrepreneurs, Birley and Westhead find significant differences in start up reasons for entrepreneurs in general.  However, they do not find any major link between these reasons for start up and the subsequent business size measured in terms of sales.   Their findings thus imply that the size of the business at start up and its subsequent growth is likely to be determined more by the industry and other business related factors rather than the initial motivations of the entrepreneurs.

Acs and Audretsch, (1989) use the industry characteristics approach to analyse the differences in the determinants of entry in a cross section of 238 four digit US industries over the period 1976-82.  They find that small firms face greater barriers to entry in concentrated markets and tend to use higher levels of human capital, while larger firm births are greater in concentrated markets and do not find high technology environments to be a barrier to entry.  Consistent with this evidence other studies analysing the differences between small and large firms in other aspects, for example in terms of their relative innovative advantage (Acs and Audretsch, 1987) or their level of innovative activity (Audretsch and Acs, 1991) suggest that average firm size including that at birth would tend to differ in different industries.  Although very useful, a limitation of these analyses is that they contain only a limited number of industry-related variables in determining differences in small and large firms including their birth.

Adopting the macroeconomic approach,  Burke (1996) analyzes  the role of a number of macroeconomic factors including GDP,  unemployment, real wages, cost of capital, house prices and Irish exports to UK on new firm formations by size (measured by initial capital base) in Ireland.  His findings indicate a marked difference in the relative significance of these factors in explaining new firm formation of different firm size.  While most of his explanatory variables are not correlated with small firm formation, all of these variables are significant in explaining large firm start ups.   In line with the constraints of other earlier studies, Burke considers the limited size of the sample and the limited number of explanatory variables used as significant impediments to extending and deepening his analysis of firm formation in Ireland.  

The preceding discussion identifies a number of significant constraints faced by the earlier studies examining the relationship between new firm formation and its determinants. First, is the largely homogenous treatment extended to new firm formation, irrespective of the size of the firm at start up.  Second, even where differences in firm size are incorporated, these studies have been constrained by limited data sets; and finally, by the limited number of explanatory variables used, leading to a potential omitted variable bias and limited explanatory power of the models developed.   In this paper we attempt to address these constraints so that a more comprehensive analysis of the factors associated with new firm formation can emerge.  

We start by developing a theoretical model explaining new firm formation.  This simple conceptual framework not only identifies and incorporates the wide array of variables that may affect new firm birth, but also motivates the potential reasons why the influence of these variables may vary by firm size. 

2.2 The Framework 

We start with a functional form inspired by the seminal work of Evans and Jovanovic (1989) and subsequent variants including Holtz-Eakin et al. (1994), Cressy (1996) and Burke et al. (2000).  We, therefore, define the pre-tax profit function of a new business venture as 
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Where θ represents entrepreneurial ability, r the interest rate,  D loan finance, k equity finance and w the wage rate.  All of these variables are assumed to influence Y (i.e. pre-tax profit) as one would expect from a standard profit function so that θ, D and k are arguments of the revenue function and D, k, r and w are elements of the cost function.  We want to account for situations where there may be more than one entrepreneur involved and where the venture may raise external equity finance.  Therefore, k represents total investment in the venture from n ≥1 equity stake holders and 
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.  We also assume the level of finance used by the venture (D+k) is positively related to the number of people hired by the firm, l.  

We let T denote the corporate tax rate so that (1-T)Y is the amount of after tax profits that can be returned to the n owners of the ventures.
  We assume that these are available to these owners in proportion to their respective share ownership of the venture denoted by αi where 0 < αi ≤ 1 and
[image: image3.wmf]1

1

=

å

=

n

i

i

a

.  We assume that αi is determined by the amount of sweat equity and investment finance that is contributed to the venture by each of the n stakeholders.

On this basis we can define the necessary conditions upon which the three unique types of stakeholders - comprising pure investors (with no involvement other than investing), pure sweat equity (supplies some proportion of labour to the venture in return for equity but does not supply any finance to the venture) and a hybrid investor-sweat equity provider, supply inputs to the venture.  In general, a resource provider will only supply a resource to the venture if the return from doing so exceeds the alternative option.  These are:

Pure investor


[image: image4.wmf]i

i

Rk

Y

T

³

-

)

1

(

a






(2)
The payoff from investing in the venture (share of the venture’s after tax profits) must at least match the opportunity cost of equity finance R.

Pure sweat equity provider
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(3)
The after tax value of sweat equity must at least match the expected after tax value of wage income, where (1-u) is the probability of being employed and (1-t) w, is the percentage of wages available after income tax, (t).

