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Traditionally, much of the research on economic growth drivers has been focused on small and medium 

enterprises (SMEs). In recent years, the academic focus on small businesses has shifted to a particular 

group of firms that are interesting from an economic growth and policy development perspective, 

namely high-growth firms. While the standard definition that is recommended by the OECD is widely 

accepted, various scholars have used different definitions concentrating on different variables such as 

turnover or employment growth. Using new South African firm-level data, the study hypothesises that 

the identification of high-growth firms is highly sensitive to the measure of firm growth, such that 

different firm growth measures will return samples of firms with significantly different demographic 

characteristics. These differences will then have an impact on the findings of analyses based on these 

growth measures. They will also have implications for public policy recommendations that seeks to 

encourage the emergence of high-growth firms.
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1. Introduction 

Traditionally, much of the research on economic growth drivers has been focused on small and medium 

enterprises (SMEs). In recent years, the academic focus on small businesses has shifted to a particular 

group of firms that are interesting from an economic growth and policy development perspective, namely 

high-growth firms. Broadly defined as the fastest growing firms in an economy, these businesses have 

been shown to be responsible for a disproportionate level of net employment growth in developed 

countries, despite the high mortality and low growth rates that are observed among SMEs in general 

(Shane, 2009). Moreover, they have been found to be among the most productive and innovative firms in 

their industries, making them significant contributors to economic growth (Li & Rama, 2013). 

As such, scholars such as Shane (2009) argue that blanket policies that seek to encourage all SME 

activities are inefficient, as not all SMEs contribute to economic development; they argue that policy 

should rather focus on identifying firms that have high growth potential and seek to create an environment 

which would support these businesses. With the general consensus in the literature shifting towards this 

line of thinking, the policy focus among many governments and institutions is gradually shifting towards 

entrepreneurship policy which supports high-growth firms, as opposed to traditional SME policy (e.g. 

Lilischkis, 2011). 

An appropriate point of departure in the discussion of high-growth firms is how they are defined. While 

the standard definition recommended by the OECD, which uses the proportional change in some firm size 

measure over three consecutive years, is widely accepted, various scholars have used different definitions 

concentrating on different variables such as turnover or employment growth. From the Birch index to 

composite measures by other scholars such as Acs et al. (2008), the literature features a vast array of 

measures that define high growth in different ways, such that there is presently no consensus on how to 

identify high-growth firms.  

As noted by Delmar (1997), the use of different measures of growth impedes the extent to which empirical 

results in the literature may be compared. Furthermore, these methodological differences have 

implications for what policy makers can draw from the research on high-growth firms. If methodological 

differences result in the identification of distinct groups of firms with different characteristics, the 

implications derived for public policy may be contradictory or misleading for the growth measures 

adopted by policymakers.  

This study will make use of data from administrative tax records to analyse how the identification of high-

growth firms in South Africa may be sensitive to the definition of growth used. In particular, it will analyse 

the impact of using different definitions on empirical evidence regarding the characteristics and 

significance of high-growth firms. It will draw on the literature and compile a literature survey on the 

definition and impact of high-growth firms. The paper will then discuss the data that will be used in the 
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analysis, which was previously unavailable and is novel in the context of a middle-income economy. 

Section 4 will discuss the high-growth firm definitions to be used and will present the methodology that 

will be followed. Thereafter, the econometric findings of the study will be presented and discussed, 

followed by concluding remarks. 

 

2. Literature Review 

The rise of HGFs in research 

In his analysis of employment creation in the United States, Birch (1979) argued that the job-generating 

firm is not a large corporation but rather a small business. Despite some criticism that this finding evoked 

e.g. Brown et al. (1990) and Davis et al. (1996b), it became very influential among policymakers and 

inspired a theory in the literature that small businesses are vital to the job creation process (Acs, 1992; 

Storey, 1994). In a later breakthrough study Birch and Medoff (1994) refine the theory about who creates 

jobs and suggest that most creation of jobs by small firms occurs within a small group of firms, which 

they termed gazelles. The size of the firm, they argued, is less significant and it is rather rapid growth that 

characterised these businesses. 

The finding that a small group of high-growth firms (HGFs) contributes disproportionately to the creation 

of jobs in the economy has since inspired much similar research in other countries. Henrekson and 

Johansson (2010) conduct a survey of the literature and find twenty studies across different developed 

economies, all supporting the view that a small group of HGFs account for a disproportionately large 

share of employment growth. They have also been found to be among the most productive and innovative 

firms in their industries, making them significant contributors to economic growth (Li & Rama, 2013). 

Moreover, these enterprises are also found to have positive impacts on their industries; for instance, Bos 

and Stam (2014) find that an increase in the number of gazelles in a given industry has a positive effect 

on the subsequent growth of the industry. 

Key issues of interest in research 

Central to the issue of the prevalence of HGFs, another critical matter is what is meant by a high-growth 

firm. The OECD-Eurostat (Eurostat & OECD, 2007) convention has been broadly suggested, where a 

HGF is defined as one that initially possesses ten or more employees or that has at least four times the 

national per capita income in annual revenues, and that experiences average annualized growth greater 

than 20% per annum, over a three year period. There exists heterogeneity in the choice of growth indicator 

in the literature, however most studies use either turnover or employment growth. Gazelles are defined as 

young HGFs, aged up to five years old. 
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Another matter of importance in analysing the literature on HGFs is to distinguish between the impact of 

HGFs and that of small and medium enterprises (SMEs) in general on the economy. The World Bank’s 

Enterprise Surveys distinguish between two types of entrepreneurs, the necessity entrepreneur who 

typically starts a micro enterprise due to a lack of employment opportunities and has no employees, and 

the opportunity entrepreneur who starts an enterprise due to a perceived opportunity in the market. It is 

generally accepted in the literature that HGFs emerge from firms founded by the opportunity entrepreneur 

(ANDE, 2012) as these are the firms that seek to grow and employ more people.  

Scholars such as Brown et al. (2014) suggest that future HGFs will emerge from today’s stock of SMEs, 

therefore public policy should not only focus on fostering and supporting new business but also on helping 

SMEs that are potential HGFs to realise growth. Others such as Shane (2009) take a firmer stance and 

argue that blanket policies that seek to encourage all SME activities are inefficient, as not all SMEs 

contribute to economic development; they argue that policy should rather focus on identifying firms that 

have high growth potential and seek to create an environment which would support these businesses. 

Coad et al. (2014) argue, however, that high growth among HGFs is found not to be persistent over time, 

and as such it would be ill-advised to build public policy aimed at targeting HGFs. What is common 

among the different perspectives, though, is the desire to cultivate conditions that are favourable to the 

emergence of businesses that will drive employment and productive growth. As such, the policy focus 

among many governments and institutions is gradually shifting towards entrepreneurship policy as 

opposed to traditional SME policy (e.g. Lilischkis, 2011). 

Due to this desire to create an environment that supports HGFs, much research is dedicated to identifying 

the characteristics of firms that become HGFs and their entrepreneurs. Research on European start-ups 

(Audretsch, 2012) suggests that educational background, prior experience in the relevant industry and 

prior experience as an entrepreneur or working at a start-up are all significant in determining whether a 

firm will exhibit high growth. In the African context, Fafchamps and Woodruff (2014) conduct an 

experiment to test whether business plan competitions are able to identify potential HGFs, and they find 

that ability and management practices are significant determinants of whether a firm will experience 

higher growth. 

The literature also considers other firm-specific characteristics that might determine the growth of firms. 

