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Abstract

Previous studies in both developed and developing economies have reported that firm growth declines with firm
age and size. However, review of literature showed that there are limited studies to empirically assess the validity
of this fact on firm growth in developing countries. As such, this paper assesses the role of firm size and age on firm
growth in KwaZulu Natal, South Africa. The study employed a unique balanced three-year panel dataset of 191
manufacturing Small Medium and Micro Enterprises (SMMEs) in the province. As expected, the results showed a
negative relationship between firm growth and size especially in the short term. However, contrary to the wider
body of literature, the study established a positive relationship between firm age and growth. The study also
established that older firms grow faster than their younger counterparts despite their size. On the other hand,
small sized firms despite their age grow faster than large firms when employment and total assets were used as
measures of firm size. It was recommended that the government should be cognisant of the complexity of SMMEs
when crafting various sector policies.
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Introduction

Small Medium and Micro Enterprises (SMMEs)1, especially those in the manufacturing, sector play a
critical role in driving socio-economic development across the globe (Ozar et al, 2008; Klapper and
Richmond, 2011). In South Africa, small enterprises, are regarded as critical to addressing the
tripartite challenge of unemployment, poverty, and inequality, hence, their growth is crucial to
effectively addressing these issues (National Planning Commission, 2011; International Finance
Corporation, 2019; Zhou and Gumbo, 2021). The report by the Small Enterprise Development Agency
(2019) showed that SMMEs account for 66 per cent of the national employment, which is indicative
of the important role played by the sector. According to Trade and Investment KwaZulu-Natal (TIKZN
2016), compared to their peers in the mining and agricultural sectors, manufacturing small and
medium firms are responsible for 91 per cent and 84 per cent of the exports, implying that their
sustainable growth presents strategic dividends for the province (Ngibe and Lekhanya, 2019). This
underscores the need for both the national and provincial governments to promote the growth of
these enterprises to achieve economic growth and address currently high poverty, unemployment,
and inequality levels (OECD, 2017; Statistics South Africa, 2017).

These enterprises have been regarded as the main drivers of economic development and various
countries across the globe continue to seek means to promote their sustainable growth (Machado,

1Small Medium and Micro Enterprises (SMMEs) is the official definition of small enterprises according to the Department
of Small Business Department (DSBD 2019). As such, this study adopted this standard definition in line with the DSBD.
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2016; Megaravalli, 2017). Given the importance of SMME growth, not only for practitioners but a
wide range of other stakeholders like policy makers, various theoretical models have been postulated
to explain this phenomenon (O'Farrell and Hitchens, 1988; Wiklund et al, 2009). Gibrat’s Law of
Proportionate Effect (LPE) is one of the dominant theoretical models that has been embraced in firm
growth research over the years. The theory claims a stochastic firm growth process, implying that
firm growth is independent of its size at the beginning of the period (Megaravalli 2017). Later,
Jovanovic (1982) extended Gibrat’s Law with the Passive Learning Model (PLM), also known as the
theory of noisy selection, which places emphasis on firm age (Jovanovic, 1982; McPherson, 1996;
Teruel-Carrizosa, 2006; Nunes et al,, 2012).

However, despite their important implications, most studies to empirically test the validity of Gibrat’s
LPE and Jovanovic’s PLM firm growth theories have predominantly been carried out in developed
countries (McPherson, 1996; Nassar et al, 2014). Notably, there are limited studies in developing
countries like South Africa mainly due to data limitations (Gumede, 2000; Malepe, 2014; Masenyetse,
2017; International Finance Corporation, 2019). Considering the above background, the purpose of
this study is to investigate the validity of Gibrat’s LPE and Jovanovic’s LPM on manufacturing SMMEs
in South Africa’s second largest province, KwaZulu-Natal. The results will provide an indication of
the manufacturing SMMEs’ growth dynamics, at least in the short term (Lotti et al,, 2009) and, thus,
provide an informed basis for understanding the evolution of the province’s industrial structure. To
the best of the researchers’ knowledge, this is the first study to empirically test these two theoretical
models in the KwaZulu-Natal province. The rest of the paper is structured as follows; Section 2, a
literature review which provides the theoretical context which informs the derivation of the
hypotheses; Section 3, data structure and empirical model specification; Section 4, empirical results;
Section 5, discussion of results; Section 6, recommendations; and Section 7, conclusion, and study
limitations.

Literature Review

Firms, like organisms, evolve and in the process adapt to changes in both their internal and external
environments (Teruel-Carrizosa, 2006). Research on enterprise growth is mainly concerned with the
increase or decrease in firm size over time. As such, firm growth is such an important concept in
business research and over time various theoretical models have been postulated to explain this
phenomenon (O'Farrell and Hitchens, 1988; Wiklund et al,, 2009). In 1931, Gibrat postulated the LPE
which remains one of the dominant theoretical models that has been harnessed to understand firm
growth process (Teruel-Carrizosa, 2006; Malepe, 2014). However, failure to find evidence for the LPE
led to its modification through the addition of various ancillary assumptions (Sutton, 1997; Bigsten
and Gebreeyesus, 2007). Resultantly, there was departure among firm growth studies away from
viewing this phenomenon strictly as a random walk process but rather as a classical economic
maximisation problem (Bigsten and Gebreeyesus, 2007). The latter implies that systematic forces
like firm attributes, investment differences, and efficiency have important implications on firm
growth (Sutton, 1997). These claims resulted in the development of new firm growth theoretical
models incorporating additional elements in firm growth modelling. Introduced in the early 1980s,
Jovanovic’'s PLM is one of the popular firm growth theoretical models which extended Gibrat's LPE
by incorporating efficiency as one of the key features in the firm growth process (Sutton, 1997;
Teruel-Carrizosa, 2006; Bigsten and Gebreeyesus, 2007).

The model places emphasis on firm efficiency and postulates that firms enter the market without
knowing their efficiency and more efficient ones survive and grow whilst less efficient ones tend to
stagnate and exit the market (Jovanovic, 1982; Pakes and Ericson, 1998). However, despite a growing
body of literature on firm growth, some studies have noted that the available theoretical models were
developed with a focus on large firms and have not been adapted to investigate the same
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phenomenon in the context of SMMEs (O'Farrell and Hitchens, 1988; Machado, 2016). This aligns
with assertions by McPherson (1996) that for years, to drive economic development, the focus was
centred on large enterprises and SMMEs were largely discouraged, directly or otherwise. In recent
years, the trend has however reversed, owing to increasing studies highlighting the potential of the
SMME sector in driving inclusive economic growth (McPherson, 1996; Panda, 2015; Machado, 2016).
This requires the empirical investigation of the relevant firm growth theoretical models in the SMME
sector, which have become important for many countries, both developed and developing (National
Planning Commission, 2011; MBEC 2017; International Finance Corporation, 2019)

Small Business Growth

Small enterprise growth research has attracted the interest of various stakeholders in recent years
(O'Farrell and Hitchens, 1988; McPherson, 1996; Wiklund et al, 2009; Achtenhagen et al, 2010). This
is because growth is such an important phenomenon, especially for SMMEs as their survival
essentially depends on their sustainable growth (Machado, 2016). Small firm growth is often
associated with an increase in sales, the number of employees, and total assets and all these measures
are important in sustaining the operations of an SMME (McPherson, 1996; Teruel-Carrizosa, 2006;
Panda, 2015). Santos and Brito (2012) posit that growth reflects a small firm's ability to increase its
size, which leads to high profitability levels and consequently economies of scale. Importantly,
growth does not only minimise the likelihood of small business failure, but results in socio-economic
development (Ozar et al,, 2008).

