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1. Introduction 

 

The micro-economic foundations of regional competitiveness have been receiving 

increased attention in academic as well as in political circles. An interesting finding in this context is 

the significant heterogeneity in the performance of enterprises, underlying regional 

competitiveness. More importantly, a relatively small group of companies appears to account for the 

major share of innovation and exports in a region or country (Altomonte and Békés, 2016). Equally 

striking is the performance of a limited group of mostly young firms that rapidly become large scale 

and generate the most significant share of new jobs in the economy (see Henrekson and Johansson, 

2010a for a survey). These so-called High-Growth Firms (HGFs) are commonly defined as enterprises 

with average annualised growth in employees (or turnover) greater than 20 percent a year over a 

three-year period, and with 10 or more employees at the beginning of the observation period 

(Eurostat-OECD, 2007). The role of HGFs extends beyond creating jobs (Henrekson and Johansson, 

2010) into delivering productivity upgrades (Bos & Stam, 2011; Delmar et al., 2011) and innovation 

to the region or country (Stuart, 2000). HGFs challenge incumbent firms to speed up innovation and 

raise productivity. HGFs not only disproportionately contribute to employment, they are also more 

productive and grow stronger in productivity than other firms (Du and Temouri, 2015). As part of 

this creative process, inefficient firms are forced to exit the industry, freeing up resources for more 

efficient use by more productive firms (Castellani and Koch, 2015). The incidence of HGFs is 

therefore a prime indicator of regional dynamism.  

Recent research has also demonstrated that the growth of HGFs is not persistent over time 

but is highly erratic, and that periods of rapid growth are often followed by stagnation or even 

decline in firm size (Daunfeldt et al., 2015b). HGFs are also few in number, and it is hard to predict 

those that will emerge as high-growth firms. The growth process is subject to internal and external 

trigger points that are, in many cases, hard for an outsider to uncover (Brown et al., 2013). As noted 

in the literature, there are many random factors influencing firm growth and the occurrence of HGFs 

(Moreno and Coad, 2015). Notwithstanding the difficulty in predicting which individual firms will 

emerge as HGFs, there appears to be systematic differences across regions in their ability to 

generate HGFs. The need to better understand the local and regional context in which such high 

impact entrepreneurship emerges is therefore paramount to explain differences in competitiveness 

across regions.  
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Several factors have been identified as prime growth drivers for a region. Those 

fundamental growth factors have been grouped together into pillars of regional competitiveness, 

sustaining the region’s capacity to generate future welfare. Given the contribution HGFs are making 

as mediators to regional growth and welfare, we can expect the incidence of HGFs to correlate 

strongly with the ‘fundamental’ growth factors, or pillars of regional competitiveness.  

Figure 1 shows the relationship between regional GDP per capita in 2012 and the share of 

HGFs in the region, i.e. the HGF Incidence (HGFI), measured over the period 2008-2011. Figure 2 

plots the share of HGF in the region against the Regional Competitiveness Index (RCI), compiled by 

the EU Commission for the year 2013 based on data for 2012 or the most recent years preceding 

that.  

The RCI index is a composite measure that summarizes essential regional environmental 

conditions deemed essential for improving the productivity of a region and its growth potential. The 

measure groups together ten ‘growth’ pillars, which include factors such as Institutional quality, 

efficiency of markets, and technological infrastructure of the region (Annoni and Dijkstra, 2013).  

 

  

The RCI index is a broad measure and seeks to capture the conditions that stimulate all 

sources of productivity growth. Clearly, not all the factors are equally important in stimulating the 

birth and development of high-growth firms. In this paper, we investigate which of the factors are 

Figure 1: HGFI against GDP per capita (2012)  Figure 2: HGFI against RCI 
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important contributors to the development of HGFs. To this end, we develop a model which builds 

on the recent theoretical as well empirical insights about regional ecosystems that stimulate and 

support ambitious entrepreneurship.  

 We relate HGF incidence to the quality of entrepreneurial growth opportunities in the 

region, which originate within the specific ecosystem of the region that is largely shaped by a set of 

distinct factors included in the competitiveness index. The realisation of growth opportunities is 

reflected in the distribution of the growth of firms in the region. Some regions are able to generate 

more HGFs in the upper tail of the distribution than others (Goedhuys et al., 2016).  

The importance of the regional context for entrepreneurship and innovation has been well 

documented in the literature (Gumbau Albert, 2017). However, the link between the regional 

context and the occurrence of HGFs has been somewhat neglected (a recent exception focusing on 

the US is the study by Li et al., 2016). In a recent review of the literature, Moreno and Coad 

expressed it as follows: ‘The differences of HGFs across countries should be a central fragment of 

research, as it can shed further light into the demands of HGFs in specific countries. The reasons for 

such differences across countries, the role of institutions and the barriers to growth present in 

different countries should be studied’ (Moreno and Coad, 2015).  