Hybrid investor/sweat equity provider
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(4)
It is important to point out the generality of this approach.  It not only captures the Knightian (1921) approach to modelling business start-up popular in the economics literature where entrepreneurs take risk, but also facilitates a Schumpeterian approach where financial and innovative/entrepreneurial ability (θ) inputs to a new venture may be supplied by different people.  This broad framework leads to 5 types of business start-ups.  We define the necessary and sufficient conditions for each type of new venture below.  The sufficient condition in each case is that a sufficient number of stakeholders maximise their income by opting for a particular firm type when one or more necessary conditions hold.

1. Self-employed entrepreneur/s.  Businesses where the lead entrepreneur(s) account for 100% of any sweat equity and finances the business entirely with own assets and/or loan finance.  Inequality 4 to hold is a necessary condition for this type of business start-up.  

2. Self-employed entrepreneur/s with pure sweat equity providers.  Same as 1 except where other entrepreneurs or employees take up offers of sweat equity.  The necessary conditions for this type of venture are that inequalities 3 and 4 must hold across the various types of stakeholders involved.

3. Self-employed entrepreneur/s with pure sweat equity providers and investors.  Same as 2, except that there are now some pure investors involved in the business too.  Therefore, the necessary conditions are that inequalities 2, 3 and 4 must hold across the stakeholders involved.

4. Self-employed entrepreneur/s with pure investors.  A business involving a hybrid investor/sweat equity provider and a pure investor.  Here both inequalities 2 and 4 are necessary conditions for this start-up type.

5. Pure Schumpeterian start-up where there is a complete division between those who take the financial risk in the venture (pure investors) and those who provide the innovation or entrepreneurial ability (pure sweat equity).  Inequalities 2 and 3 across investors and entrepreneurs respectively are the necessary conditions.

Before moving on to discuss the impact of the various arguments in the equations above on business start-up by firm size, it is worth pointing out that firm type 1 best resembles the type of venture emphasised in the self-employment literature inspired by Evans and Jovanovic (1989).  In fact, if one adopts the assumptions in their theoretical model then our inequality 4 compresses to their condition for an individual choosing to become self-employed rather than taking up wage work.  By contrast, firm start-up type 5 represents the Schumpeterian new venture where financial risk is not undertaken by those providing the innovative entrepreneurial input to the venture.  Broadly, as one moves from firm type 1 to 2 and upwards towards 5 the Schumpeterian dimension of entrepreneurship becomes gradually more active.  Therefore, our model can accommodate both Knightian (where entrepreneurs do finance some, if not all, of the venture) and Schumpeterian forms of entrepreneurship where they don’t need to provide any finance.  Therefore, unlike the models of new firm start-up that emphasise self-employment dimensions of entrepreneurship which have dominated the literature (and perhaps unsurprisingly have sided with a Knightian perspective of entrepreneurship), our model provides a more agnostic theoretical platform to test the empirical relevance of either school of thought.  This observation becomes more important as we show that among small firm start-ups, the smaller the venture, the more relevant the Knightian model as compared to the Schumpeterian approach.

2.3. The choice of variables and sources of data.

We now discuss how the various factors identified in our framework, are likely to have a varying influence in terms of magnitude and direction on new venture start-up by firm size.  We also discuss here, how each factor is measured along with identifying the data source for each variable used in the analysis. 

2.3.1 Business births
The US Small Business Administration (SBA) Office of Advocacy provides detailed state level data on new firm births based on selected employment size of the establishment ranging from 1-4 employees to 500+ employees.  This data set is originally derived from the statistical resources of the Statistics of US Businesses (SUSB), collected by the US Census Bureau.  SUSB defines an establishment as “a single physical location where business is conducted or where services or industrial operations are performed”.   Using the Business Information Tracking Series (BITS), a file which links establishments in the annual County Business Patterns from year to year, SUSB create a longitudinal tabulation of business entities across a span of years for US aggregate and states.  The data relates to entry of employer firms where ‘births’ are establishments which have a zero employment in the first quarter of the initial year and positive employment in the first quarter of the subsequent year.  Data on establishment births are available from first quarter 1989 to first quarter 2003. Births are categorized by employment size in the ranges of 1-4 employees, 5-9 employees, 10-19 employees, 20-99 employees, 100-499 employees and 500+ employees for each US state and including the District of Columbia (DC).  The motivation for the paper and the underlying theory relates to the determinants of small firm start-up.  Therefore, births in all categories excluding the 500+ category are used as the dependent variables in the following analysis.  We exclude firm births comprising of greater than 500 employees because these are by definition large firms and are most likely to be off shoots of existing companies rather than new independent births.     