Extant literature indicates that small firm growth is important for governments as it is growing
SMMEs that make significant contribution to economic growth (MBEC, 2017; Sarlija and BilandZi¢,
2018). Despite its importance and increased interest, numerous studies converge in charging that
growth is a complex process marked by uncertainty arising from both internal and external
environments (Wiklund et al, 2009; Achtenhagen et al, 2010; Machado, 2016). The complexity of
small firm growth is reflected in the use of various growth measures (Teruel-Carrizosa, 2006; Malepe,
2014; Masenyetse, 2017). Key to note is that despite little agreement on the ideal firm growth
measure, Achtenhagen et al. (2010) have established that there is general agreement among
researchers and practitioners on the usefulness of such measures. This is because commonly used
growth measures, which mainly include sales, profit, employees, and total assets, provide insight on
the small firm’s continued learning and adaption to dynamic market changes (Megaravalli, 2017).

However, despite such an increased interest in this area, recent studies indicate that little is still
known about the small firm growth phenomenon. This is in line with various studies (McPherson,
1996; Ozar et al,, 2008; Machado, 2016) which note that despite the recognition of the importance of
SMMEs in developing countries, the paucity of firm growth studies has become glaring. Inevitably,
various stakeholders, which includes academics, business owners, and policy makers, are interested
in understanding the economics of small firms’ growth to inform effective interventions in the sector
(Coad et al, 2016; Machado, 2016; Megaravalli, 2017). Recent studies have adduced the importance
of understanding the firm growth phenomenon, as it is growth-oriented firms which create more
employment (MBEC, 2017; Megaravalli, 2017). This implies that by understanding small firm growth
dynamics, countries like South Africa will be able to devise appropriate interventions to leverage the
sector in addressing the tripartite challenges of unemployment, poverty, and inequality, especially in
the context of the COVID-19 pandemic (National Planning Commission, 2011; International Finance
Corporation, 2019; South African Government, 2021). As such, the researchers aim to harness
Gibrat’s Law and Jovanovic’s passive learning model to shed light on the growth process of SMMEs
in South Africa’s second largest province of KwaZulu-Natal.
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The review of literature indicates that there are limited studies harnessing these two theoretical
models, which have important, empirically testable implications to understanding small firm growth
dynamics in South Africa, and particularly in the KwaZulu-Natal province. The closest related studies
are by McPherson (1996), Malepe (2014), Masenyetse (2017), and Mamburu (2018). The first relied
on survey data from two small townships in Gauteng and Eastern Cape provinces. Malepe (2014)
assessed both theories using panel data from manufacturing SMMEs in the Gauteng and Western
Cape provinces. The one by Masenyetse (2017) relied on data from listed firms on the Johannesburg
Stock Exchange and recommended that future studies focus on SMMEs. The latter mainly focused on
Gibrat’s theory, utilising a database which covered both SMMEs and large firms across the country.
This study aims to contribute to literature by being the first to focus on the KwaZulu-Natal province,
in which SMMEs are confronted with different socio-economic dynamics compared to contexts in
which these studies were conducted (Bureau for Economic Research, 2016; Small Enterprise
Development Agency, 2019). The sections below provide a review of the two theoretical models that
were harnessed in this study.

Gibrat’s Law of Proportionate Effect

Conventional wisdom for years has dictated that firm growth is independent of firm size, as claimed
by Gibrat’s Law of Proportionate Effect (LPE) (Mamburu, 2018), also known as the stochastic theory
(Geroski 2005). The LPE asserts that firm growth rate is independent of its size at the start of the
period being examined (Lotti et al, 2003). The theory connotes that all firms experience the same
growth rate, which is proportionate to their sizes (McPherson, 1996; Geroski, 2005; Almsafir et al,
2015). This implies that over time, size distribution in the market will be positively skewed, as
characterised by many small and few large firms. The main assumption of the theory is that the firm's
initial stock of resources expands or contracts because of stochastic shocks and firms exit the market
when their stock drops below a minimum threshold (Levinthal, 1991; Bentzen et al,, 2012).

The theory assumes that these stochastic shocks are independent and identically distributed, thus,
basically claiming that the log size of the measure follows a normal distribution (Bigsten and
Gebreeyesus, 2007). In essence, the theory posits a random growth process independent of the firm’s
or the environment’s characteristics (Stam, 2010). In giving credence to the stochastic theory,
Geroski (2005) charges that there is an overwhelming impression from research revealing that firm
growth is hardly predictable and, thus, a function of random process. Lotti et al. (2009) establish that
Gibrat’s Law is rejected when the complete population of firms is examined over the entire period
but tends to be confirmed ex post when considering only surviving firms through time. This implies
that LPE tends to hold once non efficient firms exit and a much more homogenous population of
efficient firms that are past the minimum efficient scale remain. Coad et al. (2016) argue that the
stochastic process closely matches the performance of various companies and investigating whether
firm growth is purely random or not remains a necessary research question.

Despite its criticism for being atheoretical (Masenyetse, 2017), the stochastic theory, due to its
tractability (Coad et al, 2016), has been widely tested, mainly in developed countries, with also
sporadic studies conducted in emerging economies (Nassar et al, 2014). Whilst the theory was
accepted in earlier studies, Gibrat’s Law has been largely rejected in latter studies (Teruel-Carrizosa,
2006; Nassar et al, 2014). Most of the studies which rejected the validity of Gibrat’'s Law established
that small sized firms grew faster than large sized enterprises, with few claiming the opposite (Nassar
et al, 2014; Machado, 2016). Almsafir et al. (2015) assessed the validity of the theory in Jordan and
established that small firms in the services sector grew faster than their large sized counterparts.
This aligns with Malepe (2014), who also found a negative relationship between firm size and growth
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for small manufacturing firms in South Africa. Similarly, Bigsten and Gebreeyesus (2007) established
an inverse relationship between size and the growth rate of manufacturing small firms in Ethiopia.

McPherson (1996) established the negative relationship between firm size and growth for small
firms across various sectors in Southern Africa. Recently, a study by Mamburu (2018) found a
negative relationship between firm growth and size for South African firms registered with the South
African Revenue Authority (SARS), thus, rejecting the validity of LPE. The preceding findings from
the developing countries strongly align with many studies in the developed world. For instance,
Farinas and Moreno (2000) note that compared to larger ones, smaller firms in the Spanish
manufacturing sector registered a superior growth rate. This was also established by Teruel-
Carrizosa (2006) in both manufacturing and services firms in Spain. Similar findings were
established for manufacturing small firms in the United States (Hall, 1986; Evans, 1987). Dunne and
Hughes (1994) established that small companies in the financial and non-financial sectors in the
United Kingdom grew faster compared to their larger counterparts. This aligns with a recent study
by Cowling et al. (2018) in which the validity of LPE could not be satisfied as small enterprises across
commercial sectors in the United Kingdom grew faster than their larger counterparts.