Goedhuys and Sleuwaegen (2010) find that firms in Africa that engage in product innovation and have 

transport means and internet connectivity in the form of their own website also display higher growth 

rates. This suggests that infrastructure allows firms to create wider input and output markets, which allows 

them to grow faster. The broader literature such as research on European Union states (Mitusch & 

Schimke, 2011), has also suggested that firms that are active in cooperations, are situated within a cluster, 

have access to project funding and are part of growing industries are more likely to become HGFs. 
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The issue of methodological considerations 

The availability of more reliable data has encouraged more research that helps scholars and policymakers 

alike to better understand HGFs. However, a persistent issue that remains is the heterogeneity in the 

definitions used to select these firms. While the standard OECD-Eurostat definition is widely used, the 

literature still features various different definitions concentrating on different variables such as turnover 

or employment growth. Scholars (e.g. Delmar, 1997; Delmar and Davidsson, 1998; Almus, 2002; Coad 

et al., 2014) have noted the lack of consensus on this matter and the significant variation in methodology 

across different studies in this field. For instance, in their survey of the literature, Henrekson and 

Johansson (2010) find four different measurements used along with different growth indicators.  

Delmar and Davidsson (1998) suggest four issues that must be considered when measuring firm growth: 

the indicator of growth; measurement of growth; the period under consideration and the process of growth, 

that is whether growth is acquired or organic. The source of much variation in the literature has been 

indicators and measurements of growth.  

The indicator of growth refers to what variable we observe to identify growth. Sales and employment are 

most widely used in the literature as these are most widely accessible and present fewer shortcomings 

than other measures such as assets (Delmar et al., 2003). While sales has been noted as a preferred 

indicator due to its insensitivity to capital intensity and it applies to most firms, it is sensitive to inflation 

and for some start-ups it is possible for employment and assets to grow before there are any sales (Delmar 

et al., 2003). On the other hand, while employment may be the preferable choice when the rationale for 

analysis is a broader interest in employment creation (Schreyer, 1999), it suffers the disadvantage that 

employment is dependent on labour productivity such that a firm can grow substantially with minimal 

employment growth (Delmar et al., 2003). 

The choice of growth measure refers to whether we measure absolute or relative growth. It is widely 

acknowledged that relative measures such as percentage change thresholds favour smaller firms, while 

absolute measures such as raw changes in size over time are biased towards large firms (Almus, 2002). 

In order to reconcile both views, Birch (1987) developed an index which is a combined measure of growth 

as follows: 

(𝑥𝑡1 − 𝑥𝑡0).
𝑥𝑡1

𝑥𝑡0
 

Where 𝑥𝑡1 is the number of employees at time t1. The use of other such indices is an approach that has 

been taken by other scholars (e.g. Brüderl and Preisendörfer, 2000). 

Delmar (1997) has argued that these differences in the methodology when studying growth have 

implications for comparing findings in the literature. For instance, different growth indicators are 
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responses at different phases of firm growth, such that they may not be directly comparable. Furthermore, 

where a model is used to interpret the quantitative impact of independent variables on growth, as is the 

case in many studies on the determinants of firm growth, transformations such as logs which would 

provide for a better fit would also complicate the interpretation of the finding such that they would not be 

directly comparable with other studies. 

The implications of methodological differences 

Some studies have undertaken to analyse the significance of methodology on the results of firm growth 

studies. In their influential analysis of firm growth methodology, Delmar et al. (2003) argue that firms 

grow in different ways and the patterns of growth vary over time. They compare the populations of HGFs 

derived from six different growth measures, and find little correlation among these definitions. To 

investigate the hypothesis regarding the patterns of firm growth, they further expand the set of variables 

used to define HGFs with further categories that measure the regularity of growth. Through cluster 

analysis they find groups of HGF definitions that exhibit similar growth patterns and demographic 

characteristics that in turn differ from other clusters. These findings strengthen their argument that a 

standard definition of HGFs will not necessarily be appropriate for all applications, as it would ignore the 

different growth patterns of firms. 

Daunfeldt et al. (2014) examine whether HGFs defined in different ways are the same firms across 

definitions and whether they are equally significant to economic outcomes. Using different combinations 

of various growth measures and indicators, they produce differences in mean age and size values between 

these definitions and show that the characteristics of HGFs differ depending on the choice of definition. 

Furthermore, they find that the relationship between HGF status and variables such as age and size is 

highly dependent on what definition is used. This is consistent with Delmar (1997) which finds that the 

significance of independent variables in firm growth analysis varies with the choice of definition.  

The findings of these studies illustrate the significance of methodological considerations in firm growth 

research. An appropriate point of departure for such research in the South African context, then, would 

be to demonstrate how the results of firm growth analysis would be impacted by these issues, making use 

of firm-level data. Because the existing empirical evidence has overwhelmingly focused on developed 

economies, this research will also provide novel evidence regarding HGFs in the context of developing 

economies. 

 

3. Data Discussion 

The analysis of growth-focused firms relies on the availability of reliable and detailed firm-level data. 

Such data has historically been difficult to obtain for empirical research in South Africa, however the new 
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South African Revenue Service and National Treasury Firm-Level Panel (SARS-NT panel) now makes 

such analysis possible. South African administrative tax data received during 2015 from multiple sources 

were merged to create the unbalanced panel. These sources are company income tax (CIT) data from all 

CIT-registered entities who submit CIT forms; employee tax data from the IRP5 and IT3 forms; custom 

records from traders and value-added tax (VAT) data from VAT-registered firms. As of 2016, the panel 

contains administrative records for the period 2008-2014. The various fields in the related forms are used 

to construct variables in the panel. All variables that could be used to identify firms or individuals were 

removed to ensure anonymity. Pieterse et al. (2016) discuss the construction of the panel. 

The panel provides a significant amount of data relating to firms and employees. The CIT data contains 

comprehensive financial and tax information, firm demographic characteristics such as the sector in which 

it operates, employment information and trade data for registered entities. At the employee level the panel 

contains information regarding incomes, deductions and payments made by firms related to their 

employees. This richness in the data makes it particularly useful in analysing firm performance over time. 

The unit of analysis in the panel is the firm. Here a firm is a CIT-registered entity that has completed an 

IT14 and/or ITR14 form. A single firm can be associated with multiple branches, and some employee 

data is aggregated to the firm level, such as the number of jobs associated with the firm in a given period. 

As noted by Delmar et al. (2003), a key disadvantage of defining a firm as a given CIT number is that 

discontinuations in the data may occur where a firm changes ownership. To further distinguish firms of 

economic significance from other non-active CIT-registered entities such as dormant companies and body 

corporates, we consider only firms with non-missing and non-zero sales data as well as non-missing fixed 

capital stock and labour data. 

 Despite the obvious advantage of the richness offered by the data, it has potential sources of bias. Pieterse 

et al. (2016), in their detailed discussion of the construction and features of the panel, highlight that it 

only contains tax registered firms, and among those only the firms that actually completed a tax return in 

the relevant period. This is particularly significant for unregistered small, young or informal firms which 

may be of particular interest in the present analysis. On the other hand, the data features a larger sample 

size than survey data and its longitudinal nature allows us to track firm performance over time. These 

features of the panel allow for the analysis of many firm-level research questions which were previously 

difficult to tackle due to the limitation of data availability, such as the research questions which form the 

focus of this study. 

We consider whether limiting the sample to those firms in the population that have non-missing sales, 

capital and labour data will substantially skew the results of the study. Table 1 reports the distribution of 

the two populations across size, age and sector in the year 2010. We note that differences in the number 

of firms are owing to differences in reported data for each variable. This leads to particularly striking 

differences in the number of firms for each variable in the entire population, as dormant and otherwise 
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non-active firms tend not to report characteristic information in their tax returns. The firm age variable 

however, for which there are 785 370 firms in the entire population, is derived from the firm’s year of 

registration such that nearly all firms in the population have this data. Firms that have sales, capital and 

labour data also have characteristic information that is of particular interest in this analysis, as can be seen 

by the consistency in number of firms containing data across variables of interests in the subpopulation. 