Independent Variables

2.3.2 Income tax, t
Income tax is not a relevant factor for external investors as evident from inequality 2 of the conceptual framework and so may not have an impact on larger firm start-ups.  By contrast, owners of smaller ventures have greater opportunities to avoid income tax by attributing some of their personal expenditures (such as travel, insurance, entertainment, car etc) to firm’s costs.   Both US (Blau, 1987; Robson and Wren, 1999) and UK (Birley and Westhead, 1994; Parker, 1996) empirical evidence suggests income tax rate to be a significant incentive (mainly as a tax avoidance mechanism), in influencing self-employment and new small business start-up.  Robson and Wren (1999), in particular find average tax rates to have a significant evasion incentive for small business owners.  We include this variable to test this relationship further. 

Data on average income tax rates on personal income for each year of the analysis has been obtained from the tax statistics site of the US Internal Revenue Service website.          

2.3.3 Corporation tax, T
Entrepreneurs or owners of small businesses can often avoid double taxation by paying themselves high wages (thereby avoiding taxes on profits).  Hence, the higher the level of profits the more important this factor is likely to be.  Accordingly, high corporate tax rates place limit on the advantage of being a large firm and encourage employee entry (Burke and To, 2001) or entrepreneurial spawning (Gompers, Lerner and Scharfstein, 2005) segments of the large firm leave to set up their own company in a bid to capture dome of the benefits from tax avoidance.  It may be reasonable to expect that these type of start-ups are likely to entail more value and hence be on the larger need of the small firm size scale.  This expected relationship is further strengthened by the fact that the higher the corporate tax rate, the lower the after tax cost of debt financing for the business.  We also know that the larger the size of the business at start up, the more likely it is to be financed partially by debt.  Accordingly, we test the relationship between the average corporate tax rate and firm size.    

Data on corporate profits before tax and corporate tax revenue is available from the Bureau of Economic Analysis, Survey of Current Business. This data set has been used to work out the average annual corporate tax rate by calculating the proportion of taxes as part of total corporate profits before tax for each year of the analysis.  

2.3.4 Unemployment, u
Inequality 2 is independent of u and therefore larger firms with significant amount of finance from external pure investors may be less affected by the unemployment push effect than smaller ventures.  Since αi for a lead entrepreneur is decreasing in the amount of external finance, it is likely that the force exerted by the unemployment push effect into business start-up is less for a larger firm which requires external finance and hence has lower αi.  This by consequence means lower marginal effect of u through inequalities 3 and 4.  Prior UK and US evidence, including studies by Storey (1991), Reynolds (1994), Parker (1996) and more recently Schuetze (2000) provide empirical support for this notion.   We further test this relationship by including the annual unemployment rate at the state level.  

Unemployment rate at the state level is simply the proportion of the unemployed labour divided by the total labour force of the state expressed as a percentage.  Current unemployment rate is taken as of the beginning of April of the initial year for each year of the analysis.  Hence for establishment births from March 1989 to March 1990, relevant current unemployment rate is taken as of the beginning of April 1989.  Data on this variable has been obtained from the Bureau of Labour Statistics, U.S. Department of Labour.       

2.3.5 The wage rate, w
Similar arguments apply to w as have already been applied to u above so that the wage rate may be expected to have a greater negative effect on smaller than larger firm start-up.  Prior evidence, Burke (1996) who finds a negative impact of average wage rate on firm birth in Ireland is consistent with this argument.  

Data on average annual pay for workers (in thousands of dollars) covered by state unemployment insurance laws and for federal civilian workers covered by unemployment compensation for federal employees, for each state, for each year of the analysis, has been obtained from the Statistical Abstracts of the US.  

2.3.6 Education
Burke, FitzRoy and Nolan (2000), have shown that university education tends to reduce the number of people who choose to set up their own business but increase the job creation and hence firm size of those who nonetheless do start-up their own venture.  Furthermore, as mentioned earlier, Cooper, Woo and Dunkelberg (1989) find that large firm start ups are associated with more educated entrepreneurs.   At an aggregate level therefore, the relationship between university education and start-up by firm size may be expected to vary – becoming more significant for start-ups of larger firm sizes.     

To account for the role of educational attainment on new firm births, we include the percentage of population 25 years and older in each state who have not completed high school and those with a Bachelors’ degree or more.  Data on these variables for each year of the analysis except 1992 is obtained from a number of sources including the website of the US Census Bureau and from the website of the Statistical Abstracts of the US and from the Current Population Surveys.  As data for the year 1992 was not available from any source (even after direct communication with the data source providers), estimates of the educational attainment variables are made by taking the average of the values for the year preceding and the year succeeding 1992  i.e. 1991 and 1993. 