A study by Bentzen et al. (2012), contrary to other studies, ascertained that large sized enterprises
across all industries in Denmark grew faster than small sized enterprises. On the other hand, a study
by Aslan (2008) on Turkish firms established mixed results, with Gibrat’s Law being rejected in seven
and accepted in four sectors. Lotti et al. (2003) found that the law was rejected immediately post
establishment as small Italian firms grew faster, presumably to reach minimum efficient size, but
could not be rejected in subsequent years. Interestingly, a study by Hermelo and Vassolo (2007)
established the validity of the Gibrat’s Law on Argentinian firms. The review of literature shows that
the LPE has been tested in various countries, mainly developed countries, with fragmented studies
in South Africa. To contribute to literature in South Africa as a developing country, the following
hypothesis is, thus, investigated:

H1: Smallsized firms grow faster than larger sized firms in the KwaZulu-Natal province. Hence, contrary
to Gibrat’s LPE, in the KwaZulu-Natal province, enterprise size at the beginning of the period is inversely
related to the firm's growth rate.

Passive Learning Model

Whilst early studies on firm growth mainly considered firm size as the only explanatory variable
(Farinas, 2000), in recent times firm age has generated huge interest among researchers as they seek
to establish how the latter, like the former, relates to growth (Evans, 1987; Farinas and Moreno,
2000; Coad et al, 2018). Cowling et al. (2018) note that whilst both age and size are key drivers
behind firm growth, it is rather the former that plays a critical role in firms’ growth dynamic.
Haltiwanger et al. (2013) argue that the inverse relationship between firm growth and size
disappears once firm age is considered. The authors further argue that due to the limited or lack of
inclusion of firm age in previous datasets, the results were misleading, establishing that small firms
grew faster than large sized ones. They further mentioned that policies which consider firm size alone
and exclude the age effect are less likely to achieve the desired results of promoting sustainable
SMMESs growth. Evans (1987) states that theoretical models that consider firm age hold some
promise and empirical studies that incorporate this variable provide critical insight on how firms
behave over time. Jovanovic (1982) postulates a learning model which Pakes and Ericson (1998) call
the Passive Learning Model (PLM). The model places importance on experience, as proxied by firm
age, in explaining firm growth (McPherson, 1995; Farinas and Moreno, 2000). Jovanovic posits that
firms enter the market without a complete appreciation of their own productivity but learn and
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improve their performance through operational experience in the market (Farinas and Moreno,
2000; Malepe, 2014).

The PLM asserts that information gained through experience is used in key strategic decisions, like
whether to expand or not (Renski, 2011). The theoretical model charges that each entity’s cost curve
is subject to random shocks, and over time firms learn about the impact of these shocks on their
efficiency (Hart, 2000). The PLM concludes that firms which experience positive shocks survive and
increase in size whilst those adversely affected by shocks stagnate before exiting from the market
(Jovanovic, 1982). Essentially, the PLM implies that firm growth is inversely related to initial size and
firm age (Evans, 1987; Majumdar, 2004; Ozar et al, 2008). Whilst Jovanovic (1982) claims a passive
learning process for firms in the market, Pakes and Ericson (1998) propose a model of active learning
process which in turn directly influences firm growth rate (Teruel-Carrizosa, 2006). In the active
learning framework, increased investment levels in learning results in favourable efficiency
distribution in the future. The model asserts that such investments will cease when firms reach a
certain level of efficiency, and just as postulated by the PLM, younger firms will experience higher
growth rates compared to their larger counterparts in the industry (Navaretti et al,, 2012).

As with Gibrat’s Law, Jovanovic’s PLM has been investigated in both developed and developing
countries with mixed results. One of the early studies to empirically test PLM was by Evans (1987),
which found that, in line with Jovanovic’s theory, both firm age and size were inversely related with
growth for manufacturing firms in the United States. Pakes and Ericson (1998) established that
Jovanovic’s model holds for firms in the retail sector in Wisconsin, the United States. A study by
Dunne and Hughes (1994) on UK firms found that, in line with the PLM, there is a negative
relationship between growth rate and the duo of firm age and size. Teruel-Carrizosa (2006) found
the validity of the learning effects, as hypothesised by Jovanovic, on Spanish manufacturing and
services enterprises. In line with the wide body of literature, Cowling et al. (2018) established that,
on average, older firms in the United Kingdom have lower growth rates than younger firms.

A study by Ozar et al. (2008) provides support for the Passive Learning Model on Turkish micro and
small enterprises. Consistent with extant literature, Coad and Tamvada (2012) established that firm
age had a negative relationship with growth rate among Indian small firms. Utilising data from 104
developing countries, Ayyagari et al. (2014), in line with the PLM, established the negative
relationship between firm age and growth rate. These findings align with a few studies that have been
carried out in the African region, which also established an inverse relationship between growth rate
and the firm’s age and size (McPherson, 1995; 1996; Mengistae, 1998; Bigsten and Gebreeyesus,
2007). Some recent studies have established mixed results either depending on age group (Majumdar
2004) or type of dependant variable used (Malepe, 2014). Armed with this empirical evidence, the
following hypothesis is investigated:

H2: There is evidence of passive learning in the growth performance of SMMEs in the KwaZulu-Natal
province. As such, growth rate is inversely related to both firm age and size in the province.

The findings from this study will be key in providing a basis for informed policy development on
SMMEs in the province. The validity of Gibrat’s Law implies that size does not matter when it comes
to growth, and most importantly, connotes that firm growth is a random process and not a function
of any internal or environmental factors (Stam, 2010). Planning by entrepreneurs would simply be a
fruitless process as key drivers of growth cannot be predicted in advance. On the other hand, the
validity of Jovanovic’s PLM would mean that learning plays an important role in firm growth and,
thus, industrial dynamics in the province. This would mean that firms learn about their efficiency
over time, post entry, with growth being highest during these early years of learning (Jovanovic,
1982; Bigsten and Gebreeyesus, 2007). As also argued by Haltiwanger et al. (2013) and Coad et al.
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(2018), the inclusion of firm age in this study, which has been less studied, provides enhanced insight
on the growth process of small manufacturing firms in KwaZulu Natal province.