In seeking to fill this gap, our research makes several contributions. First, we show the 

relevance of applying the analysis to the finer level of the region rather than the country, in line with 

Békés and Ottaviano’s observation that proximity is a key factor for competitiveness and its 

‘granularity’ (Békés and Ottaviano, 2016). We present original evidence on the regional variation of 

the incidence of HGFs across a wide range of EU regions and countries, covering very diverse 

institutional, social and economic contexts. Second, we empirically show that a strong presence of 

creative occupations plays a pivotal role in a region’s ability to generate HGFs. To this end, we 

develop a comprehensive model of regional contextual drivers that explains the regional variation in 

the incidence of HGFs. Third, we show how the empirical results can be used to benchmark regions 

regarding their capacity to generate HGFs and can help to design effective policies supporting the 

development of High-Growth Firms in the regions. 
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2. Location bound determinants of HGFs  

 

HGFs are rather heterogeneous in composition and include a mix of young, old, small and 

larger firms, ‘high-tech’ firms and traditional firms (Moreno et al., 2015; G). Some studies have 

emphasized the relationship between strong growth and the characteristics of the entrepreneur 

including educational background, ambition level, and prior experience of either entrepreneurship 

or working in the same industry (Baum and Locke, 2004; Chatterji A.K., 2009). The role of clusters 

and prior industry experience in the development of HGFs has been linked to the knowledge 

spillover theory of entrepreneurship (Audretsch, Keilbach and Lehmann, 2006; Acs, Braunerhjelm, 

Audretsch and Carlsson, 2009). The evidence in this context demonstrates that HGFs are location 

bound and rely on the particular ecosystems of regions and cities including the presence of strong 

universities, venture capitalists, and various forms of social capital, which consists of networks, 

informal relationships, and linkages with other firms in the region (Audretsch, 2012). HGFs tend to 

be concentrated in specific regions and localities. For instance, Acs and Mueller (2008) found strong 

concentrations of young HGFs in a small number of US cities. Studies of the UK, Norway and the 

Netherlands found that HGFs occur in both core and peripheral regions but that there is an over-

representation of HGFs in core or mid-sized cities (Stam, 2005).  

  

 

Regional ecosystems and high growth entrepreneurship  

Given that most HGFs are growth-oriented entrepreneurial firms, there is an obvious 

relationship with the regional determinants of ambitious entrepreneurship. Autio and Acs (2010) 

consider that the growth of strongly performing entrepreneurial firms results from a combination of 

three factors: (1) the quality of opportunities available to the firm; (2) the motivation of the firm’s 

decision makers to pursue those opportunities; and (3) their ability to do so successfully. In this view, 

HGFs are seen as firms that seize and develop strong growth opportunities, not always through 

product or process innovation but also, increasingly, through organisational innovation involving the 

development of new business models (Hinton et al., 2013). Regions that are more able than others 

to stimulate such growth opportunities and/or remove obstacles that otherwise would prevent 

individuals or firms from exploiting such opportunities are likely to generate more HGFs. The 
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Regional Competitiveness Index captures the essential elements of such a growth-supportive 

regional ecosystem.  

Institutions  

Variations across regions in entrepreneurship and growth have been associated with the 

quality of regional government and differences in the institutional context, especially taxation and 

regulation. Institutions include all economic, political and social arrangements that provide a 

framework for efficient transactions. Strong enforcement of property rights and the absence of 

corruption and red tape in a democratic, market-oriented economy are important basic elements 

that cultivate entrepreneurial creativity and innovation, and encourage international exchange 

(Fogel et al., 2006). Regional institutions have been gaining increased power in terms of creating the 

political and economic contexts for innovation and growth (Rodríguez-Pose, 2013). The role of well-

developed institutions in improving the innovative performance of countries and regions has 

received growing empirical support in the literature (Sleuwaegen et al. , 2014). In the context of 

HGFs, Henrekson and Johansson (2010b) identified three institutional elements as essential conduits 

for their development: the tax system, the organisation and regulation of labour markets, and 

competition law and enforcement, while Lee (2014) identified the difficulty in obtaining adequate 

finance for growth as a major obstacle in the development of HGFs. A recent study concerning the 

US found that strong local government was positively correlated with the occurrence of HGFs at the 

county level (Li et al., 2016). Important differences in the quality of regional governance have also 

been noted in EU regions, and linked to differences in the competitive performance of EU regions 

(Charron et al, 2014).  

Agglomeration economies and infrastructure  

Regional entrepreneurship and growth are also found to be strongly associated with 

agglomeration economies, and a supporting infrastructure in the region (Morrison and Schwartz, 

1996; Audretsch et al., 2015). A well-developed infrastructure is particularly conducive to seizing 

entrepreneurial growth opportunities, through reducing barriers to entry, enhancing the 

connectivity of people, and improving the accessibility and widening of markets. The region’s 

infrastructure – comprising not only the accessibility of regions by different modes of transport, 

information and communications networks but also the availability, cost and presence of supporting 

services in finding suitable premises – has been ascertained to be an important factor in facilitating 

HGF growth (Lee, 2014).  
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The impact of broadband as ‘new’ infrastructure generating greater economic growth and 

stimulating new ambitious ventures has become a central element in policy-making in the EU. The 

‘Digital Agenda for Europe’ emphasizes the key role of broadband in generating start-ups in telecom, 

ICT and related industries, and as an incubator for growth and the development of new firms in 

other industries. This occurs largely through providing access to specific information and customers, 

and stimulating new business models based on digital technologies. In a recent study, the OECD 

notes that broadband has made outsourcing and off-shoring more efficient, changing personal and 

business practices dramatically (OECD, 2010). In one of the few empirical studies on the topic, 

Audretsch et al. (2015) find a link between various elements of infrastructure and entrepreneurship, 

measured by start-up activity in a wide set of German regions. The study also shows the particular 

importance of ICT networks for knowledge-intensive services, a sector that is found to host more 

HGFs than other sectors (Goedhuys et al., 2016). 