2.3.7 Formal equity investment by pure investors: venture capital (VC)
It is well known in the industry that VCs invest more in later stage investments than in start-ups.  It is also the case that due to fixed cost of finding, screening and managing investments, they prefer to invest in amounts greater than $1 million.  New ventures seeking smaller amounts of investment finance therefore, have to rely on more informal sources of investment including business partners, friends, family, and business angels, (Berger and Udell, 1998).  Therefore, one can expect VC investment to be associated with larger business start-ups.  In other words, VCs generally steer clear of firm types 1 and 2 above and focus on 3, 4 and 5.

However, in terms of levels of VC under management (that is aggregate stock of funds raised and invested by VCs at a point in time) may not necessarily be associated purely with larger firms because although it may encourage larger business start-ups, it may also encourage smaller business start-ups who intend to grow and make use of this supply of capital.  In this case, although firm types 1 and 2 are unlikely to be offered finance in the short term their supply may be stimulated by anticipation of evolving/growing into firm types 3-5.   In this context, Davila, Foster and Gupta (2003) have documented the important positive signal that VC funding events are, in terms of the employee growth levels of start up firms.     

Data on venture capital investments and total venture capital under management by calendar year for each state and DC have been obtained from 1980 to 2003 from the National Venture Capital Association Yearbook 2004 prepared by Thomson Venture Economics.

As an alternative to the aggregate measure of VC investment we also try VC investment by industry sectors.  Data on total investments (in millions of dollars) in nine industry sectors classified according to Thomson Venture Economics/Money TreeTM industry classifications are available.  These sectors being: Communications; Computer Hardware and Services; Computer Software; Semiconductor and Electronics; Biotechnology; Healthcare Related; Industrial/Energy; Retailing and Media; and Business/Financial.    

2.3.8 Industry Composition
Minimum efficient scale (MES) varies by industry and since most studies of business start-up do not distinguish by firm size they often arrive at a glib and possibly misleading result that some industries are not conducive to business start-up.  What is more likely to be the case is that some industries with higher MES need a smaller number of larger firms to fill available opportunities for new ventures in any region at any particular time.  We are able to test this by estimating start-up by firm size and by including sectoral GDP and sectoral venture capital investments (discussed above).   

Gross domestic product (GDP) for each of the 50 states and District of Columbia by major industry sectors is available in millions of current dollars.  State GDP on sectoral basis was reported by the Census Bureau based on the Standard Industrial Classification (SIC) codes up to 1997.  Following the adoption of the North American Industrial Classification System (NAICS), from 1997 onwards, the state-sector GDP is reported according to the NAICS system.  Based on the common nomenclature of the major industrial categories under the two systems and availability of data under both systems for the overlapping year 1997, major sectoral categories similar to those under the SIC system  were created for state-sector GDP from 1998 onwards.  The major sectoral categories thus available for state GDP under SIC system up to 1997, are: agriculture; mining; construction; manufacturing; wholesale; retail; transportation and utilities (includes communication); FIRE (finance and real estate); and services.  The similar categories available under NAICS system from 1998 onwards are: agriculture; mining; construction; manufacturing; wholesale; retail; transportation+ utilities+ information; finance+ real estate; and services (created by combining the sub-categories of professional and technical services,  management of companies and enterprises, administration and waste services, educational services, health care and social assistance, arts, entertainment and recreation, accommodation and food services and other services).  The sectoral GDP for these sectors by state are included in the analysis in order to capture business opportunities by industry.                 

We also include the following control variables which appear frequently in the entrepreneurship literature as determinants of new firm start-up.

2.3.9 Interest rates
Although the cost of financial capital is an important factor influencing the formation of new businesses, the empirical evidence on the importance of this variable in influencing new business start ups is mixed.  While Acs and Audretsch  (1994) in the US and Parker (1996) in the UK, find a  negative relationship between the interest rate and the number of start ups, Highfield and Smiley (1987) and Hudson (1989) find none. We investigate this relationship further in our analysis.  As a measure of the level of interest rate, we include the calculated yield to maturity on a one year constant maturity treasury bill for each year of the analysis.   Data on this variable for each year of the analysis is obtained from the US Federal Reserve Economic Data (FRED) data base.  As this data is available on a monthly basis, we calculate the annual average t-bill rate by summing the monthly rate and dividing by 12. 
2.3.10 Population
Prior studies, including that of Reynolds, Storey and Westhead (1994) investigating the determinants of firm births in a number of countries including the US, have found measures of population to have a significant impact on new firm formation in all countries and regions covered in their analysis.  Greater populations have potential to promote new firm start-up by increasing market size and increasing the potential supply of people who may set up their own business.  Data on total resident population by State for each year of the analysis has been obtained from the website of the Statistical Abstracts of the US. 