Data and Analysis

In this study, the researchers used longitudinal data, which was supplied by McFah Consultancy, a
company based in Durban that provides business and tax consulting services for SMMEs. The
balanced panel data was from 191 small enterprises operating in the manufacturing sector across
ten district municipalities and the eThekwini metro in the KwaZulu-Natal province, covering three
years between 2015 and 2017. This is in line with a recommendation by McPherson (1996) that
future studies should use panel data that is more accurate than survey data. The three-year period
also aligns with previous related studies (Hermelo and Vassolo, 2007; Almsafir et al, 2015). The
sample size was deemed adequate, following previous studies and related studies in KwaZulu-Natal
and other developing countries (Hermelo and Vassolo, 2007; Yusuf and Dansu, 2013; Zondo, 2016;
Ayandibu and Houghton, 2017). Firm age was computed as the difference between the panel period
(2015 to 2017) and the registration year. Following previous related studies, annual sales were used
as a measure of firm size (Almsafir et al, 2015; Coad et al, 2016; Masenyetse, 2017; Cowling et al,
2018). Firm growth rate was measured as the difference between sales from year t and t-1 and all
variables were log transformed. The log transformation was done in line with previous related
studies in developed countries (Evans, 1987; Teruel-Carrizosa, 2006) and developing countries
(Bigsten and Gebreeyesus, 2007; Ozar et al, 2008), particularly South Africa (McPherson, 1996;
Masenyetse, 2017).

Using sales as a size measure, SMMEs are categorised into four groups according to the Department
of Small Business Department (DSBD 2019). Medium firms (>R13 million up to R51 million), Small
firms (>R5 million to R13 million), Very Small (>R0.2 million to R5 million), and Micro (0 to R0.2
million). The dataset also has other variables, namely the number of permanent workers, number of
temporary workers, and total assets measured in South African Rands, and these were utilised as
alternative size measures to assess the robustness of the results. An open-source software, R project
for statistical computing version 3.6.3, was utilised to compute both descriptive statistics and for
econometric modelling (R Development Core Team, 2019).

Descriptive Statistics

Table 1 below shows the descriptive statistics of the main variables from the panel dataset as well as
the growth rate over the three years. The small sized category registered a high mean growth rate,
followed by the very small, medium, and micro sized categories, respectively. The findings relate with
previous findings, which found high growth rates among smaller sized firms (Teruel-Carrizosa, 2006;
Bigsten and Gebreeyesus, 2007). To assess if the means across different categories of the SMMEs
were significantly different, in line with Coad et al. (2016), Wilk’s lambda was computed. The results
show that the means are significantly different across the four categories across the quartet of
growth, employees, total assets, and firm age.

Table 1: Descriptive Statistics

Mean Values

Obs. Size Growth Employees Total Assets Firm Age
Medium 159 17.76 0.28 4.40 16.72 2.78
Small 191 16.14 0.51 3.33 15.37 2.34
Very Small 172 14.69 0.30 2.99 14.42 1.99
Micro 51 11.41 0.23 2.30 11.67 1.51
Diff. means: Wilks’ lambda (p-value) 0.313 (0.000)

Notes: all variables are log transformed
Source: Authors’ calculations in R

150



Model Specification

To empirically test both Gibrat’s LPE and Jovanovic’s PLM theories the researchers followed previous

studies (Evans, 1987; Teruel-Carrizosa, 2006; Malepe, 2014). Letting S;; be the firm size and A4;; the

company age at time t of firm i, where ¢;; is the error term, then firm growth can be formulated as:
AlogSiy = a; + P1logSit-1 + B2logAir + &t (1)

As outlined by previous related studies (Evans, 1987; McPherson, 1996; Teruel-Carrizosa, 2006)
AlogS;;, which Bigsten and Gebreeyesus (2007) and Masenyetse (2017) show can be presented as
logS;; —logS;:_1, is the annual logarithmic change in firm sales for three years between 2015 and
2017. For Gibrat's Law to hold 8, = 0, such that if 8; < 0 the Law is violated as small firms are
growing faster than their larger counterparts and conversely if §; > 0, the Law does not hold, and in
this case larger firms grow faster than small sized ones. For Jovanovic’s PLM to be satisfied, both f;
and [, should be negative, highlighting the inverse relationship between firm age and growth rate
(Navaretti et al,, 2012).

To estimate Equation (1) on KwaZulu-Natal’s manufacturing SMMEs, the researchers utilised the two
most used panel data modelling approaches, fixed effects and random effects (Bigsten and
Gebreeyesus, 2007; Wooldridge, 2012; Dieleman and Templin, 2014). The main difference between
fixed and random effects panel data modelling techniques lies in the information used to estimate the
coefficients. The coefficients for the fixed effect approach are calculated from the differences within
each firm over time (Wooldridge, 2012). In fixed effects models, the error component, though it
varies across individuals, is assumed to be fixed or non-stochastic. On the other hand, the random
effects approach assumes the random error term. Essentially, the random effects model expects
unobservable individual effects to be random variables that are distributed independently of the
explanatory variables (Teruel-Carrizosa, 2006; Wooldridge, 2012).

However, as also noted by Teruel-Carrizosa (2006), random effects tend to be inconsistent if
individual effects are fixed and, in that case, fixed effects estimator will be consistent. On the flipside,
fixed effects tend to create bias if firms are heterogeneous, which in that case random effects
estimates will be more efficient (Masenyetse, 2017). Consequently, post fitting both models, the
Hausman test was applied to formally test and select the most appropriate model (Teruel-Carrizosa,
2006; Wooldridge, 2012). The Hausman test evaluated the correlation between the regressors and
unique errors (u;) (Wooldridge, 2012; Kleynhans and Coetzee, 2019). Both fixed and random effects
models were computed using the PLM package in R.

Empirical Results

The empirical results in Table 2, below, indicate that firm growth is negatively related with size for
the manufacturing SMMEs in the KwaZulu-Natal province. This relationship is sustained across all
the firm size categories at one per cent, except for the Micro sized group which was at five per cent
significance level. The Hausman test indicated that fixed effects is the most suitable model and, thus,
the analysis focused on the results of the fixed effects results, as shown in Table 2. Also, since the
models were fit using panel data, there was a possibility of serial correlation and heteroskedasticity
which can lead to upward bias of the beta coefficients and, thus, potentially invalidate the results
(Dunne and Hughes, 1994; Wooldridge, 2012). As such, following Torres-Reyna (2010), the
researchers used the Breusch-Godfrey/Wooldridge and Breusch-Pagan techniques to test for serial
correlation and heteroskedasticity respectively, these techniques are in the latest package available
in R. The tests showed the presence of serial correlation and homoscedasticity in the fixed effects
model. As suggested by previous studies (McPherson, 1996; Bigsten and Gebreeyesus, 2007), the
robust covariance matrix was used, specifically the Arellano method, within the sandwich estimator

151



in R was utilised to control for both heteroscedasticity and serial correlation in the dynamic model
(Zeileis, 2006; Torres-Reyna, 2010).

Overall, the findings provide evidence for the first hypothesis (H1), and ipso facto reject Gibrat’s LPE
which claims that firm growth follows a random walk and, thus, size has no significant effect on
growth. Essentially this indicates that size significantly influences the growth performance of
manufacturing SMMEs in the province.