 

Human capital 

A salient factor in the studies examining HGF characteristics is the dependence of HGFs on 

highly educated management and teams of skilled workers, notwithstanding the finding that HGFs 

tend to create many jobs for unskilled workers as well (Moreno et al., 2015). Entrepreneurs vary in 

their growth aspirations, a factor that is found to relate to their human capital and expertise. Many 

founders of HGFs combine high educational qualifications with strong ambition, imagination and 

communication skills, and are generally supported by well-educated management teams (Dodds and 

Hamilton, 2007; Stam et al., 2012). Universities, business schools and other institutes of higher 

education are not only essential for the development of the required skills and expertise but are also 

increasingly partners in the creation of new growth opportunities. In practically all of the top 

performing regions globally, there are close ties between the educational system and the private 

sector in generating basic and applied research and commercialising it in innovative companies 

(German-Soto and Flores, 2013). A preponderance of highly educated people manifested itself as an 

important driver of HGFs in US counties (Li et al., 2016). Recent survey evidence reveals that the 

limited availability of ambitious creative leaders and skilled workers is a major constraint on firms 

seeking to sustain high growth (Lee, 2014). Hence, from a location point of view, the availability of a 

large pool of skilled people in the region appears to be a necessary condition to foster HGF 

development.  
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Creative workers 

A stream of recent research has highlighted the importance of creative occupations in 

stimulating innovation, entrepreneurship and growth in the region (Mellander and Florida, 2014). 

The emergence of HGFs fits into this nexus. In environments with a strong presence of creative 

workers, the blending of expertise, creative thinking skills and motivation is likely to generate more 

innovative ideas, growth opportunities and their exploitation. Richard Florida’s creative capital 

theory (2002) claims that it is the density not only of human capital but also of occupations with a 

creative component – the so-called creative class – that is primarily responsible for urban innovation 

and subsequent growth. Florida’s thesis builds on the work of Jane Jacobs (1969) on city 

agglomeration and insights concerning endogenous growth (Romer, 1993). In spite of some 

scepticism, which questions the explanatory power of the creative class (e.g. Glaeser, 2005), there is 

mounting evidence to support the prominent role of creative occupations in regional growth, 

innovation and entrepreneurship (Stuetzer, 2014). The ‘creative class’ consists of workers “whose 

economic function is to create new ideas, new technology, and/or new creative content”, including 

scientists and engineers, architects, designers, artists of all sorts, and educators (Florida, 2002). The 

creative occupations represent a combination of supply and demand for creative skills, implying 

that, in addition to good supply, there should be strong demand and a willingness to pay for creative 

skills in the region. Hence, the creative class and educationally based human capital measures do not 

fully overlap. For instance, it was found that only 72 percent of university graduates in the US had a 

creative job and only 59 percent of creative-class workers had a university degree (Mellander and 

Florida, 2014). Boschma and Fritsch (2009) found that, in a set of EU regions, the creative class 

outperformed educationally based human capital as the explanatory variable for innovation and new 

firm formation, whereas human capital was more strongly related to patenting. Sleuwaegen et al. 

(2014) identified a complementary role for both variables in relation to the innovation performance 

of EU regions but also found that the creative class dominated the relationship. 

 

Several processes are hidden beneath the relationship between the creative class and its 

impact on innovation, ambitious entrepreneurship and the emergence of HGFs, but all emphasize 

frequent geographically bound face-to-face interactions linked to a high density of creative capital 

and human capital mobility in the region. Frequent interactions generate more ‘creative’ spillovers, 

which result in more innovation and ambitious entrepreneurship (Capello, 2013). Employee mobility, 

R&D co-operative ventures and spin-offs are common routes taken by knowledge spillovers resulting 

in new businesses (Audretsch et al., 2008). A dense creative class provides a high degree of 

7 
 



 

complementary expertise that creates ‘new combinations’ and facilitates the absorption of new 

technologies. Knudsen et al. (2008) find evidence that creative density has a strong and 

complementary role to play in generating more innovations in the region. Several case studies look 

deeper into the process and demonstrate how the specific interactions among the creative, 

technical, business, and design communities of the Montreal region have a positive impact on the 

innovative and total business activity in the region (Stolarick et al., 2006). Stuetzer (2014) deepens 

the spillover approach and shows the importance of an intermediating variable – individual 

opportunity perception – within the entrepreneurship process. Opportunity perception is the 

individual assessment of a situation conducive to new economic activity. A high density of creative 

occupations fosters the creation of diverse knowledge that underlies opportunity formation, offering 

further possibilities to recombine existing knowledge in new ways with business ideas, and to 

facilitate the transmission of such ideas. Not all knowledge can be made explicit; the tacit 

component requires face-to-face contact for transmission and is bounded in space (e.g. Gertler, 

2003). Stuetzer (2014) demonstrates empirically for German regions that opportunity perceptions 

are substantially higher in regions hosting a strong creative class. Hence, the presence of a strong 

creative class with more diverse and active knowledge interactions in the region should affect not 

only the quantity but also the quality of individual opportunity perceptions and realisations, 

resulting in more growth opportunities.  