To draw a clearer comparison of the distributions we ignore observations with missing data and report 

the distributions for the two populations in Table 1. 

 

Table 1: The distribution of the populations across firm size, age and sector in 2010 

  
  Percentage of entire population (%) 

Percentage of subpopulation with sales, 

labour and fixed capital data (%) 

  Firm size (Number of employees)   

1-4 39.55 34.12 

5-9 21.28 21.14 

10-19 16.39 18.02 

20-49 13.11 15.29 

50-199 7.44 8.83 

200+ 2.23 2.60 

Number of firms 219 832 131 428 

   

  Firm age (from birth year)   

1 9.36 2.40 

2-4 29.49 19.16 

5-9 29.14 31.49 

10-19 23.21 34.72 

20+ 8.81 12.23 

Number of firms 785 370 131 903 

   

  Sector classification   

Manufacturing 25.39 29.52 

Construction 8.22 8.49 

Wholesale and retail trade 16.49 18.84 

Finance, insurance and real estate 20.24 17.17 

Professional and technical services 11.58 10.06 

Number of firms 244 840 121 511 

      

 

The firm size distribution across the populations is broadly similar, with most firms having fewer than 

twenty employees; this is consistent with findings that SMEs constitute the bulk of firms in the economy 

(e.g. Kerr et al., 2013). The greatest difference between the two populations occurs among the smallest 

firms which are under-represented in the subpopulation. The firm age distributions show greater variation 
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as the subpopulation has a much smaller proportion of the youngest firms. It is also notable that the entire 

population is most concentrated in the ages 1-4, while the subpopulation features more firms aged 10-19. 

Finally, we present the distributions of the sectors with the most firms in the panel. Firm sector is defined 

by the industry code reported by most firm employees in their income tax returns, as this is the most 

complete industry classification variable in the panel. Firstly, we note that while the financial services 

sector is larger than wholesale and retail trade in the population at large, the inverse is the case in the 

subpopulation. We also note the proportion of firms in the manufacturing sector is larger in the 

subpopulation than the population at large, however it is the largest sector in both populations. No other 

significant differences are evident between the two distributions. 

 

4. Methodology 

This study borrows much of its design from Delmar et al. (2003), who define six different growth 

definitions by which a firm may be considered a HGF and then compare the samples derived from these 

indicators. A survey of the literature informs the definitions that will be compared in the study. For each 

of the definitions, we observe firms in the sample for three-year periods ending 2012, 2013 and 2014. We 

then aggregate the firms fulfilling the criteria in each period to constitute the sample of HGFs for a given 

definition. 

Eurostat-OECD relative growth definitions 

In the Eurostat-OECD Manual on Business Demography Statistics (2007), it is recommended that in 

studying high-growth enterprises, both employment and turnover are observed. In order to remove the 

distortion caused by the growth of micro enterprises, they also recommend employment and turnover 

thresholds to ensure that only economically relevant growth is observed, while the threshold must be low 

enough to avoid excluding too many firms. They recommend the following definitions for HGFs: 

1. A firm that initially possesses at least ten employees or has at least four times the national per capita 

income in annual revenues and that experiences average annualised employment growth of at least 

20% per annum, over a three-year period. 

2. A firm that initially possesses at least ten employees or has at least four times the national per capita 

income in annual revenues and that experiences average annualised turnover growth of at least 20% 

per annum, over a three-year period. 

We apply this definition to obtain samples of firms that experienced rapid growth for the periods ending 

2012, 2013 and 2014. For per capita income, we use the World Bank’s GDP per capita in current prices 

at the onset of each period, that is the GDP per capita in 2010, 2011 and 2012 respectively. 
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Absolute growth definitions 

Another widely-used growth measure in the literature is the absolute growth of employment or turnover 

over a three-year period. More specifically, these measures define HGFs as: 

3. A firm with at least ten employees that is among the top 10% of all firms in terms of annual average 

on absolute employment growth, over a three-year period. 

4. A firm with at least ten employees that is among the top 10% of all firms in terms of annual average 

on absolute turnover growth, over a three-year period. 

We apply this definition by observing the absolute annual change in employment and turnover and 

defining those firms with the highest annual changes in all three years for the periods ending 2012, 2013 

and 2014 respectively as HGFs. Like Daunfeldt et al. (2014) and Delmar et al. (2003), we impose a 

minimum threshold of ten employees to exclude growth of micro firms. We also use the ten per cent cut-

off point as recommended by Storey (1998). 

The Birch Index 

Other scholars have advocated for the use of composite measures to mitigate the limitations of absolute 

and relative measures. The most popular among these is arguably the Birch index, which is commonly 

applied to employment and turnover growth: 

5.  

(𝑥𝑡1 − 𝑥𝑡0).
𝑥𝑡1

𝑥𝑡0
 

Where x is employment. 

6.  

(𝑦
𝑡1
− 𝑦

𝑡0
).
𝑦
𝑡1

𝑦
𝑡0

 

Where y is turnover. 

We define a HGF as one which is among the top 10% of all firms in terms of the Birch Index in all three 

years over a three-year period. 

Other composite measures 

Haltiwanger, Schuh and Davis (1996) have also proposed a composite growth measure which is used by 

US statistical agencies: 
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7.  

(𝑥𝑡1 − 𝑥𝑡0)

(𝑥𝑡1 + 𝑥𝑡0)
/2 

Where x is employment. 

 

8.  

(𝑦𝑡1 − 𝑦𝑡0)

(𝑦𝑡1 + 𝑦𝑡0)
/2 

Where y is turnover. 

We observe this growth measure for all firms and define a HGF in the same way used for the Birch Index. 

Acs, Parson and Tracy (2008) propose another growth indicator: 

9. They define the employment growth quantifier (EGQ) as the product of the absolute and relative 

change in employment over a four-year period, and define a high impact firm as one whose turnover 

has at least doubled and with an EGQ of at least two over the four-year period. 

A few adjustments are made to this definition to make the observed growth more comparable to those of 

the other definitions in the study. Firstly, we observe the change in employment over a three-year period 

rather than the four-year period, as all other definitions in the study use this period. Secondly, we then 

define a HGF as one whose turnover has increased by at least 75% rather than the 100% and with an EGQ 

of 1.5 rather than 2 as specified by Acs et al., to account for the shorter observed time frame. In keeping 

with the other samples, we observe firms for three-year periods ending 2012, 2013 and 2014 and aggregate 

these to obtain a sample for EGQ HGFs. 

Lastly, in their sensitivity analysis of the HGF definitions proposed by the Eurostat-OECD Manual, 

Petersen and Ahmad (2007) suggest an alternative composite measure which considers both employment 

and turnover growth of a firm: 

10.  

√𝑥𝑡1
𝑥𝑡0⁄ .

𝑦
𝑡1

𝑦
𝑡0

⁄  

Where x is employment and y is turnover. 
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We apply this growth measure to all firms and define HGFs in the same manner used for the Birch Index. 

Table 2 summarises the definitions. We denote the OECD definitions as relative growth definitions and 

the Haltiwanger, Schuh and Davis definitions as HSD growth definitions for brevity. 

 

The literature makes a distinction between organic, acquisition and total growth. Delmar et al. (2003) note 

that organic and acquisition growth have distinct societal and firm-level implications, while they also 

have different impacts on firm performance. The panel features a variable indicating whether a firm has 

entered into a sale or purchase agreement in a given year. However, this variable is very sparsely 

populated such that it is an unreliable indicator of acquisitions. We therefore consider total growth in the 

study. 