2. 3.11 Patents issued by State
One measure of the level of innovative activity and hence the entrepreneurial climate of a region is the level of patents issued in that region each year. We a priori expect a positive relationship between new firm births and the number of patents issued in a state in a year.  Data on patents issued by all types, by states and years has been obtained from the US Patents and Trademark Office for each year of the analysis.   

2.3.12 Corporate profits  

Economic theory suggests corporate profits to have a positive pull effect on spurring new business births, especially in sectors with low barriers to entry.  Data on US aggregate corporate profits after tax (in millions of dollars) for each year of the analysis has been obtained from the website of the Bureau of Economic Analysis, Department of Commerce.  

2.3.13 R & D expenditure
Expenditures on research and development are an important factor spurring technological innovation and new business formation.  US aggregates on real investment flows in R&D assets by funding source (private and public), in chained 2000 dollars is available for each year of the analysis from the website of the Bureau of Economic Analysis, Department of Commerce.  

2.3.14 House prices 

Black, De Meza and Jeffreys (1996) found UK evidence which indicates that house prices boost new firm start-up by increasing the amount of collateral available for bank loans.  However, Burke (1996) finds evidence for and points out that house prices can also have a negative effect since they are highly correlated with – and hence may proxy for - the cost of commercial property.  The average value of housing in each state could be a potentially important factor affecting new business start-ups, although its impact on start up may vary according to start up size.  For smaller firms, with limited access to capital, higher average house prices as a measure of personal wealth and potential collateral may have a positive relationship with new business start up, while for start ups of larger sizes, it may have a negative cost impact as a measure of the cost of land and property, in the state. We therefore explore the relationship of this variable with start ups of different sizes.  

The Office of the Federal Housing Enterprise Oversight (OFHEO) estimates and publishes quarterly house price indices for single-family detached properties based on data from conventional conforming mortgage transactions obtained from Federal Home Loan Mortgage Corporation (Freddie Mac) and Federal National Mortgage Association (Fannie Mae).  Quarterly house price indices are reported for the US aggregate, the nine US census divisions and the 50 states and District of Columbia.  Average yearly house price index for each state for each year of the analysis is calculated by summing the values of the quarterly indices and dividing by 4.  

3.0 EMPIRICAL ANALYSIS

We present in chart 1 the trend in business births in each state by firm size over the entire sample period (1989-2003).  The states are arranged in a descending order by the average of their total GDP over the period.  As the chart shows, there is a clear link between the average total GDP of the state and the average number of firm births for that state over the period under study.  California, which has the highest of the average GDP, also has the highest average of firm births.  As a whole, the chart appears to indicate a positive relationship with the average GDP of the state and the level of entrepreneurial activity in the state.  This finding broadly holds for all firms size categories and is consistent with the general consensus in the literature that in highly developed economies there is a high positive correlation between the economic health of a region, and the level of entrepreneurial activity in that region.    
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Chart 1: Average Firm Births by State and Employment Size (1989-2003)

We now turn to the analysis of factors influencing aggregate firm births and in each employment size category.  Given the objective of this study to explore whether the impact of a wide array of economic, demographic and financial variables on business births varies by firm size, we start by first estimating a single ‘one size fits all’ equation for aggregate firm births.  This equation adopts a widely used approach and by implication constrains the estimation so that a singular uniform effect (in terms of significance, magnitude and sign on coefficients) is assigned to each explanatory variable.  We will then compare whether this estimate is less or more robust than our alternative hypothesis which assumes that functional form varies significantly by firm size.  We adopt a general to specific approach to modelling.  Accordingly, we start with the following general model for exploring the relationship between firm births in all employment size categories, 

Birth  = f {birth-1, unemployment rate, average wages, annual percentage of population 25+ who have not completed high school, and the percentage with bachelors’ degree or above, income tax rate, corporation tax rate, annual venture capital investments, VC capital under management, annual venture capital investments by sector, GDP by sector, average annual t-bill rate, total population, number of patents issued per year, annual house price index, corporate profits, annual R&D expenditure }             (5)
It is important to note that other than the t-bill rate, corporate tax rate, income tax rate, corporate profits, and R&D expenditure, which are measured on a national level, all other variables used in the regression analysis are measured at the state level.  In order to explore any path dependency, we also include in each birth regression by firm size, the one year lag of firm birth in that size category.  Inclusion of this variable also helps remove the problem of serial correlation, which was originally encountered in some of the regression models. All results reported are based on White’s heteroscedasticity adjusted standard errors.          