   

 

3. Data and empirical model  

 

We study the incidence of HGFs across EU regions over the period 2008-2011. HGF 

incidence, HGFI, is calculated as the share of HGFs in the total number of companies based in the 

NUTS2 region. The data were retrieved from the Amadeus database (Bureau van Dijk, 2015). Only 

companies that reported their employment in both 2008 and 2011, and that undertook their 

principal activity in one of the EU regions were included in the analysis. Common to most other 

studies in the field, we measure firm growth in terms of changes in employment (Coad et al., 2014). 

An HGF is, according to the Eurostat-OECD definition, a firm that had been growing at an average 

growth rate of 20 percent per year over the period 2008-2011 and counts at least ten employees in 

the first year of measurement. Using the Eurostat-OECD measure (or a single measure) to identify 

HGFs has been subject to substantial criticism. The cut-off rate of 10 employees excludes the strong-
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growing small firms, accounting for a significant proportion of employment creation (Daunfeldt et 

al., 2015a) and includes many different types of firm and modes of growth (Moreno et al., 2015). 

While these concerns are legitimate, we see them as less constraining for the purpose of our 

analysis. Our purpose is not to measure contributions to employment growth in the region, nor to 

focus on the individual HGF or the growth process itself, but to identify regional conditions that spur 

strong firm growth in the region. The indicator we use reflects this by measuring the presence of 

firms that are able to grow strongly above a minimum size. It is not a complete measure, and it does 

not take into account all the particularities of the growth distribution of firms. However, it has the 

advantage that is widely used in the literature, straightforward to interpret, and can be calculated 

from a single data source, which improves comparability across regions. There is also some evidence 

that many of the salient features characterizing HGFs do not critically depend on the measure used 

(Moreno et al., 2015). 

 

Because of data limitations regarding the explanatory variables and because of variation in 

the degree to which firm data is reported across countries, we were obliged to restrict our analysis 

to 141 NUTS 21 regions in 12 EU member states: Austria (AT), Belgium (BE), Denmark (DK), Germany 

(DE), Finland (FI), France (FR), Ireland (IE), Netherlands (NE), Portugal (PO), Spain (ES), Sweden (SW), 

and United Kingdom (UK). The map below illustrates the regional variation in the incidence of HGFs 

across these regions using shading intensity (see Figure 1). The darkest-shaded regions contain the 

highest share of HGFs amongst all firms. The high incidence of HGFs in the northern countries of the 

EU is striking, with the highest incidence in the capital city regions of these countries.  

  

1 NUTS2 stands for Nomenclature of Units for Territorial Statistics. Level 2 corresponds to regions 
varying in size between 800,000 to 3,000,000 people. 
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Figure 3 Regional incidence of HGFs in the EU (2008-2011) 

 

 

Figure 4 shows a box plot of the distribution of the incidence of HGFs across regions by 

country. The line in the middle of the shaded box is the median value. The shaded box indicates the 

values of the second and the third quartiles (i.e. between the 25th and 75th percentiles of the 

distribution). The length of the lines extending from the boxes corresponds to the minimum and 

maximum incidence of HGFs within 1.5 times the interquartile range (IQR). Observations beyond 

these lines are considered outliers. The dots for the positive outliers in the last two plots of Figure 4 

relate to the capital city regions of Sweden and the UK.  
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 Figure 4 Box plot of the variation of the regional incidence of HGFs by country. 

 

 

The plot shows that the highest median of the incidence of HGFs is found in the regions of 

northern EU countries such as the UK, Sweden, Finland and Germany, but it also shows substantial 

variation in HGF incidence across regions within these northern countries. This variation highlights 

the relevance of taking the region as the unit of analysis rather than the country.  

To explain the regional differences in HGF incidence, HGFI, we propose a logistic model 

that relates HGFI in the region to the set of explanatory variables depicting the region’s ecosystem 

supporting high-growth firms:  
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The first variable, INST, is a composite measure that captures the quality of regional 

government and the institutions facilitating the functioning of business in a market environment. In 

Annex 1, we list different variables retrieved from the Regional Competitiveness Index that are 

included in the composite measure. The second composite measure, INFRA, measures Infrastructure 

and is composed of four variables (see Annex 1). Two variables capture the deployment of internet 

infrastructure, which is ultimately linked to its use. A first variable proxies the penetration of 

broadband in a region by the share of households with broadband connections, while the second, 

the Network Index, measures the number of so-called autonomous systems or individual networks 

per million inhabitants. These networks are not just limited to Internet Service Providers but can also 

be maintained by academics, government and firms. The other two variables are related to the more 

traditional physical infrastructure. One variable measures the potential accessibility of a region by 

weighing its population by travel time along motorways and railways and, in addition, takes into 

account the daily number of passenger flights. The last variable measures the development of the 

real estate sector by considering the share of employment accounted for by real estate activities in 

the region.  