We explore the differences between the samples generated by the different HGF definitions in the 

correlation analysis shown in Table 3. Notably, there is little correlation between the relative growth 

samples and the absolute growth samples even within the same growth indicator.  We also observe that 

there is weak correlation between the samples generated from the same measure of growth using different 

indicators; for instance, the correlation between absolute employment and absolute turnover is only 0.275. 

Some of the composite measures seem to be more correlated with other definitions in the study; in 

particular, we note that the Birch and HSD definitions are more correlated to the absolute growth measures 

based on the same indicator. The OECD definitions, however, which are growing increasingly popular in 

the literature, seem to be largely uncorrelated with other measures of high growth. This suggests that we 

are dealing with heterogeneous groups of firms, with each definition deriving a different group of firms. 

This is consistent with findings in Delmar et al. (2003) and Daunfeldt et al. (2014).  

Table 2: Summary of HGF definitions 

Definition Criteria 

Relative employment Average annualised employment growth of at least 20% per annum over three years 

Relative turnover Average annualised turnover growth of at least 20% per annum over three years 

Absolute employment Top 10% of all firms in terms of annual average absolute employment growth over three years 

Absolute turnover Top 10% of all firms in terms of annual average absolute turnover growth over three years 

Birch employment Top 10% of all firms in terms of Birch employment index in three consecutive years 

Birch turnover Top 10% of all firms in terms of Birch turnover index in three consecutive years 

HSD employment Top 10% of all firms in terms of HSD employment index in three consecutive years 

HSD turnover Top 10% of all firms in terms of HSD turnover index in three consecutive years 

EGQ Firms with EGQ of at least 1.5 and turnover growth of at least 75% over three years 

OECD composite Top 10% of all firms in terms of OED composite in three consecutive years 
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Table 3: Correlations between HGF samples of different definitions      

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

(1) Relative employment 1 0.383 0.202 0.140 0.181 0.135 0.167 0.135 0.139 0.074 

(2) Relative turnover 0.383 1 0.140 0.179 0.126 0.189 0.117 0.189 0.192 0.074 

(3) Absolute employment 0.202 0.140 1 0.275 0.829 0.261 0.741 0.261 0.138 0.134 

(4) Absolute turnover 0.140 0.179 0.275 1 0.249 0.229 0.229 0.811 0.109 0.082 

(5) Birch employment 0.181 0.126 0.829 0.249 1 0.242 0.882 0.243 0.129 0.150 

(6) Birch turnover 0.135 0.189 0.261 0.229 0.242 1 0.226 0.865 0.115 0.098 

(7) HSD employment 0.167 0.117 0.741 0.229 0.882 0.226 1 0.223 0.123 0.154 

(8) HSD turnover 0.135 0.189 0.261 0.811 0.243 0.865 0.223 1 0.115 0.085 

(9) EGQ 0.139 0.192 0.138 0.109 0.129 0.115 0.123 0.115 1 0.145 

(10) OECD composite 0.074 0.074 0.134 0.082 0.150 0.098 0.154 0.085 0.155 1 
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To further illustrate the heterogeneity in the samples defined by the HGF definitions, we produce mean 

differences in age for the samples in Table 4. We observe that there is considerable variation between the 

age profiles of the samples generated by each definition. For instance, HGFs defined by absolute turnover 

growth tend to be older. Notably, we also observe large age differences between samples defined by the 

same indicator but with a different measure: there are considerable differences between relative 

employment and absolute employment growth as well as relative turnover and absolute turnover growth. 

However, firms that grew in relative terms, whether employment or turnover growth was observed, are 

of a more similar age profile. 

Table 5 shows the mean differences in firm size for the HGF samples. There are large variations between 

the firm sizes of the samples, even within a given growth measure. For instance, firms with the highest 

relative growth in employment have on average 413 fewer employees than those which experienced the 

highest growth in turnover. We again observe a considerable difference between firms that experienced 

absolute and relative growth, as firms that experienced the highest turnover growth in relative terms have 

on average 376 fewer employees than those which grew in absolute terms. As with the age profile, firms 

that experience relative growth either in employment or turnover are of a more similar size. 

These differences in age and size profile reinforce the suggestion that these are heterogeneous groups of 

firms. This has considerable implications for any empirical evidence that may be generated from a 

model using a given definition. For instance, econometric evidence regarding the impact of firm size on 

the probability of a given firm being a HGF would largely depend on how we define a HGF. A valuable 

extension on these findings, then, would be to compare the regression results of a given model 

specification applied to the different definitions, to assess whether these results will be consistent across 

the different HGF definitions. 
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  Table 5: Differences in mean firm size between HGF samples of different definitions 

    

 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

(1) Relative employment - 9.824* 47.601*** -366.276*** -85.629*** -213.632*** -16.561*** -198.845*** -38.971** 33.169*** 

(2) Relative turnover -9.824* - 37.777*** -376.100*** -95.453*** -223.456*** -26.385*** -208.669*** -48.795** 23.345** 

(3) Absolute employment -47.601*** -37.777*** - -413.876 -133.230*** -261.232 -64.162*** -246.446*** -86.572*** -14.432*** 

(4) Absolute turnover 366.276*** 376.100*** 413,876 - 280.647*** 152.644*** 349.714* 167.431 327.304*** 399.445*** 

(5) Birch employment 85.629*** 95.453*** 133.230*** -280.647*** - -128.003*** 69.068*** -113.216*** 46.658*** 118.798*** 

(6) Birch turnover 213.632*** 223.455*** 261.232 -152.644*** 128.003*** - 197.070*** 14.787*** 174.660*** 246.801*** 

(7) HSD employment 16.561*** 26.385*** 64.162*** -349.714* -69.068*** -197.070*** - -182.284*** -22.410*** 49.730*** 

(8) HSD turnover 198.845*** 208.669*** 246.446*** -167.431 113.216*** -14.787*** 182.284*** - 159.874*** 232.014*** 

(9) EGQ 38.971** 48.795** 86.572*** -327.304*** -46.658*** -174.660*** 22.410*** -159.874*** - 72.140** 

(10) OECD composite -33.169*** -23.345** 14.432*** -399.445*** -118.798*** -246.801*** -49.730*** -232.014*** -72.140** - 

  *p<0.10. **p<0.05. ***p<0.01          

 

  Table 4: Differences in mean age between HGF samples of different definitions    

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

(1) Relative employment - 1.833*** 3.539*** -1.408*** 2.944*** 0.271*** 2.204*** -0.463*** 2.500*** 2.964*** 

(2) Relative turnover -1.833*** - 1.707*** -3.241*** 1.111*** -1.561*** 0.371*** -2.296*** 0.668*** 1.132*** 

(3) Absolute employment -3.539*** -1.707*** - -4.947*** -0.596 -3.268*** -1,335 -4.002*** -1.039*** -0.575*** 

(4) Absolute turnover 1.408*** 3.241*** 4.947*** - 4.352*** 1.680*** 3.612*** 0.945 3.909*** 4.373*** 

(5) Birch employment -2.944*** -1.111*** 0.596 -4.352*** - -0.740*** -3.407 0.443*** 0.021*** 1.933*** 

(6) Birch turnover -0.271*** 1.561*** 3.268*** -1.680*** 0.740*** - 1.933*** -0.734 2.229*** 2.693*** 

(7) HSD employment -2.204*** -0.371*** 1.335 -3.612*** 3.407 -1.933*** - -2.667*** 0.296*** 0.760*** 

(8) HSD turnover 0.463*** 2.296*** 4.002*** -0.945 -0.443*** 0.734 2.667*** - 2.963*** 3.427*** 

(9) EGQ -2.500*** -0.668*** 1.039*** -3.909*** -0.021*** -2.229*** -0.296*** -2.963*** - 0.464*** 

(10) OECD composite -2.964*** -1.133*** 0.575*** -4.373*** -1.933*** -2.693*** -0.760*** -3.427*** -0.464*** - 

  *p<0.10. **p<0.05. ***p<0.01          
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5. Specifying a model 

The observed variation in sample characteristics from the different definitions suggests that there may be 

further implications for econometric results derived from a given model. That is, the significance of a 

given variable in the probability of a firm being a HGF may depend on what definition of HGF is being 

used. To test this, we define a linear probability model (LPM) and use each definition as the dependent 

variable to analyse whether the significance of independent variables in the model varies with HGF 

definition. We use a LPM for several reasons. Firstly, the coefficients resulting from such a regression 

are more readily interpretable than those of logistic models. Secondly, Angrist and Pischke (2008) suggest 

that using LPM is appropriate if we are only interested in the mean effect of the independent variable i.e. 