Table 1:  Regression Analysis of Births, Aggregate of All Categories

	Explanatory Variables
	Based on White’s S.E.’s

	Constant
	-79552.90 (-5.31)***

	Birth Total-1
	0.06 (1.11)

	Unemployment
	498.43 (2.72)***

	Average Wages
	-0.29 (-1.82)**

	Population
	2.02 (23.13)***

	No High School
	167.21 (1.79)*

	Bachelor+
	634.46 (2.69)***

	Corporate Tax
	658.97 (2.66)***

	Income Tax
	3415.70 (4.63)***

	House Price Index
	-11.06 (-1.41)

	GDP Construction
	615.12 (2.46)***

	GDP Retail
	374.80 (1.49)

	VC Management
	0.08 (2.96)***

	VC Investment Hardware
	-11.87 (-2.77)***

	VC Investment Semiconductors
	11.59 (2.93)***

	VC Investment Health
	-8.08 (-2.30)**

	VC Investment Business
	9.79 (2.54)***

	VC Investment Biotechnology
	4.04 (1.91)*

	R-Squared
	0.84

	R-Bar-Squared
	0.84

	No. of Observations
	663


***, **, * denote significance at 1%, 5% and 10% level. t-statistics are in parenthesis

Table 1 presents the results of the regression analysis for the total of births in all categories.  The results presented are for the final model, arrived at using the general to specific modelling technique.  Broadly speaking, the results are consistent with our a priori expectations based on the theoretical framework discussed in section 2 of the paper.  The statistically high significance of factors including unemployment rate, average wage levels, population levels, educational attainment level, and corporate and income tax level, suggest that new business formation levels are sensitive to these factors.   The affect of each of these variables on new firm formation is also consistent with expectations and prior evidence.  As expected the higher the level of unemployment, the proportion of graduates, and the size of the population, the higher the level of business formation in the region.   Similarly, higher wage level representing an opportunity as well as actual cost of starting a business has a negative impact on new firm births.  The aggregate results also show a positive relationship between both corporate and income tax rates with business start-up levels.  However, while the results are consoling in that their significance and sign is broadly in line with theory, it is not possible to glean from the analysis whether these apply to all firm sizes or not and even if they do, whether their marginal impact on start-up is the same across all small firm size categories.  

The positive relationships of the percentage of state GDP in construction and retail industries are also consistent with a priori expectations.  Both of these sectors are largely consisting of smaller firms as reported in the Small Business Economy Annual Reports.  Furthermore, the positive relationship of new births with venture capital investments in the semiconductors, business/financial and biotechnology sectors are indicative of the growth of these sectors spurring new firm formation.   Similarly, the significant negative relationship of business births with venture capital investments in health and computer hardware may reflect a high  ‘capital diversion effect’ where high amounts of investment per venture in these sectors diverts capital from less capital intensive start-ups.  

We now explore the relative importance of these different factors for influencing new firm births across different sizes.   Table 2 presents the results of the regression analysis for each SBA firm size category.  An overview of the table suggests that whereas the traditional factors spurring new firm births such as unemployment levels,  and wages are more significant in influencing firm births of smaller size; other factors influencing financial incentives such as corporate tax rates, and availability of finance such as venture capital investments, are more significant in explaining firm birth of larger employment sizes.  Additionally other factors such as educational attainment levels are significant drivers for firm births across all sizes.

A closer examination of the Table reveals many important insights into the formation of new firms in the US over the period 1989-2003.  To start with, the positive and significant relationship between births in the previous year with births in the current year for the smaller firm size categories (up to 10 employees), suggests that positive levels of firm formation in sectors with low barriers to entry (such as smaller firm size sectors) spur new entrants in these sectors.  This may be due to role model and copycat effects where new ventures inspire others to start up their own business and this effect is likely to be most prevalent where barriers to entry are low i.e. for smaller ventures.  Likewise, the negative and significant relationship between births in the previous year with births in the current year for the largest firm size category (100 to 499 employees), is likely to be indicative of first mover advantages and competition effects which one would expect to be stronger for more capital intensive firms. 

Unemployment and average wage levels have the sign and significance as expected with both factors being influential for firm births of smaller sizes (up to 19 employees), with unemployment spurring new births, and higher wage levels being an opportunity cost discouraging firm birth.  Demographic factors such as population levels and educational attainment levels, as expected, are positively and significantly related to firm births across all size categories. However, the stronger relationship between firm births and higher educational levels that is Bachelor and above degree holders, indicate that higher educational levels are more conducive to new firm formation across all firm size categories.     