The next two factors in the model – population density (POPD) and the expected growth of 

the region (GROW) – control for the self-reinforcing effects specific to the system dynamics of 

regional development (Pumain et al., 1991). Both variables control for agglomeration effects that are 

not taken up by the other contextual drivers. Population density is measured as the number of 

habitants per square kilometre of surface. Expected regional growth is proxied as a linear 

extrapolation of lagged regional GDP growth over the years, 2008-2011.  

The final three variables measure the availability and employment of human capital in the 

region. We propose a cascading structure for human capital and its occupations where each variable 

is divided by the previous variable in order to avoid identification issues due to potentially high 

correlations of the related variables (see Hall et al., 2005). The coefficients in this cascading 

specification are to be interpreted as a premium or a discount on the former variable. For example, 

if CREAT, the creative occupations of human capita in the region, has a positive impact, the positive 

estimated coefficient 𝛽𝛽7 would reflect a creativity premium on top of the positive evaluation of the 

region’s human capital, HUM CAP 𝛽𝛽6. 

The first variable in the structure, HUM CAP measures the proportion of 25-64 year-olds in 

the region that is highly educated. CREAT measures the importance of the so-called creative 

professions in the region, i.e. the ‘Core Creative Class’, as originally proposed by Florida (2004). A list 

of these occupations is given in Annex 1. HT in turn equals the proportion of workers in high-tech 
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manufacturing industries and high-tech knowledge-intensive service sectors as a share of the 

creative occupations. The last variable is added because the ‘core creative class’ measure of the EU 

Statistics leaves out technicians in high-tech occupations and (management) workers in knowledge-

intensive service industries, a category that is often included in the measures used in North-

American studies to depict the creative class (see Falk et al, 2011). To facilitate interpretation, we 

normalized each of the explanatory variables between zero and one using the min-max procedure, 

such that each value represents a position relative to the minimum of the variable across the 

regions.  

 

4. Empirical Results 

The results of the empirical model are reported in Table 1. Each estimated coefficient 

corresponds to the effect of a marginal (unit) change in the variable on the log of odds of HGFI.  

In the first investigation, we test the basic model, which examines the role of human 

capital in the region without taking into account its employment in creative occupations. Each of the 

explanatory variables in Column (1) shows a positive impact on the incidence of HGFs, supporting 

the role institutions, infrastructure, and human capital and agglomeration dynamics play in the 

regional ecosystem. Adding the occupation variables, following the cascading structure proposed in 

the previous section, improves the overall fit of the model, as shown in column 2 of Table 1.  

 The estimated standard errors of the infrastructure and institutions coefficients are rather 

wide in the model of column (2). We tested for possible collinearity problems by performing a 

Variance Inflation Factor (VIF) test. The test indicates the extent to which the variance of the 

coefficients of the two factors is inflated as a result of multicollinearity. The test in Table 2 indicates 

high scores for institutions and infrastructure, with a tolerance factor as low as 39 percent for 

infrastructure. The strong correlations between institutions and infrastructure (see Annex 2) appears 

to contribute most to this multicollinearity problem.  
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Table 1. Weighted Least Squares regression for grouped data. Dependent variable is logit HGFI 

 (1) (2) (3) (4) (5) 

INST 0.177 0.247** 0.242* 0.244* 0.248**  

 (0.133) (0.124) (0.131) (0.125) (0.124)   

INFRA 0.382** 0.100 0.109 0.088 0.082   

 (0.162) (0.162) (0.171) (0.166) (0.179)   

POPD  0.601*** 0.754*** 0.740*** 0.765*** 0.751*** 

 (0.139) (0.134) (0.160) (0.137) (0.135)   

GROWTH 0.541*** 0.240* 0.240* 0.218 0.240*  

 (0.127) (0.132) (0.133) (0.145) (0.132)   

HUM CAP 0.227** 0.198* 0.190 0.200* 0.185   

 (0.110) (0.116) (0.127) (0.116) (0.127)   

CREAT  0.543*** 0.543*** 0.540*** 0.544*** 

  (0.127) (0.128) (0.129) (0.128)   

HT  0.300*** 0.290** 0.281** 0.289**  

  (0.109) (0.118) (0.119) (0.118)   

CAP   0.011           

   (0.065)           

PAT    0.041          

    (0.106)          

KIS     0.044   

     (0.173)   

Constant -3.860*** -3.958*** -3.955*** -3.943*** -3.971*** 

 (0.076) (0.073) (0.076) (0.084) (0.090)   

      

R-squared 0.483 0.553 0.550 0.550 0.551 

N 141 141 141 141 141 

Standard errors in parentheses, * p<0.1, ** p<0.05, *** p<0.01 
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Turning back to the results in column (2) of Table 1, a strong effect on HGFI originates from 

CREAT, the percentage of human capital employed in creative occupations. An additional premium, 

but smaller in magnitude, results from HT, the percentage of creative workers employed in high-tech 

or knowledge-intensive industries. The results confirm the important role the allocation of human 

capital to creative occupations plays in stimulating the incidence of high-growth firms in the region. 