E(Y=1|X) rather than the distribution of outcomes. 

We use the probit model defined by Daunfeldt et al. (2014) as the basis for our model, with a few changes. 

Most significantly, we use pooled OLS to estimate our model, rather than panel methods, as we are 

interested in the variation between firms at any point in time rather than variation in a given firm over 

time. The following is defined: 

 

FIRMGROWTHi= α + β1age + β2age2 + β3size + β4size2 + γsector + ∑year dummies+ ε 

 

Where FIRMGROWTHi is the growth measure i and takes the value 1 if a given firm fulfils that definition; 

age is the firm age; size is the number of the firm’s employees; age and size have been squared to control 

for nonlinearity; γsector is a set of indicator variables for firm sector and ε is an error term. We also 

include year dummies to control for period-specific effects. We note that firm sector is classified 

according to the SIC system. 

 

Table 6 shows the results from the regressions of each HGF sample, with robust standard errors reported 

in parentheses. Firm size is found to have a positive, nonlinear relationship with all definitions of firm 

growth. Size has a more positive impact on the likelihood of being a HGF the larger a firm is, regardless 

of what growth measure or indicator is used. This is contrary to Daunfeldt et al. (2014) where the impact 

of firm size is found to be dependent on the definition of HGF used. 

 

Firm age always has a negative, nonlinear impact on the likelihood of a firm being a HGF whenever 

growth is measured on turnover, regardless of what measure or index is used. This is in line with previous 

findings such as Daunfeldt et al. (2014) and Birch et al. (1981) that age is a more important growth 

determinant than firm size. On the other hand, firm age has a positive impact on the likelihood of being a 

HGF whenever employment growth is measured, regardless of the measure used. This would suggest that 

firms are more capable of expanding their workforce the older they become. Notably, the age effect is 
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particularly strong among the relative growth definitions, which feature larger coefficients than the other 

definitions.  

 

Table 6: Results from regressions on HGF samples 

  Independent variables 

  Age Age2 Size Size2 

Relative employment -0.004209*** 0.023026*** -0.00003*** 0.0067*** 

 (0.0002) (0.0021) (0.00) (0.0004) 

Relative turnover 0.00022* -0.03342*** -0.00002*** 0.00477*** 

 (0.0002) (0.0019) (0.00) (0.0002) 

Absolute employment -0.00041*** 0.00135*** -0.00003*** 0.00867*** 

 (0.0002) (0.0010) (0.00) (0.0003) 

Absolute turnover 0.00079*** -0.00437*** -0.00004*** 0.01114*** 

 (0.0002) (0.0014) (0.00) (0.0004) 

Birch employment -0.00032*** 0.00073*** -0.00002** 0.00691*** 

 (0.0001) (0.0009) (0.00) (0.0003) 

Birch turnover 0.00090*** -0.0058*** -0.00003*** 0.0091*** 

 (0.0002) (0.0013) (0.00) (0.0003) 

HSD employment -0.00030*** 0.00047 -0.00002*** 0.00591*** 

 (0.0001) (0.0008) (0.00) (0.0002) 

HSD turnover 0.00068*** -0.00371*** -0.00004*** 0.01066*** 

 (0.0002) (0.0014) (0.00) (0.0003) 

EGQ -0.00025*** 0.00025 0.00*** 0.00094*** 

 (0.00004) (0.0003) (0.00) (0.00007) 

OECD composite 0.00 -0.00041*** 0.00*** 0.00022*** 

  (0.00001) (0.0002) (0.00) (0.00002) 

*p<0.10. **p<0.05. ***p<0.01    

 

The initial findings regarding the relationship between firm age and size and the likelihood of a firm 

becoming a HGF therefore supports the evidence that samples generated by different HGF definitions 

have significantly different demographic characteristics. If these differences do not extend to other factors 

of economic interest such as profitability then the variation between HGF samples may not have a 

significant impact on policy making and the analysis of these firms. If, however, the demographic 

variation between HGF samples extend to such factors then the implication for economic analysis and 

policymaking will be more serious. It is therefore useful to compare the relationship between the different 

types of HGFs and some variables of economic interest, to understand how these correlates are associated 

with the different types of firms identified by these definitions. 

 

The richness of the SARS-NT panel allows us to consider a wide array of factors such as sector data, 

financial performance and trade activity. Firstly, we are interested in the firm sector and whether a given 
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firm is a subsidiary of a group or a larger firm, as evidence from the literature suggests that firms which 

are subsidiaries or part of an affiliation are more likely to experience rapid growth (e.g. Delmar et al., 

2003; Bjuggren et al., 2010). For sectors we use the SIC one-digit classification, and for whether a firm 

is a subsidiary we consider a variable in the data where firms indicate whether or not they are a subsidiary 

of another firm. 

 

For financial performance, we consider the real value added, capital-labour ratio and net profit. The real 

value added will capture a firm’s contribution to total output, while the capital-labour ratio will capture 

the capital intensity of the firm and the net profit will indicate profitability. The real value added is defined 

as the difference between real sales and real cost of sales in Rands; the capital-labour ratio is the ratio 

between the Rand value of the fixed capital stock and number of employees; net profit is a firm’s reported 

net profit in Rands. 

 

 The customs data in the panel allows us to analyse the import/export activity of firms with custom 

records. We consider whether a given firm imports or exports any goods, the number of countries it 

imports from and exports to, and the total value of imports and exports. The total value of imports and 

exports are reported in Rand values. 

 

We also consider the research and development (R&D) expenditure of each firm, as this will give an 

indication of the focus on innovation and research of the enterprise. The amount spent on R&D is reported 

in Rand values. 

 

Finally, we are also interested in whether a given firm accessed some sector-specific tax incentives; the 

tax incentives we consider are a deduction for commercial buildings and a deduction for buildings used 

in manufacturing; an exemption for films; a deduction for manufacturers and hotelkeepers; a deduction 

for learnership agreements registered in a given year and a deduction for research and development. For 

this variable we construct an indicator variable which is 1 if the firm claims a deduction for any of these 

incentives, and 0 otherwise. 
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 Table 7: Descriptive characteristics of HGF samples and other firms, 2010-2014   

    Relative employment Relative turnover Absolute employment Absolute turnover Birch employment Birch turnover 

 Firm size        

2010  7 7 84 68 93 67 

2014  16 12 198 108 246 107 

% change  129% 71% 135% 59% 165% 60% 

 Real value added      

2010      13,700,000.00       7,610,477.00    132,000,000.00    115,000,000.00    169,000,000.00    134,000,000.00  

2014      18,900,000.00      15,100,000.00    203,000,000.00    190,000,000.00    250,000,000.00    220,000,000.00  

% change  38% 98% 54% 65% 48% 64% 

 Capital/labour ratio      

2010       2,882,201.00       1,068,760.00       1,073,845.00          986,519.70       1,378,733.00       1,309,579.00  

2014          215,434.00          236,696.70          148,743.40       1,281,882.00          152,725.90       2,159,057.00  