Table 2: Regression results

All Medium Small Very Small Micro
LogSit_1 -0.729%** -0.955%** -0.672%** -1.182%** -2.165%*

(0.225) (0.178) (0.197) (0.262) (0.640)
LogAge 1.835%* 0.576 0.488* 0.981*** 5.333

(0.897) (0.426) (0.255) (0.264) (2.737)
R-Squared 0.500 0.379 0.237 0.628 0.604
Hausman test 0.000 0.000 0.021 0.000 0.018
Obs. 573 159 191 172 51

Heteroskedasticity-robust standard errors in parentheses, *** p-value<0.01, ** p-value<0.05, * p-value<0.1
Source: Authors’ own calculations computed in R

Overall, ceteris paribus, the effect of age on growth does not align with the learning process
hypothesis, as stated in the researchers’ second hypothesis (H2). The combined analysis age was
positively related with growth at five per cent significance level and in two out of four categories,
which are small sized (10 per cent significance level) and the micro sized (at 1 per cent significance
level). Firm age was, however, not significant for the medium and micro sized enterprises, thus, by
considering size in these two categories, the passive learning hypothesis is satisfied. The effect of age
is quantitatively higher than the negative effect of size for the combined analysis, which is different
for the two categories (Small and Very Small) as the negative effect of size is higher than the
magnitude of firm age. This shows that, generally, despite their size, older firms grow faster than
young ones. However, in the case of the small and very small categories, despite their age, smaller
sized firms grow faster than larger sized enterprises, as the magnitude of firm age is less than that of
the size effects. These results provide partial evidence of the passive learning process, which is the
case when firm size alone is considered and H2 is rejected when firm age is considered.

Robustness Tests

Given the complexity, and the importance of firm growth, it is important that the researchers test the
consistency of the findings under different assumptions (Weisberg, 2006). Previous related studies
utilised different measures of firm size, with some using employees (Teruel-Carrizosa, 2006; Bigsten
and Gebreeyesus, 2007; Mamburu, 2018) and others using assets (Dunne and Hughes, 1994; Aslan,
2008; Ayyagari et al, 2014). As such, to establish the robustness of our results, the researchers used
employees and total assets as alternative size measures and the results are presented in Table 3,
below. Just like above, for all the models, the Hausman test shows that Fixed Effects were more
efficient than Random Effects estimators.
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Table 3: Robustness test regression results

Sales Employees Total Assets
LogSit_1 -0.729*** -1.018*** -1.015%**
(0.225) (0.074) (0.078)
LogAge 1.835%* 0.559%** 0.533
(0.897) (0.216) (0.727)
R-Squared 0.500 0.500 0.479
Hausman test 0.000 0.005 0.000
Obs. 573 573 573

Heteroskedasticity-robust standard errors in parentheses, *** p-value<0.01, ** p-value<0.05, * p-value<0.1
Source: Authors’ calculations computed in R

The results in Table 3 are in line with the wider body of literature that shows that despite the measure
of size, H1 is satisfied as Gibrat’s Law does not hold for SMMEs in the KwaZulu-Natal province, and
ceteris paribus smaller sized firms grow faster than their larger counterparts (Farinas and Moreno,
2000; Ayyagari et al, 2014; Almsafir et al, 2015; Mamburu, 2018). This is consistent with findings by
Achtenhagen et al. (2010), indicating that despite different types of size measure used in firm growth
studies, the findings are generally consistent and provide insight on the growth dynamics of small
firms. This study’s results align with findings by Masenyetse (2017), which also established that
despite firm size measure used, Gibrat’s LPE is rejected. Also, noteworthy is that compared to sales,
the departure from Gibrat’s LPE is more pronounced when employees and total assets proxy SMME
size. However, this is contrary to related findings by Malepe (2014), with the results showing that
large enterprises grow faster compared to their smaller sized counterparts when employees were
used as a measure of size. On the other hand, larger sized enterprises grew faster compared to small
sized firms when turnover was used as a proxy of firm size. The main implication regarding the
rejection of H1 is that small firms in KwaZulu-Natal’s manufacturing sector grow faster than larger
sized enterprises. Based on this analysis, stakeholders should be aware that, opposed to Gibrat’s LPE,
small firm growth rates are not independent of the current size.

In relation to the second hypothesis, the findings are contrary to previous studies (Evans, 1987;
McPherson, 1996; Mengistae, 1998; Cowling et al, 2018) which found evidence for Jovanovic’s PLM
in relation to firm age. This study’s findings relating total assets as proxy for firm size align with a
related study by Masenyetse (2017) which establishes that firm age has no significant effect on
growth. In this study, a strong positive relationship between growth and age is established when firm
size is proxied by sales and employees, implying that older sized firms, despite their size, are at an
advantage compared to younger firms. Key to note is the change in age effects, which varies by size
measure. Clearly, when turnover is taken as a measure of firm size, older firms experience higher
growth rates despite their size. However, when employees and total assets proxy firm size, small
sized firms grow faster than their larger sized counterparts regardless of age effects. The rejection of
H2 implies that age matters in achieving a higher level of sales growth whilst size plays a crucial role
in achieving employment and total assets growth for small firms in the KwaZulu-Natal manufacturing
sector.

Discussion

This study aimed to assess the relationship between firm growth and the duo of size and age using a
balanced panel data of manufacturing SMMEs in KwaZulu Natal province. This area has been of
interest over the years, as attested by numerous studies, mainly in developed countries (Almsafir et
al, 2015; Masenyetse, 2017; Coad et al, 2018). To contribute to the body of knowledge, this study
embraced the duo of Gibrat’s LPE and Jovanovic’'s PLM to assess the relationship between firm
growth and firm age/size in the KwaZulu-Natal province. Overall, the results show that smaller sized
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firms in the KwaZulu-Natal province manufacturing sector grow faster than their larger
counterparts, which aligns with the wider body of literature (Hall, 1986; McPherson, 1996; Teruel-
Carrizosa, 2006; Almsafir et al, 2015; Masenyetse, 2017; Cowling et al, 2018). As with previous
findings (Evans, 1987; Mamburu, 2018), the departure from Gibrat’s law is more pronounced for
firms in smaller size categories and less severe for those in large size categories. The firm age effects
on growth are contrary to majority of previous studies in both developed and developing economies
which established a statistically significant negative relationship with growth (Evans, 1987; Dunne
and Hughes, 1994; McPherson, 1996; Mengistae, 1998; Bigsten and Gebreeyesus, 2007; Coad and
Tamvada, 2012; Cowling et al,, 2018). Noteworthy is that contrary to expectations by Haltiwanger et
al. (2013), the inclusion of age did not render firm size insignificant.

The study findings are robust, with Gibrat’s LPE being rejected despite size measure. The results
show that old firms have relatively higher sales growth rates than younger firms. On the other hand,
it is small sized enterprises which grow faster in terms of total assets and employment, respectively.
This finding holds some promise for both the national and provincial government as they aim to
create employment opportunities through SMMEs (National Planning Commission, 2011; KwaZulu-
Natal PPC, 2019). The findings on employment growth align with the findings of Umjwali (2012) and
Ayyagari et al. (2014) that small sized manufacturing enterprises have a higher employment creation
propensity than larger enterprises. Besides indicating that smaller sized firms experience higher
growth rate, the rejection of the stochastic theory also implies that firm growth in the province is a
function of some set of drivers from its operating environment (Stam, 2010). Therefore, in this light
there is a need for pertinent stakeholders to identify these drivers that can in turn be harnessed by
SMMEs in developing bespoke strategies to drive sustainable growth.