As the variables are normalized, the estimated marginal effects of the explanatory variables reflect 

their relative importance in explaining the incidence of HGFs in the region. However, these results 

should be interpreted against the actual distribution of scores of the regions for each of the different 

variables (see Annex 3). For some variables, the average score is far from the maximum value of one, 

with a wide dispersion of scores across the average. This is, for instance, the case for population 

density. 

 In Figure 5, we therefore provide a further interpretation of the results, taking account of 

the observed differences. Figure 5 shows the estimated High-Growth Firm incidence for an average 

region, i.e. region where all variables are set at sample averages. This High-Growth Firm incidence 

corresponds to the first bar in Figure 5. The next bar shows the impact of moving the average region 

to a top position for Infrastructure. Such a change would increase the region’s HGFI from 3.8 to 4  

percent. The next bars do the same when the other explanatory variables are changed to a top 

position, holding all other explanatory variables at their average value. The biggest impact is for 

population density, for which variable the estimated coefficient is relatively high and the average 

region at a low average score. The second biggest impact is for the creativity variable, for which the 

estimated marginal effect is the highest among all the explanatory variables. The lowest impact is for 

Infrastructure, which signals its role as a necessary condition for hosting high-growth firms but 

without exerting the same stimulating role, as the one observed for creative occupations, especially 

as they concentrate in high-tech or other knowledge-intensive activities. 
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Table 2. Variance Inflation Factor Test 

Variable VIF SQRT* VIF Tolerance** 
    
INST 1.99 1.41 0.5020 
INFRA 2.57 1.60 0.3891 
POPD 1.43 1.19 0.7006 
GROWTH 1.24 1.11 0.8085 
HUM CAP 1.39 1.18 0.7215 
CREAT 1.54 1.24 0.6492 
HT 1.30 1.14 0.7717 
    
Mean VIF 1.64   
 
Note: The square root (SQRT*) of the VIF factor measures the factor by which the standard error 
of the coefficient of the variable is increased compared to no correlation. The Tolerance** factor 
measures the percentage of the variation in each factor that is specific to the factor and 
unexplained by the other factors in the model. 

 

 

Figure 5: HGFI response to a discrete change of a variable to the maximum position 

   

 

Robustness checks 

 

We tested the robustness of the results against possible spurious effects resulting from 

HGF concentrations in capital cities. Since HGFs tend to be concentrated in the capital cities of the 
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different countries included in the sample, the results could well be affected by these ‘outlier’ 

observations. In order to test for such spurious effects, we included a capital city dummy in the 

model, equal to one if the region contains the capital city of the country. As can be verified from the 

results presented in Column (3), the inclusion of the Capital region dummy (CAP) in Column (3) does 

not significantly affect the results.  

Another possible spurious effect is ‘technological innovation’ bias, the extent to which the 

results are driven largely by technological innovation in the region and relate only to a restricted set 

of firms that patent their innovations. To test for this possibility, we included the patenting intensity 

(patents per capita) of the region as an additional explanatory variable (PAT) in Model 5. Again, the 

results in Column (4) show no significant effect for patenting intensity and no real differences with 

the previous results. Furthermore, the results do not change when we add employment in 

knowledge-intensive services (KIS) as an extra explanatory variable in column (5).  

As a final check of the fit quality and robustness of our model, we contrasted our results 

with the outcome of a data mining LASSO regression analysis, which selects variables from all of the 

73 variables included in the Regional Competitiveness Index. Annex 4 lists all the variables selected 

by LASSO, with the goodness of fit shown at the bottom of the table. Except for the confusing results 

for the health-related variables, the selected variables correspond well to those we included in our 

conceptually derived model.  
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Discussion and conclusions 

Our research identified five discrete elements of the regional ecosystem that  stand out as 

determinants of HGF incidence in the region. The first element, Institutions, includes all economic, 

political and social arrangements that provide a framework for efficient transactions and for the 

incentives that ambitious entrepreneurship requires. The significance of institutional quality for the 

development of HGFs in a region deepens and reinforces previous findings in the literature, based on 

either different research approaches or focused on particular (sets of) countries. Strong 

enforcement of property rights, the quality of regional governance, the absence of corruption, and 

the ‘rule of law’ consistently applied are key elements in fostering entrepreneurial creativity, 

innovation and international exchanges with other countries and regions (Hill, 2014; Varsakelis, 

2006; Tebaldi and Elmslie, 2008). Furthermore, stringent product and labour market regulations 

have a negative effect on innovation intensity and growth (Bosma et al., 2012; Henrekson, M. and 

Johansson, D., 2010). The relevance of the Institutions factor is reinforced by the fact that HGFs tend 

to occur more often in the service sectors. Many of the service sectors are still subject to 

considerable product market regulation and control in EU regions, which prevent effective 

competition in these industries from taking place and act as regional barriers impeding the growth of 

firms (Smith, 2015). The second element, Infrastructure, relates to the accessibility of the region, the 

development of the real estate sector and the presence of a well-developed information and 

communications infrastructure in the region. The provision of high-quality communications 

infrastructure, based on efficient broadband networks, is crucial for the development of knowledge 

clusters and also for organizing global supply chains in diverse industries (Sleuwaegen et al., 2014). 