The positive relationship between firm births of larger employment sizes with income tax as well as corporate tax rates is consistent with the view that independent business start-up offers a means for business owners to avoid taxation (with larger businesses being more likely to be started by more educated individuals with higher wages and hence higher incentive for tax avoidance).  Moreover,  higher corporate tax lowers the after tax cost of debt financing which larger ventures are more likely to undertake for starting in business  -- hence the positive relationship between larger ventures and higher corporate tax rate. 

The negative relationship between house price index and firm births suggests that higher house prices are more reflective of higher property costs than acting as a means through which new ventures can raise loan finance through offering property as collateral (which would have generated a positive effect).    The positive and significant relationship of firm births with share of GDP in construction and retail industries is consistent with expectations as both of these sectors are conducive to smaller businesses (according to Small Business Report, 1995; and Reynolds et al., 1994).

Table 2:  Regression Analysis for Firm Births by Employment Size 

	Explanatory Variables
	Birth 1-4
	Birth 5-9
	Birth 10-19
	Birth 20-99
	Birth 100-499

	Constant
	-11359.4

(-2.69)***
	-3250.8

(-2.37)**
	-10111.2

(-6.90)***
	-39951.4

(-12.03)***
	-19297.2

(-12.31)***

	Birth- (one year lag)  
	0.13 (2.32)**
	0.09 (1.80)*
	Dropped



	-0.12 (-1.23)
	-0.24 (2.57)***

	Unemployment
	357.92

(3.30)***
	67.71

(2.95)***
	11.50 

(0.91)
	Dropped



	Dropped




	Average Wages
	-0.21 

(-1.75)*
	-0.04

(-1.95)**
	-0.02

(-2.05)**
	-0.01 

(-1.47)
	Dropped




	Population
	1.27 

(12.92)***
	0.26

(18.23)***
	0.15

(15.75)***
	0.17

(11.09)***
	0.10

(12.44)***

	No High School
	91.56 

(1.40)
	28.87 

(2.39)**
	19.00

(3.33)***
	13.47

(2.50)**
	10.06

(3.20)***

	Bachelor+ 
	418.89 

(2.43)**
	90.63

(2.85)***
	46.09

(3.22)***
	39.20

(3.76)***
	20.48

(3.42)***

	Corporate Tax
	Dropped



	Dropped



	206.44 (5.53)***
	594.73

(12.06)***
	271.74

(12.46)***

	Income Tax
	Dropped



	57.36

 (1.14)
	134.29

(3.84)***
	1611.8

(9.19)***
	779.19

(9.81)***

	House Price Index
	Dropped



	-2.98 

(-2.79)***
	-1.76

(-3.21)***
	-1.81

(-2.43)**
	-1.13

(-3.04)***

	Corporate Profits
	Dropped



	Dropped



	2.19 (3.63)***
	Dropped



	Dropped




	R &D Expenditure
	0.006 (1.16)
	0.001 (1.83)*
	Dropped



	Dropped



	Dropped




	GDP Construction
	339.35

(1.85)*
	98.97 

(2.97)***
	69.54 

(4.43)***
	60.66

(2.89)***
	31.77

(2.85)***

	GDP Retail
	236.11 

(1.32)
	63.86

(1.68)*
	18.06

(1.03)
	28.92

(1.19)
	30.18

(2.41)