As established above, holding size constant, the PLM is not supported, with age being positively
related to growth and not significant when total assets proxied size. The positive impact of age on
growth aligns with recent indications by the Small Enterprise Development Agency’s (2019) report
indicating a net decrease of younger SMMEs and a net increase of older firms between 2018 and 2019
in South Africa. The findings show that younger firms struggle to compete with incumbents in the
market as, inter alia, older firms compared to young ones leverage on their track record, networks,
and efficient routinised operational models (Navaretti et al, 2012). This, as argued by Lotti et al.
(2009), could be an indication of market selection effects within the manufacturing sector in
KwaZulu-Natal, such that should these SMMEs be tracked through time, the surviving firms may
exhibit a Gibrat-like pattern of growth. Importantly, the use of the fixed effects model in this study
implies that the differences within each SMME over the three-year period between 2015 and 2017
was used to calculate the coefficients.

Study Recommendations

The conditional rejection of the stochastic theory by Gibrat, ex ante provides important implications
for various players in the SMME ecosystem in the KwaZulu-Natal province. Based on the findings,
relevant stakeholders in the SMME sector should be aware that smaller sized firms attain higher rates
of growth only in terms of employment and total assets. As argued by Malepe (2014), to address the
problem of employment the provincial government should focus on assisting small sized firms in the
province. The rejection of Gibrat's LPE indicates that small firm growth is not a function of
unpredictable stochastic shocks but rather, as also noted by Stam (2010), is determined by structural
enterprise internal or external attributes. Resultantly, establishing such factors might be key in
enabling SMMEs to leverage identified factors to achieve higher growth rates. However, the rejection
of Jovanovic’s PLM shows that when it comes to sales it is the older firms that achieve stellar
performance, thus, policies and interventions aimed at these enterprises should be cognisant of this
fact. This finding implies that to address issues of unemployment, much focus should be given to
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smaller sized firms but to boost economic activity through increased sales activity in the sector, older
firms should rather be prioritised. This shows that these enterprises have adequate capacity to
produce and market their products, thus, the provincial government should ensure sector specific
support programmes to boost older firms’ sales performance. Entities like Trade and Investment
KwaZulu-Natal and the Small Enterprise Development Agency should develop support schemes
which targets old SMMEs and provide them with support to further enhance their sales growth.

Conclusion and Study Limitations

This paper investigated the role of size and age on firm growth using secondary panel of
manufacturing SMMEs in the KwaZulu-Natal province. Firms were grouped and analysed by their
size category. The results showed that SMMEs in the manufacturing sector do not follow a random
walk, as postulated by Gibrat’s LPE, indicating no signs of industrial concentration in the KwaZulu-
Natal manufacturing sector. The results regarding Jovanovic’s PLM were mixed, with size indicating
some learning process among manufacturing firms in KwaZulu-Natal. However, ceteris paribus,
contrary to the passive learning process, the firm age and growth relationship is not inverse but
generally positive. The positive relationship between firm age and growth shows that older firms
have a significant advantage compared to their younger counterparts in the province.

The results reveal that whilst firm size has diminishing returns on growth, firm age does not, in fact
the emerging picture from the analysis was, “the older the better”. The faster growth rate by smaller
sized enterprises is indicative of healthy industrial dynamics in the KwaZulu-Natal manufacturing
sector. However, pertinent stakeholders should develop and deploy structured and targeted
interventions to help sustain the growth momentum of small sized firms in the province. The
rejection of Gibrat's Law also shows the need for SMMEs to identify key drivers to develop informed
growth strategies. It is also important that in developing policies to help SMMEs, policy makers
should appreciate the complexity of the sector, as shown by the differing net effect of firm size and
age on growth depending on size measure adopted.

The main limitation of this study is that the panel data covered SMMEs in the manufacturing sector
in the KwaZulu-Natal province and, hence, the results may not be generalised beyond this sector in
the province. To address this limitation, future studies should consider other sectors of SMMEs across
the country to shed some light on the SMME growth dynamics at a national level. The period of three
years is relatively short compared to the majority of studies in developed countries (Dunne and
Hughes, 1994; Almsafir et al, 2015; Cowling et al, 2018) and this requires future studies to consider
longer periods to allow for enhanced comparison of results with those from the developed countries.
Finally, due to the nature of the dataset, the LPE and PLM were tested ex ante and, thus, to get a
complete picture it is recommended that future studies utilise data which accounts for the selection
of the initial population to assess the validity of both theoretical models through time in KwaZulu-
Natal. Notwithstanding some of these limitations, this study being the first of this type in KwaZulu-
Natal has cast some light on the manufacturing sector’s industrial dynamics in the province.
Inevitably, the study provides an informed basis for the development and deployment of effective
policies aimed at SMMEs, especially those in the manufacturing sector. The study also provides a
starting point and, thus, a comparative basis for future research focusing on firm growth dynamics
in developing countries like South Africa.

References

Achtenhagen, L., Naldi, L. and Melin, L. 2010. “Business growth” — Do practitioners and scholars
really talk about the same thing? Entrepreneurship Theory and Practice, 34(2): 289-316.

155



Almsafir, M. K, Nassar, 1. A,, Al-Mahrougq, M. H. and Hayajneh, J. A. 2015. The validity of gibrat's law:
Evidence from the service sector in Jordan. Procedia Economics Finance, 23: 1602-1606.

Aslan, A. 2008. Testing Gibrat’s law: Empirical evidence from panel unit root tests of Turkish firms.
Munich Personal RePEc Archive: 1-8.

Ayandibu, A. 0. and Houghton, J. 2017. External forces affecting small businesses in South Africa: A
case study. Journal of Business Retail Management Research, 11(2): 49-64.

Ayyagari, M., Demirguc-Kunt, A. and Maksimovic, V. 2014. Who creates jobs in developing countries?
Small Business Economics, 43(1): 75-99.

Bentzen, ]., Madsen, E. S. and Smith, V. 2012. Do firms’ growth rates depend on firm size? Small
Business Economics, 39(4): 937-947.

Bigsten, A. and Gebreeyesus, M. 2007. The small, the young, and the productive: Determinants of
manufacturing firm growth in Ethiopia. Economic Development and Cultural Change, 55(4): 813-840.

Bureau for Economic Research. 2016. The small, medium, and micro enterprise sector of South Africa.
Available:
http://www.seda.org.za/publications/publications/the%20small,%20medium%20and%20micro
%20enterprise%20sector%200f%20south%?20africa%20commissioned%20by%20seda.pdf
(Accessed 9 January 2019).

Coad, A, Frankish, J. S.,, Roberts, R. G. and Storey, D. ]. 2016. Predicting new venture survival and
growth: Does the fog lift? Small Business Economics, 47(1): 217-241.

Coad, A, Holm, ]. R, Krafft, ]. and Quatraro, F. 2018. Firm age and performance. Journal of Evolutionary
Economics, 28(1): 1-11.

Coad, A, Segarra, A. and Teruel, M. 2016. Innovation and firm growth: Does firm age play a role?
Research Policy, 45(2): 387-400.