The third element, Agglomeration, is found to have a very large and significant impact on HGF 

formation. The result underscores the importance of dense markets in terms of demand for new 

products and services as well as the supply of intermediate inputs, specialized workers, and services. 

The importance of urban economies and dense networks at regional level, stimulating various kinds 

of exchange and knowledge spillover among individuals and firms has been well documented in the 

literature.  

The fourth element, Human Capital, measured by the availability of highly educated people 

in the region, is important as a human capital supply factor and as an input factor to sustain the 

growth of firms. The limited availability of qualified and ambitious collaborators has also been 

earmarked as one of the major factors constraining firms from rapid growth (Lee, 2014). Hence, 

regions well-endowed with highly educated people are better placed to grasp growth opportunities 

and to support ambitious firms in their growth endeavours. However, not all human capital is 
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equally important. The results point a big premium resulting from human capital employed in 

creative occupations. Interestingly, among all the variables, the so-called creative class generates the 

largest impact on the formation of HGFs in the region. This fifth element of the ecosystem consists 

of people who are engaged in creative and innovative jobs, irrespective of their industry affiliations 

or educational attainment (Florida, 2004; Boschma et al., 2009). The importance of the creative class 

for innovation and the growth of a region has been clearly demonstrated (Boschma et al., 2009; 

Sleuwaegen et al., 2014). Our study is the first to highlight its significance for HGF generation in the 

region. The creative class is a source of inspiration for new ideas and their transmission leading to 

creative growth opportunities, innovative products and business models. Creative people are also 

pivotal in the transfer of knowledge and skills across firms and sectors and other intangible spillovers 

on the regional level (Zucker et al., 1998; Almeida and Kogut, 1999). Among the creative 

occupations, we found an extra HGFI premium for occupations in high-tech and knowledge-intensive 

industries. This result is consistent with the finding that HGFs occur more frequently in knowledge-

intensive industries but, in the robustness checks of the model that we presented, it was shown that 

this effect is not confined to these industries.  

By showing the relevance of the regional ecosystem as outlined above, our study makes 

several contributions to various research lines in the HGF literature. First, we show the relevance of 

taking the region as the unit of analysis and focusing on the regional context to explain the 

occurrence of HGFs. Previous work largely ignored location-bound factors, focusing on the individual 

characteristics of firms and/or entrepreneurs and often neglecting the particular business context 

offered by the region (Moreno et al., 2015).  

Second, in the empirical model explaining the incidence of HGFs, we show the relevance of 

including both the supply of educated workers in the regions and their allocation to creative 

occupations. In prior literature on regional creativity, there has been an ongoing debate on whether 

the concept of the ‘creative class’ adds to the literature on regional innovation systems in which an 

educated workforce is key. The results highlight the importance of the latter, emphasizing the 

relevance of an educated population in the region as a necessary, albeit insufficient, condition for 

the development of HGFs.  

Third, the regional drivers we identified have relevance for the policies regions put in place 

to foster the emergence and performance of HGFs. There has been a significant debate in the 

literature concerning the distinguishing characteristics of high-growth firms and the design of 

effective policies to support them (Mason and Brown, 2015). In a recent contribution, it is argued 

that several myths about these firms, based on ‘misconceived preconceptions’, have become deeply 
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embedded in policy frameworks (Brown et al., 2017). In the ongoing debate, there are good 

arguments for favouring policies that target and assist (potential) high-growth firms on a relational 

base (Brown et al, 2014; Marchese, 2016) as well as arguments for improving general policies that 

foster the growth of all firms (Terjesen et al., 2016). Our work has implications for both sets of 

policies. Regions showing weaknesses in some of the contextual drivers of HGFs could develop 

policies to improve these conditions in order to help all ambitious firms in the region. In the 

meantime, the weaknesses exhibited also pinpoint ‘growth obstacle areas’ where relational 

approaches assisting selected firms may be most effective. 

As a final consideration, we must acknowledge some limitations and shortcomings in our 

study. Notwithstanding the relevance of the approach and the results obtained, the use of cross-

section analysis and data ignore regional particularities and development processes that may be 

idiosyncratic to particular regions. Because of data availability issues, we also had to restrict our 

analysis to a set of countries that excluded the newer EU member states of Eastern Europe. There is 

great variation in development across the regions in our sample, but it remains unclear to what 

extent our findings may hold true for the very poor regions in the newcomer countries.  
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ANNEX 1: DATA SOURCES. 