	VC Management
	0.06 

(2.51)***
	0.01

(2.22)**
	0.00

(1.52)
	Dropped



	Dropped




	VC Investment Communication
	Dropped



	Dropped



	Dropped



	0.22

(3.74)***
	0.09

(3.17)***

	VC Investment Hardware
	Dropped



	Dropped



	-1.50

(-3.85)***
	-6.87

(-11.02)***
	-3.10

(-11.47)***

	VC Investment Health


	Dropped



	Dropped



	-0.48 

(-3.19)***
	-3.62

(-8.39)***
	-1.51

(-7.89)***

	VC Investment Business
	Dropped



	Dropped



	1.21

(2.59)***
	5.25

(10.00)***
	2.36

(10.29)***

	VC Investment Biotechnology
	Dropped



	Dropped



	Dropped



	1.31

(6.05)***
	0.53

(5.04)***

	VC Investment Retail
	Dropped



	Dropped



	-0.17 

(-1.90)**
	Dropped



	Dropped




	VC Investment Semiconductors
	Dropped



	Dropped



	Dropped



	6.19

(8.86)***
	2.83

(9.50)***

	R-Bar-Squared
	0.84
	0.85
	0.85
	0.75
	0.79


***, **, * denote significance at 1%, 5% and 10% level. t-statistics are in parenthesis

The impact of the venture capital industry on business start-up is interesting.  As is well documented in industry statistics (e.g. Thomson Venture Expert) and the academic literature (e.g. Gompers and Lerner, 1999), venture capitalists invest a disproportionately small amount of finance in business start-ups compared to later stage investment but when they choose to do so they typically invest in larger new venture start-ups.  Our results are broadly consistent with this view as the results indicate that at least among larger start-ups (i.e. with employees of more than 20 employees) VC investment in many sectors appears to have a positive effect; health and computer hardware being exceptions.  Correspondingly, we find smaller start-ups are unaffected by the flow of VC investment perhaps indicating that they neither access nor compete with larger small firm start-ups for VC funding.  But interestingly the total stock of venture capital under management in the industry appears to have a positive effect.  This may be due to the fact that most ambitious ventures will hope to grow and in the process may anticipate the need to raise finance for this purpose from VCs at a future date.  In this case a large current stock of VC funding may (rightly or wrongly) be taken as an indication that availability will be good in the future and so act as a stimulus for ambitious ventures to start-up -- consistent with Davila et al.’s (2003) findings.  An alternative and complementary explanation may also be that the scale of VC under management could be highly correlated with the scale of angel and informal investment funds available thereby generating a positive relationship with smaller business start-ups.  

Overall the results by employment size category are consistent with those for the aggregate firm births, but build on the former by providing a deeper insight into the relative importance of factors for different size categories.  They indicate that the smallest business start-ups are driven by unemployment push effects, negatively affected by wages (likely as an opportunity cost effect as wages would comprise a larger cost for firms who hire more employees) and are stimulated by the amount of venture capital under management while these factors do not stimulate large firm start-up.  By contrast, these ventures are associated with high income and corporate tax rate and venture capital investments.  Storey (1994) argues that theoretical analysis of business start-up draws from both labour and industrial economics.  Our analysis indicates that the factors emphasised in labour economics provide a good account of micro firm start-up while these factors are replaced by those emphasised in industrial and financial economics in the case of larger firm start-up.

4. CONCLUSIONS

In this paper we analyse the relationship between new firm births and their determinants.  Although the topic has received considerable attention from previous researchers, our analysis differs from the earlier work in three important respects.  First, we classify firm births by employment size categories in order to better differentiate the impact of various explanatory variables on firm births of different sizes. Second, in contrast with most previous studies, we use a rich panel data set covering the period 1989 to 2003.  Finally we use a more expansive range of explanatory variables so as to minimize the potential omitted variable bias constraining the earlier work  -- Tables 1 and 2 indicate all our models to have high explanatory power, ranging from 75% to 85%.  

An important contribution of our paper is the augmentation of the predominantly labour economics model of business start-up popular in the economics literature to introduce more industrial and financial considerations which we believe would be necessary to explain larger small firm start-ups.  Therefore, we explicitly incorporate roles for sweat equity and external investors who are not involved in the management of the venture.  From this basis we define 5 different types of new business start-ups the prevalence of which would be expected to vary by firm size.  We argue the factors such as the impact of unemployment push effects, the wage rate, education, income tax, corporation tax, supply of venture capital, and industrial structure are all likely to vary in their influence on firm start-up across different firm sizes.

We then test this model by showing how an apparently robust single equation model of firm start-up actually hides important differences in relation to the impact of these aforementioned factors on the business start-up across different firm size.  We find that the smallest business start-ups are driven by unemployment push effects (consistent with Storey, 1991), negatively affected by wages (as Hollister’s, 2005 analysis would imply) and are stimulated by the amount of venture capital under management (as Davila et al, 2003 suggest, VC capital could act as a signal), while these factors do not stimulate large firm start-up.  By contrast larger ventures are associated with high income and corporate tax rates as well as new sectoral investments undertaken by venture capitalists.   Our analysis indicates that the factors emphasised in labour economics provide a good account of micro firm start-up while these factors are replaced by those emphasised by more macro, industrial and financial factors in the case of larger firm start-up.  

The results are important in many respects.  First, they help in understanding how the business start-up sector of the economy is affected differently by many factors that to date have been assumed to have a uniform influence on business start-up activity.  Second, as per unit changes in start-up by larger ventures will have greater consequences for economic performance, the results give us a better insight into how these factors affect the entrepreneurial economy.  Finally, the results indicate that any attempt to manipulate firm start-up by policy measures would need to address these differences in influences as the causes of market failure may not be uniform across firm start-up size category.
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� VAT (Value added tax) registrations in the UK are one form of measuring a business start up. 


� Through use of valuation measures such as price to earnings ratios and presented discounted value of free cash flows, we know that after tax profits are positively related to venture value so that the discussion here also relates to entrepreneurs who do not use profit dividends to extract the value of the venture.  
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