% change  -93% -78% -86% 30% -89% 65% 

 Net profit        

2010       3,755,017.00       2,970,566.00      28,600,000.00      31,900,000.00      34,500,000.00      37,600,000.00  

2014       6,243,148.00       5,428,683.00      66,900,000.00      57,000,000.00      83,400,000.00      66,300,000.00  

% change  66% 83% 134% 79% 142% 76% 

 R&D expenditure      

2010            90,948.01          142,394.10          631,200.70       1,036,553.00          791,315.10       1,262,165.00  

2014            52,770.23            41,072.15          127,041.70          108,284.00          166,771.50          133,734.50  

% change  -42% -71% -80% -90% -79% -89% 

 Value of imports       

2010      18,100,000.00      28,500,000.00    119,000,000.00    116,000,000.00    154,000,000.00    130,000,000.00  

2014      28,500,000.00      52,900,000.00    205,000,000.00    228,000,000.00    261,000,000.00    254,000,000.00  

% change  57% 86% 72% 97% 69% 95% 

 Value of exports       

2010      14,600,000.00      14,900,000.00    142,000,000.00      57,400,000.00    197,000,000.00      64,900,000.00  

2014      19,900,000.00      24,800,000.00    136,000,000.00    104,000,000.00    183,000,000.00    117,000,000.00  

% change  36% 66% -4% 81% -7% 80% 

 Median firm age 9 8 11 12 9 11 
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 Table 7 (continued)       

    HSD employment HSD turnover EGQ OECD composite All HGFs All firms   

 Firm size         
2010  106 58 12 10 8 8  
2014  288 94 47 90 14 9  
% change  172% 62% 292% 800% 75% 13%  

 Real value added       
2010    198,000,000.00    109,000,000.00       3,694,794.00       3,430,641.00      19,900,000.00      12,800,000.00   
2014    288,000,000.00    180,000,000.00      16,500,000.00      24,700,000.00      32,500,000.00      16,300,000.00   
% change  45% 65% 347% 620% 63% 27%  

 Capital/labour ratio       
2010       1,639,775.00       1,147,639.00          238,551.40          460,773.40       2,502,564.00       1,359,324.00   
2014          148,408.20       1,753,888.00          124,692.20          252,432.10          421,284.30          314,730.20   
% change  -91% 53% -48% -45% -83% -77%  

 Net profit         
2010      40,200,000.00      30,200,000.00       1,638,297.00       2,448,151.00       6,088,322.00       3,844,678.00   
2014      94,100,000.00      54,200,000.00       6,714,237.00       7,488,449.00      11,600,000.00       5,433,675.00   
% change  134% 79% 310% 206% 91% 41%  

 R&D expenditure       
2010          919,896.70       1,022,576.00            19,913.66            36,164.61          169,088.30            70,995.52   
2014          199,621.00          106,536.10            27,946.00             6,206.11            49,955.42            43,803.82   
% change  -78% -90% 40% -83% -70% -38%  

 Value of imports        
2010    141,000,000.00    110,000,000.00       7,749,824.00       8,462,649.00      37,000,000.00      14,300,000.00   
2014    220,000,000.00    217,000,000.00      26,200,000.00      22,000,000.00      64,400,000.00      39,200,000.00   
% change  56% 97% 238% 160% 74% 174%  

 Value of exports        
2010    221,000,000.00      55,600,000.00       2,724,705.00       2,933,610.00      36,400,000.00      13,500,000.00   
2014    183,000,000.00    101,000,000.00      12,100,000.00      13,800,000.00      41,700,000.00      31,200,000.00   
% change  -17% 82% 344% 370% 15% 131%  

 Median firm age 11 12 8 7 9 10  
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Table 7 reports descriptive characteristics for each definition across some variables of interest. We show 

the median firm age in 2010 and the median firm size as these variables are particularly sensitive to 

outliers in the data; we show average figures for all other variables. On aggregate, HGFs are younger than 

other firms. While the relative-growth, OECD composite and EGQ definitions generate samples of small 

firms that are SME-sized, the other samples feature large firms that grow significantly in the period under 

review. These firms add the most to increases in employment. As expected, real value added for all HGF 

samples is considerably greater than that of other firms; on average, HGFs add around twice as much real 

value to output than other firms by 2014, with even more real value added by HGF samples featuring 

larger firms. 

 

We also note that HGFs are generally more capital-intensive than other firms, and their capital-labour 

ratios increased more in the period under review than the average firm in the sample. It is notable, 

however, that the change in capital intensity depends on the indicator used in the definition; samples of 

turnover-based definitions grew increased their capital-intensity while employment-based definitions 

became more labour-intensive. This would be consistent with employment-growth HGFs switching 

activities from capital to labour or expanding through an increased reliance on labour rather than capital 

in response to increased demand, and turnover-growth HGFs become increasingly mechanised and 

reducing their reliance on labour, or meeting expanding demand through a greater reliance on capital. 

 

The R&D expenditure for all firms in the sample is highly volatile throughout the period under 

consideration, with large variations in reported expenditure from year to year; on average, however, HGFs 

spend more on innovation activities than other firms. We also consider the potential impact of the changes 

in legislation regarding the R&D tax allowance: In October 2012 the R&D allowance was amended from 

an automatic tax deduction to one that required approval by an adjudication panel administered by the 

Department of Science Technology. Indeed, among the HGFs, the definitions which identify larger firms 

all experienced drastic reductions in reported innovation expenditure in the 2014 financial year, however 

the lack of subsequent years after the change inhibits the possibility of identifying a trend after 2014. 

 

HGFs are found to be far more profitable than other firms, and their growth in net profit was more rapid 

than other firms in the period considered. Interestingly, among the HGF samples featuring larger firms, 

the employment-growth HGFs grew more in terms of profitability than turnover-growth HGFs. HGFs 

also have larger links to international markets: they import a higher value of goods, and they also export 

more
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Table 8: Sector Distributions of HGF samples and other firms in 2010    

    

Relative 

employment 

Relative 

turnover 

Absolute 

employment 

Absolute 

turnover 

Birch 

employment 

Birch 

turnover 

Manufacturing  28.94 27.04 29.01 36.17 26.57 35.65 

Construction  8.57 8.51 8.6 3.74 9.93 4.26 

Wholesale and retail trade  18.97 16.38 15.05 30.19 13.62 28.08 

Financing, insurance and 

real estate  
16.4 18.85 16.87 9.11 18.88 9.98 

Professional, technical 

and scientific activities   
9.88 11.55 8.75 5.26 8.94 5.64 

        
 

        

    

HSD 

employment 

HSD 

turnover 
EGQ 

OECD 

composite 
All HGFs All firms 

Manufacturing  25.33 35.75 25.43 22.89 28.88 26.14 

Construction  9.92 3.98 10.76 10.24 8.32 7.76 

Wholesale and retail trade  13.45 29.96 15.54 8.43 18.78 17.11 

Financing, insurance and 

real estate  
20.37 9.33 18.26 24.1 16.76 14.87 

Professional, technical 

and scientific activities   
9.2 5.15 10.98 13.86 10.08 8.53 
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Table 8 reports the sector distribution for each HGF definition. We focus on manufacturing and the four 

larger services sectors, namely construction; wholesale and retail trade; financing, insurance and real 

estate; and professional, technical and scientific activities. HGFs are most concentrated in the 

manufacturing sector among all the definitions, but most notably so for the definitions that yield larger 

firms. For the definitions that yield larger, turnover-growth firms, HGFs are also heavily concentrated in 

wholesale and retail trade, with much fewer firms in the other sectors. On the other hand, more HGFs 

emerge from the finance sector when the definitions yielding larger, employment-growth firms are 

considered. For the smaller, younger HGFs, the finance sector is also significant, and they are less 

concentrated in a given sector than among the large, turnover-growth HGFs. We also note that those 

definitions which are most concentrated in the manufacturing and wholesale sector are also those which 

yield samples of firms that became more capital-intensive in the 2010-2014 period. Those firms which 

became more labour-intensive in this period are more evenly-distributed across the sectors.  