Coad, A. and Tamvada, J. P. 2012. Firm growth and barriers to growth among small firms in India.
Small Business Economics, 39(2): 383-400.

Cowling, M,, Liu, W. and Zhang, N. 2018. Did firm age, experience, and access to finance count? SME
performance after the global financial crisis. Journal of Evolutionary Economics, 28(1): 77-100.

Dieleman, J. L. and Templin, T. 2014. Random-effects, fixed-effects, and the within-between
specification for clustered data in observational health studies: a simulation study. PloS One, 9(10):
1-17.

DSBD. 2019. Update of schedule 1 of The National Small Enterprise Act (NSEA) to promote
employment in South Africa: Final Report. Available: http://www.dsbd.gov.za/wp-
content/uploads/2019/03 /Final-report-on-update-to-schedule-1-of-NSEA.pdf = (Accessed 11
November 2020).

Dunne, P. and Hughes, A. 1994. Age, size, growth, and survival: UK companies in the 1980s. The
Journal of Industrial Economics, 42(2): 115-140.

Evans, D. S. 1987. The relationship between firm growth, size, and age: Estimates for 100
manufacturing industries. The Journal of Industrial Economics, 35(4): 567-581.

Farinas, ]. C. and Moreno, L. 2000. Firms' growth, size, and age: A nonparametric approach. Review of
Industrial Organization, 17(3): 249-265.

156


http://www.seda.org.za/publications/publications/the%20small,%20medium%20and%20micro%20enterprise%20sector%20of%20south%20africa%20commissioned%20by%20seda.pdf
http://www.seda.org.za/publications/publications/the%20small,%20medium%20and%20micro%20enterprise%20sector%20of%20south%20africa%20commissioned%20by%20seda.pdf
http://www.dsbd.gov.za/wp-content/uploads/2019/03/Final-report-on-update-to-schedule-1-of-NSEA.pdf
http://www.dsbd.gov.za/wp-content/uploads/2019/03/Final-report-on-update-to-schedule-1-of-NSEA.pdf

Geroski, P. A. 2005. Understanding the implications of empirical work on corporate growth rates.
Managerial and Decision Economics, 26(2): 129-138.

Gumede, V. 2000. Growth and exporting of small and medium enterprises in South Africa, some
thoughts on policy and scope for further research. Trade and Industrial Policy Strategies, South Africa:
1-32.

Hall, B. H. 1986. The relationship between firm size and firm growth in the US manufacturing sector.
The Journal of Industrial Economics, 35(4): 1-24.

Haltiwanger, |, Jarmin, R. S. and Miranda, ]. 2013. Who creates jobs? Small versus large versus young.
Review of Economics and Statistics, 95(2): 347-361.

Hart, P. E. 2000. Theories of firms' growth and the generation of jobs. Review of Industrial
Organization, 17(3): 229-248.

Hermelo, D. F. and Vassolo, R. 2007. The determinants of firm's growth: an empirical examination.
Revista Abante, 10(1): 3-20.

International Finance Corporation. 2019. The unseen sector: A report on the MSME opportunity in
South Africa. Available: https://www.ifc.org/wps/wcm/connect/2dddbf2b-bd44-4965-a7bf-
b71475602649/2019-01-MSME-Opportunity-South-Africa.pdf?MOD=A]PERES&CVID=mxxxHod
(Accessed 27 January 2020).

Jovanovic, B. 1982. Selection and the evolution of industry. Econometrica: Journal of the Econometric
Society, 50(3): 649-670.

Klapper, L. and Richmond, C. 2011. Patterns of business creation, survival, and growth: Evidence from
Africa. Labour Economic, 18(1): 32-44.

Kleynhans, E. P. and Coetzee, C. 2019. Assessment of financial conditions of South African
municipalities: a unique model for KwaZulu-Natal. Southern African Business Review, 23(1): 1-25.

KwaZulu Natal Provincial Planning Commission. 2019. Provincial growth and development Strategy.
Available: http://www.kznppc.gov.za/images/downloads/PGDP%202019%20v4%20Final.pdf
(Accessed 2 February 2020).

Levinthal, D. A. 1991. Random walks and organisational mortality. Administrative Science Quarterly,
36(3): 397-420.

Lotti, F., Santarelli, E. and Vivarelli, M. 2003. Does Gibrat's Law hold among young, small firms?
Journal of evolutionary economics, 13(3): 213-235.

Lotti, F.,, Santarelli, E. and Vivarelli, M. 2009. Defending Gibrat’s Law as a long-run regularity. Small
Business Economics, 32(1): 31-44.

Machado, H. P. V. 2016. Crescimento de pequenas empresas: revisao de literatura e perspectivas de
estudos. Gestdo and Produgdo, 23(2): 419-432.

Majumdar, S. K. 2004. The hidden hand and the license raj to an evaluation of the relationship
between age and the growth of firms in India. Journal of Business Venturing, 19(1): 107-125.

Malepe, N. 2014. How's business? Manufacturing small, medium, and micro enterprises (SMMEs")
contributions to the formal sector employment in Gauteng and the Western Cape between 2007 AND
2013. Available: http://scholar.sun.ac.za/handle/10019.1/95730 (Accessed 12 July 2019).

157


https://www.ifc.org/wps/wcm/connect/2dddbf2b-bd44-4965-a7bf-b71475602649/2019-01-MSME-Opportunity-South-Africa.pdf?MOD=AJPERES&CVID=mxxxHod
https://www.ifc.org/wps/wcm/connect/2dddbf2b-bd44-4965-a7bf-b71475602649/2019-01-MSME-Opportunity-South-Africa.pdf?MOD=AJPERES&CVID=mxxxHod
http://www.kznppc.gov.za/images/downloads/PGDP%202019%20v4%20Final.pdf
http://scholar.sun.ac.za/handle/10019.1/95730

Mamburu, M. 2018. On the persistence of growth for South African firms. Available:
https://www.econstor.eu/handle/10419/190123 (Accessed 03 March 2021).

Masenyetse, R. F. 2017. Firm growth, survival, and productivity in South Africa. Doctoral dissertation,
University of Cape Town.

MBEC. 2017. 10-Year master plan for the SME sector in Mauritius: Accelerating SME innovation and
growth. Available:
https://enterbusiness.govmu.org/SiteAssets /MofedStyles/Documents /SME%20Master%20Plan F
ull%20Version FINAL.pdf (Accessed 10 June 2019).

McPherson, M. A. 1995. The hazards of small firms in Southern Africa. The Journal of Development
Studies, 32(1): 31-54.

McPherson, M. A. 1996. Growth of micro and small enterprises in Southern Africa. Journal of
development economics, 48(2): 253-277.

Megaravalli, A. 2017. Estimating growth of SMES using a logit model: Evidence from manufacturing
companies in Italy. Management Science Letters, 7(3): 125-134.

Mengistae, T. 1998. Age-size effects in firm growth and productive efficiency: The case of
manufacturing establishments in Ethiopia. Washington DC: World Bank.

Nassar, 1. A, Almsafir, M. K. and Al-Mahrouq, M. H. 2014. The validity of Gibrat's Law in developed
and developing countries (2008-2013): Comparison based assessment. Procedia-Social Behavioral
Sciences, 129: 266-273.