Variable Description Data source 
INST Institutions scores for the year 2012, covering  

National institutions 
Corruption perception, Voice and accountability, 
Political stability, Government effectiveness, 
Regulatory quality, Rule of law, Control of 
Corruption, Ease of doing business index, Property 
rights, Intellectual property protection, Efficiency 
of legal framework in settling disputes, Efficiency 
of legal framework in challenging regulations, 
Transparency of government policymaking, 
Business costs of crime and violence, Organized 
crime, Reliability of police services (2011) 
 

EU Regional Competitiveness Index JRC and 
DG Regio, European Commission (Annoni, 
P. and Dijkstra, L., 2013) 
 
 

 Regional institutions: 
 
Regional Competitiveness Index scores based on 
variables pertaining to Corruption perception, 
Voice and accountability, Government 
effectiveness, Rule of law (2009) 

EU Regional Competitiveness Index JRC and 
DG Regio, European Commission (Annoni, 
P. and Dijkstra, L., 2013) 
 

INFR Infrastructure: 
Motorway potential accessibility and railway 
potential accessibility, measured as population 
living in surrounding regions weighted by travel 
time and the number of passenger flights (2010) 
 

EU Regional Competitiveness Index JRC and 
DG Regio, European Commission (Annoni, 
P. and Dijkstra, L., 2013) 
 

 Networks index: 
the number of routed/advertised autonomous 
systems per million inhabitants (Normalised index 
of performance relative to the median values in the 
OECD area) (2011) 
 

OECD. (2012), OECD Science, Technology 
and Industry Outlook 2012, OECD 
Publishing, Paris. 
 

 Broadband:  
Share of households with access to broadband in 
the region (2008-2011) 
 
Real estate: 

Regional Statistics Eurostat 

 Share of total population employed in real estate 
activities (2009-2011) 

Regional Statistics Eurostat 
 

POPD Persons per km2 (average 2008-2011)  Regional Statistics Eurostat 
GROWTH % growth in GDP per capita between 2008 and 

2011 
Regional Statistics Eurostat 

HC 
 
 
 
 

Tertiary education: 
 
% of population aged 25-64 with successfully 
completed education at the third level (average 
2008-2011) 

 
 
Regional Statistics Eurostat 

CREAT 
 

Core creative class employment: 
 
% of population aged 15-65 employed in the Core 

EU Regional Competitiveness Index JRC and 
DG Regio, European Commission (Annoni, 
P. and Dijkstra, L., 2013) 
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Creative Class (2010-2011) 
 
 The core ‘creative class' indicator from the 
European Commission consists of the following 
professions: 
21 Physical, mathematical and engineering science 
professionals 
221 Life science professionals 
222 Health professionals (except nursing) 
23 Teaching professionals 
243 Archivists, librarians and related information 
professionals 
244 Social scientists and related professionals 
245 Writers and creative or performing artists 
347 Artistic, entertainment and sports associate 
professionals 
521 Fashion and other models 
According to the International Standard 
Classification of Occupations. 
 

HT % of total employment in high-tech manufacturing 
and knowledge-intensive high-tech services (2008-
2011) 
 

Regional Statistics Eurostat 

CAP Dummy variable indicating whether a region 
contains a capital city 

 

PAT Number of applications per million inhabitants 
(2008) 

EU Regional Competitiveness Index JRC and 
DG Regio, European Commission (Annoni, 
P. and Dijkstra, L., 2013) 
 

KISS % of total employment in the financial, real estate, 
professional, scientific and support activities 
sectors  

EU Regional Competitiveness Index JRC and 
DG Regio, European Commission (Annoni, 
P. and Dijkstra, L., 2013) 
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ANNEX 2: CORRELATION MATRIX  

 INST INFR POPD GROWTH HUM 
CAP 

CREAT HT 

        
INST 1       
INFR 0.5975 1      
POPD -0.0125 0.3999 1     
GROWTH 0.2708 0.1139 -0.1389 1    
HUM CAP -0.2771 0.0138 0.2303 -0.1902 1   
CREAT -0.169 0.1325 0.2274 -0.1055 0.9632 1  
HT 0.1596 0.4699 0.3109 -0.0072 0.3998 0.4665 1 

 

ANNEX 3: SUMMARY STATISTICS 

 mean N sd 

INST .56 141 .23 

INFR .44 141 .2 

POPD .052 141 .12 

GROWTH .52 141 .19 

HUM CAP .12 141 .12 

CREAT .43 141 .18 

HT .35 141 .18 
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ANNEX 4: LASSO regression results 

Coefficients for variables retained after LASSO regression on all 73 variables in the Regional 
Competitiveness Index  
Government Effectiveness               0.00266 
Voice and Accountability               -0.00208 
Regional level corruption perception            0.0000828 
Ease of doing business index              -0.000274 
Motorway potential accessibility             0.00000773 
Railway potential accessibility              0.00000408 
Road fatalities                  -0.00000744 
Healthy life expectancy                -0.000207 
Cancer disease death rate               -0.000221 
Heart disease death rate               0.00041 
Suicide death rate                 -0.000541 
Disposable income per capita              0.0000204 
KIS Employment (% employment in the "Financial, real estate, professional, 
scientific and support activities" sectors (K-N))            

0.000341 

Total patent applications               0.0000114 
Core Creative Class employment              0.0000751 
Knowledge workers                 0.000362 
Scientific publications                0.000000312 
Total intramural R&D expenditure             -0.000536 
Share of employees in strong high-tech clusters 0.0106 
Constant                   0.0353 
R-squared                   0.722 
lambda                    0.000173 

Note: lambda found through 10-fold cross-validation for 100 possible values, optimized over 
the mean squared error. 
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