 

There are therefore several notable characteristics of HGFs that make them economically interesting. 

Consistent with the literature, there is a general finding that although HGFs are a small proportion of firms 

in the economy, they are economically impactful. The nature and extent of the impact, however, varies 

by the definition used to identify HGFs, as they evidently grow very differently and display different 

characteristics. In light of this, it is worthwhile to proceed with a regression analysis to determine what is 

associated with the likelihood of becoming a given type of HGF, and how the correlates of the different 

HGFs samples vary.  

 

6. Regression Results 

We can incorporate each of these variables in the above-specified LPM to analyse the association between 

the variable of interest and the type of firm growth. For ease of analysis, we sort the ten definitions into 

groups of criteria that derive similar samples, and compare these groups of definitions with each other. 

To group similar definitions with one another, a simple cluster analysis based on that used by Delmar et 

al. is employed. This form of analysis divides data into groups or clusters which are similar between them 

and dissimilar to objects in other groups (Madhulatha, 2012). 

 

We use hierarchical clustering with Ward’s method and Euclidean distances to determine the number of 

clusters for the definitions. An examination of the cluster tree resulting from this clustering suggests that 

the definitions may be divided into three groups. The first cluster comprises of Birch employment, HSD 

employment and absolute employment growth HGFs; the second cluster consists of the OECD composite, 

EGQ, relative employment and relative turnover growth HGFs; the third cluster comprises of Birch 
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turnover, HSD turnover and absolute turnover growth HGFs. These clusters have the following 

characteristics: 

 

Table 9: Cluster characteristics    

  Name N 

Average firm 

size Average firm age 

Cluster 1 Large employment 

growers 3,069 372 12.40 

Cluster 2 Small growers 42,806 44 8.92 

Cluster 3 Large turnover 

growers 5,417 379 13.25 

All HGFs   51,292 79 9.34 

 

Cluster 1, the large employment growers, features those definitions which yield larger, older firms that 

add the largest number of jobs over the period. Cluster 2, the small growers, is comprised of those 

definitions which yield smaller, younger HGFs which experience rapid growth relative to their base. 

Cluster 3, the large turnover growers, features definitions which yield the large, mature firms in the sample 

that grow in terms of turnover. We note that there are far more HGFs in cluster 2 than the other two 

clusters, such that HGF definitions which lean toward small firms will also yield a large number of small 

firms, while definitions which yield large firms will also yield a small number of large firms. 

 

We then use these clusters as the samples on which the LPM is applied for a correlate analysis, to see 

what the firms in each cluster look like. Table 10 reports the regression results for the LPM incorporating 

different variables of interest, added individually. The dependent variables in each specified equation is 

an indicator variable for whether a firm is in a given HGF cluster. We also use as a dependent variable a 

continuous variable for the number of HGF criteria a given firm satisfies, where the variable takes on the 

value 10 if a firm is identified as a HGF using all ten definitions. This variable is used to measure the 

association of a given correlate with satisfying more HGF definitions. 
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Table 10a: Sectors  of HGF clusters    

    Cluster 1 Cluster 2 Cluster 3 All HGFs 

Agriculture  0.0026 0.0057 -0.0121*** -0.0160 

  (0.0017) (0.0051) (0.0020) (0.0111) 

Mining  0.0138*** 0.0165* -0.0158*** 0.0192 

  (0.0047) (0.0090) (0.0048) (0.0273) 

Electriticity, gas and water  0.0063*** 0.0193** -0.0027 0.0641*** 

  (0.0023) (0.0075) (0.0028) (0.0169) 

Construction  0.0035*** -0.0027 -0.0192*** -0.0377*** 

  (0.0012) (0.0037) (0.0012) (0.0076) 

Wholesale and retail trade  0.0001 0.0026 0.0165*** 0.0421*** 

  (0.0008) (0.0028) (0.0014) (0.0065) 

Transport and storage  0.0068*** 0.0062 0.0098*** 0.0609*** 

  (0.0019) (0.0051) (0.0025) (0.0129) 

Catering and accommodation  -0.0063*** -0.0218*** -0.0318*** -0.1395*** 

  (0.0014) (0.0048) (0.0013) (0.0090) 

Information and communication  -0.0017 -0.0371*** -0.0185*** -0.0781** 

  (0.0053) (0.0136) (0.0056) (0.0336) 

Financing insurance and real estate  0.002** -0.0426*** -0.0174*** -0.0792*** 

  (0.0008) (0.0026) (0.0010) (0.0059) 

Professional. technical and scientific 

activities 
 0.0027*** -0.0210*** -0.0151*** -0.0443*** 

  (0.0010) (0.0032) (0.0011) (0.0068) 

Other services  -0.0056*** -0.1410*** -0.0256*** -0.2556*** 

    (0.0010) (0.0038) (0.0010) (0.0071) 

*p<0.10. **p<0.05. ***p<0.01      

We first consider the base model to analyse how firm sector affects the likelihood of being in a given 

cluster, where we use manufacturing as the base sector for comparison. Notably, the wholesale and retail 

trade sector is more likely to produce HGFs than manufacturing, while the other service sectors are far 

less likely to do so in general. Among the large employment growers and the small growers, the HGFs 

are more likely to emerge from the primary sectors than from manufacturing. For the large employment 

growers, the services sectors are more likely to yield HGFs, especially in construction. On the other hand, 

firms focused on turnover growth, are more likely to emerge from manufacturing. 

Financial characteristics  

Next we consider some financial characteristics of HGFs. We add the logged capital-labour ratio of the 

firm to the base model, and find that a significant and positive relationship exists between capital intensity 

and being in all three clusters, and the relationship is largest among large turnover growers. Capital 

intensity is also associated with the number of HGF definitions a firm fulfils: firms with a higher capital 

intensity also fulfil a larger number of HGF criteria. The logged net profit of a firm is also strongly 



26 
 

correlated with the likelihood of becoming all types of HGFs, particularly large employment growers. We 

also test the association between the clusters and the log of real value added and find a strong, positive 

relationship between all of the clusters and this variable, particularly among the small growers. Moreover, 

increasing real value added is highly associated with fulfilling more types of growth as defined by the 

different HGF criteria. 

 

 

Trade Activity 

We also consider the impact of trade activity on the likelihood of being a HGF. We note that whether a 

firm imports any intermediary goods or exports final goods is strongly associated with the likelihood of 

HGF status. Involvement in international trade has a highly significant, positive relationship with the 

likelihood of falling within all of the clusters, which suggests that all forms of growth are complemented 

by the openness of a firm. The number of countries that a firm exports to is positively correlated with the 

likelihood of becoming a HGF of all types, but most especially a large turnover grower. The logged total 

value of exports is also positively associated with HGF status, such that firms which export more are more 

likely to be all types of HGFs. In a specification where we include the number of countries a firm exports 

to as well as the total value of exports, the value of exports is positive and significant for all clusters, but 

the number of countries exported to becomes insignificant.  

Similarly, the logged value of imports has a strong, positive relationship with the likelihood of being a 

HGF. We note that the effect of imports on the likelihood of growth is greater for large employment 

growers and small growers than the effect of exports, such that access to imports is a more important 

determinant of growth than the value of exports. For all clusters, the number of countries from imports 

are sourced is associated with an increasing likelihood of achieving high growth. We also test a 

specification where we include the number of countries a firm imports from as well as the total value of 

its imports, and while the coefficients for both the number of countries imported to and the logged value 

of imports is smaller than when regressed separately, both variables still have a positive, significant 

relationship with all HGF clusters and the number of criteria fulfilled. 