National Planning Commission. 2011. National development plan 2030. Available:
http://www.dac.gov.za/sites/default/files/NDP%202030%20-%200ur%20future%20-
%20make%20it%20work 0.pdf (Accessed 19 January 2019).

Navaretti, G., Castellani, D. and Pieri, F. 2012. The role of age in shaping firms' size dynamics:
"learning”  effects or  willingness to  grow. Available:  http://bruegel.org/wp-
content/uploads/2015/09/efige wp60 3108121.pdf (Accessed 23 July 2019).

Ngibe, M. and Lekhanya, L. M. 2019. Innovative leadership in South African manufacturing small
medium enterprises within KwaZulu-Natal. Journal of Contemporary Management, 16(2): 300-330.

Nunes, P. M., Viveiros, A. and Serrasqueiro, Z. 2012. Are the determinants of young SME profitability
different? Empirical evidence using dynamic estimators. Journal of Business Economics and
Management, 13(3): 443-470.

O'Farrell, P. N. and Hitchens, D. M. 1988. Alternative theories of small-firm growth: a critical review.
Environment and Planning, 20(10): 1365-1383.

OECD. 2017. OECD economic surveys: South Africa. Available:
www.oecd.org/eco/surveys/economic-survey-southafrica.htm (Accessed 19 January 2019).

Ozar, S., Oezertan, G. and irfanoglu, Z. B. 2008. Micro and small enterprise growth in Turkey: Under
the shadow of financial crisis. The Developing Economies, 46(4): 331-362.

Pakes, A. and Ericson, R. 1998. Empirical implications of alternative models of firm dynamics. Journal
of Economic Theory, 79(1): 1-45.

Panda, D. 2015. Growth determinants in small firms: drawing evidence from the Indian agro-
industry. International Journal of Commerce Management, 25(1): 52-66.

158


https://www.econstor.eu/handle/10419/190123
https://enterbusiness.govmu.org/SiteAssets/MofedStyles/Documents/SME%20Master%20Plan_Full%20Version_FINAL.pdf
https://enterbusiness.govmu.org/SiteAssets/MofedStyles/Documents/SME%20Master%20Plan_Full%20Version_FINAL.pdf
http://www.dac.gov.za/sites/default/files/NDP%202030%20-%20Our%20future%20-%20make%20it%20work_0.pdf
http://www.dac.gov.za/sites/default/files/NDP%202030%20-%20Our%20future%20-%20make%20it%20work_0.pdf
http://bruegel.org/wp-content/uploads/2015/09/efige_wp60_3108121.pdf
http://bruegel.org/wp-content/uploads/2015/09/efige_wp60_3108121.pdf
http://www.oecd.org/eco/surveys/economic-survey-southafrica.htm

R Development Core Team. 2019. The R project for statistical computing. Available: https://www.R-
project.org/ (Accessed 17 August 2019).

Renski, H. 2011. External economies of localisation, urbanisation and industrial diversity and new
firm survival. Papers in Regional Science, 90(3): 473-502.

Santos, J. B. and Brito, L. A. L. 2012. Toward a subjective measurement model for firm performance.
BAR-Brazilian Administration Review, 9: 95-117.

Sarlija, N. and Bilandzi¢, A. 2018. Modeling and predicting the growth of SME. In: Bedford, D. A. D. and
Carayannis, E. G. eds.Proceedings of the 6th International Conference on Innovation and
Entrepreneurship. Washington: Academic Conferences and Publishing International Limited Reading,
391-398.

Small Enterprise Development Agency. 2019. SMME Quarterly Update 1st Quarter. Pretoria: SEDA.

South African Government Premier's Office. 2021. Premier Sihle Zikalala: KwaZulu-Natal State of the
Province Address 2021. Available: https://www.gov.za/speeches/premier-sihle-zikalala-kwazulu-
natal-state-province-address-2021-26-feb-2021-0000# (Accessed 3 March 2021).

Stam, E. 2010. Growth beyond Gibrat: firm growth processes and strategies. Small Business
Economics, 35(2): 129-135.

Statistics South Africa. 2017. Poverty trends in South Africa: An examination of absolute poverty
between 2006 and 2015. Available: https://www.statssa.gov.za/publications/Report-03-10-
06/Report-03-10-062015.pdf (Accessed 3 March 2021).

Sutton, J. 1997. Gibrat's legacy. Journal of Economic Literature, 35(1): 40-59.

Teruel-Carrizosa, M. 2006. Firm growth, persistence, and multiplicity of equilibria: an analysis of
Spanish manufacturing and service industries. Doctoral dissertation, Universitat Rovira i Virgili.

TIKZN. 2016. An overview of international trade statistics: South Africa, KZN and RoW. Durban: Trade
and Investment KwaZulu Natal.

Torres-Reyna, O. 2010. Getting started in fixed/random effects models using R. Data and Statistical
Services. Princeton: Princeton University.

Um Jwali Market Research. 2012. Research on the performance of the manufacturing sector.
Available:
http://www.seda.org.za/publications/publications/research%200n%20the%Z20performance%200

f%20the%20manufacturing%20sector.docx (Accessed 25 January 2019).
Weisberg, M. 2006. Robustness analysis. Philosophy of Science, 73(5): 730-742.

Wiklund, ]., Patzelt, H. and Shepherd, D. A. 2009. Building an integrative model of small business
growth. Small Business Economics, 32(4): 351-374.

Wooldridge, ]. M. 2012. Introductory econometrics: A modern approach. 5th ed. Mason: Nelson
Education Ltd.

Yusuf, T. 0. and Dansu, F. S. 2013. SMEs, business risks and sustainability in Nigeria. European Journal
of Business and Social Sciences, 2(9): 76-94.

Zeileis, A. 2006. Object-oriented computation of sandwich estimators. Journal of Statistical Software,
16(9): 1-16.

159


https://www.r-project.org/
https://www.r-project.org/
https://www.gov.za/speeches/premier-sihle-zikalala-kwazulu-natal-state-province-address-2021-26-feb-2021-0000
https://www.gov.za/speeches/premier-sihle-zikalala-kwazulu-natal-state-province-address-2021-26-feb-2021-0000
https://www.statssa.gov.za/publications/Report-03-10-06/Report-03-10-062015.pdf
https://www.statssa.gov.za/publications/Report-03-10-06/Report-03-10-062015.pdf
http://www.seda.org.za/publications/publications/research%20on%20the%20performance%20of%20the%20manufacturing%20sector.docx
http://www.seda.org.za/publications/publications/research%20on%20the%20performance%20of%20the%20manufacturing%20sector.docx

Zhou, H. and Gumbo, V. 2021. Rural-urban comparison of manufacturing SMMEs performance in
KwaZulu Natal province, South Africa. African Journal of Development Studies, 11(1): 7-31.

Zondo, R. W. D. 2016. The influence of entrepreneurship ecosystem for sustainable growth on the
rural small and micro retail businesses: Case study. Journal of applied business research, 5(12): 218-
225.

160