Table 10b: Firm characteristics of HGF clusters   

    Cluster 1 Cluster 2 Cluster 3 All HGFs 

Log of capital-labour ratio  0.0014*** 0.0086*** 0.0050*** 0.0292*** 

  (0.0001) (0.0003) (0.0001) (0.0007) 

      

Log of real value added  0.0036*** 0.0443*** 0.0256*** 0.1341*** 

  (0.0005) (0.0009) (0.0006) (0.0029) 

      

Log of net profit  0.0031*** 0.0178*** 0.0170*** 0.0763*** 

    (0.0004) (0.0006) (0.0004) (0.0022) 

*p<0.10. **p<0.05. ***p<0.01      
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Other firm characteristics 

Being a subsidiary of a group or parent company is found to have no significant impact on the likelihood 

of being in clusters 1 or 2, while it has a significant, positive impact on being a large turnover grower. 

Being a subsidiary is therefore found to be associated with revenue growth more so than employment 

growth. For all HGFs in general, being a subsidiary has a positive impact on the number of HGF 

definitions that a given firm fulfils. 

Next we consider the relationship between logged spending on R& D activities and each cluster, and find 

that this has a positive association with all clusters, and particularly so with large turnover growers. We 

note, however, that the lack of additional data after the change in the R&D allowance casts some doubt 

on any identified relationship between R&D expenditure and a given type of firm growth. 

Table 10c: Trader status of HGF clusters    

    Cluster 1 Cluster 2 Cluster 3 All HGFs 

Importer/exporter indicator  0.0033*** 0.0167*** 0.0222*** 0.0866*** 

  (0.0010) (0.0024) (0.0014) (0.0067) 

      

Number of countries exported to  0.0007*** 0.0026*** 0.0063*** 0.020*** 

  (0.0005) (0.0006) (0.0006) (0.0026) 

      

Log of total value of exports  0.0028*** 0.0090*** 0.0173*** 0.0623*** 

  (0.0006) (0.0010) (0.0008) (0.0037) 

      

Number of countries imported from  0.0017*** 0.0043*** 0.0089*** 0.0337*** 

  (0.0005) (0.0007) (0.0007) (0.0031) 

      

Log of total value of imports  0.0031*** 0.0150*** 0.0160*** 0.0715*** 

    (0.0005) (0.0009) (0.0007) (0.0032) 

*p<0.10. **p<0.05. ***p<0.01      
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Whether a firm accesses a tax incentive is found to have a significant impact on the likelihood of 

experiencing some forms of growth. While the relationship is insignificant for the large turnover growers, 

there is a sizable, negative association between accessing tax incentives and being a large employment 

grower or a small grower. This effect is large for smaller HGFs: accessing an incentive reduces the 

likelihood of being a HGF as defined by these definitions by around 18%. It also has a significant negative 

effect on the number of HGF definitions a given firm fulfils. An alternative explanation for this may, 

which may be more plausible, is that firms which are less likely to grow for other reasons are also those 

which are more likely to seek assistance in the form of a tax incentive, such that accessing a tax incentive 

is negatively correlated with becoming any type of HGF. 

From these regression results we may begin to understand what the growth of the HGFs in each of these 

clusters is associated with. Large employment growers, which experienced lower real value added in the 

period under review but generated more jobs than turnover-growth HGFs, are more likely to emerge from 

the services sectors than from manufacturing, and while they are labour intensive, capital-intensity does 

have a positive impact on the likelihood of being such a HGF. While more small growers are found in the 

services sectors than larger firms, they are more likely to emerge from manufacturing. A firm is more 

likely to become a small grower if it has higher profit margins and higher real value added, but it is less 

likely to do so if it makes use of tax incentives. The large turnover growers, which generate more real 

value added but less employment, are much more concentrated in wholesale and retail trade as well as 

manufacturing. They are more capital-intensive than other firms, and contribute more to total output. 

Being a subsidiary helps the chances of being a large turnover grower, by around 5%, and so does 

investment in research and development. And across the board, international trade makes a difference: 

firms that import and export more goods from more countries are more likely to be HGFs. 

 

 

 

Table 10d: Other firm characteristics of HGF clusters   

    Cluster 1 Cluster 2 Cluster 3 All HGFs 

Subsidiary  0.0014 -0.0016 0.0492*** 0.1058*** 

  (0.0044) (0.0070) (0.0057) (0.0269) 

      

Log of R&D expenditure  0.0063* 0.0081** 0.0185*** 0.0833*** 

  (0.0024) (0.0037) (0.0030) (0.0144) 

      

Tax incentive  -0.0764** -0.1676** -0.015 -0.4962** 

    (0.0348) (0.0777) (0.0548) (0.1946) 

*p<0.10. **p<0.05. ***p<0.01      
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7. Concluding remarks 

This study has found that the selection of HGFs is highly sensitive to the definition of HGFs used. The 

low correlation between the different HGF samples supports the evidence that different growth measures 

and indicators will yield different groups of firms. In turn, this results in considerable variation in the 

demographic characteristics of the samples derived from each definition. 

 

While size is found to have a positive impact on the likelihood of becoming all types of HGFs, the impact 

of firm age is dependent on the growth indicator considered. The sector concentration of HGFs also 

depends on the definitions used: HGFs yielded from definitions which favour large, turnover-focused 

firms are heavily concentrated in manufacturing, while the HGFs identified by other definitions have a 

stronger primary and services sector representation. Other characteristics such as capital intensity also 

vary by definition. Across the board, however, trade activity matters: firms linked to international markets 

are more likely to be HGFs. 

 

These findings have implications for public policy. Firstly, policy that seeks to foster the emergence of 

more HGFs must be cognisant of how it identifies such enterprises. As suggested by scholars such as 

Delmar et al. (2003), this may advocate for the use of different definitions of HGFs depending on what 

the objectives of a given policy are. It also cautions against the adoption of a single identifier of HGFs 

such as the OECD definitions, as they generate samples of firms that are not necessarily appropriate for 

all forms of policy intervention. More broadly, the effect of firm sector and trade activity on the likelihood 

of becoming a HGF suggests that policymakers may have scope to consider whether policy is conducive 

to the emergence of HGFs. If trade policy impedes the procurement of intermediate inputs by businesses, 

it may be stifling the ambitions of growth-focused firms. If industrial policy champions industries that are 

less likely to produce HGFs, or more likely to produce those which do not further objectives such as 

employment creation, then such policy is misaligned with supporting HGFs. 

 

We note, however, that there are limitations to the study. The lack of geographical data means that we 

cannot control for a possible location effect or observe the effect of location on the emergence of HGFs. 

The data does not feature information regarding the acquisition of other firms, such that total firm growth 

cannot be disaggregated into acquired and organic growth. Furthermore, the short time period for which 

data is available limits the study in two ways. First, the change in South Africa’s economic climate from 

a period of expansion to a recessionary path after 2008 may have had an impact on this study’s findings 

regarding the characteristics of firms that grow. Second, the study does not consider how HGFs perform 

beyond their growth period; for instance, it does not consider whether HGFs continue to grow or whether 

they are more likely to survive beyond their fast-growth period. Access to the administrative data for the 

2003-2008 growth years would allow for comparison with the findings of this study and mitigate the first 
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problem, while also allowing to consider the performance of these HGFs after their fast-growth period 

and thereby mitigating the second limitation. 

 

Despite these limitations, however, the study highlights that when attempting to define HGFs for the 

South African context, it is important to recognise that there is no single definition suitable for all 

discussions regarding firm growth. Rather, a more nuanced view of the type of firm growth under 

consideration is warranted. In this way, research and policy will be more focused in the discussion 

concerning the contribution of growth-focused firms to the economy. 
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