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a b s t r a c t

This paper shows that randomness can be an artefact of the methods used to examine
firm performance. It questions the recent equating of entrepreneurship with gambling
based on the assumption of random firm performance. It shows that complexity science
provides a useful alternative perspective on randomness in relation to firm performance.

& 2014 Elsevier Inc. All rights reserved.

1. Introduction

The debate about firm growth and randomness is longstanding, having been initiated by Gibrat (1931). It has received
contributions from a diverse set of luminaries, including Kalecki (1945) and Dosi (2007). A useful recent addition to this
debate has been made by Coad et al. (2013) when setting out Gambler's Ruin Theory (GRT) in which firm performance is
explicitly equated with coin-flipping and entrepreneurship with gambling.

A central motivation for GRT is these authors' view that several decades of research has failed to explain more than about
15% of the variation in firm performance (Storey, 2011, pp. 309–310; Coad, 2009, pp. 97–98). Their logic is that, because
there has been so little success in identifying the resource factors associated with firm performance this means that such
factors do not affect firm performance.

In this paper we explore this view. We show that randomness can be an artefact of methodological procedure by
presenting an alternative analysis employing an alternative dataset and measure of firm performance. We set out crucial
distinctions between indeterminism on the one hand and deterministic chaos on the other, and between risk and
uncertainty. We begin below by describing GRT as set out by Coad et al. (2013).

2. Gambler's Ruin Theory

Coad et al. (2013) examined data for 2184 firms started in the same quarter of 2004 and surviving for four subsequent
years. They categorised these firms as either ‘growing’ or ‘declining’ depending on whether their sales-revenue growth is
above or below that of the median firm for the year in question. Reducing firm performance to the two categories of ‘growth’
or ‘decline’ in this way facilitates comparison against the random benchmark of coin-flipping.

For four consecutive flips of a fair coin there are sixteen different possible sequences of outcomes. Following this analogy,
over a period of four years there are also sixteen possible ‘growth paths’ (Fig. 1), each of them occurring approximately 6.25%
of the time if firm growth is random. The occurrence of the growth paths in the analysis offered by Coad et al. (2013)
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is sufficiently close to the coin-flipping benchmark of 6.25% for the authors to conclude that growth occurs in an
approximately random fashion.

However, using the median sales revenue in this way results in negligible differences between firms categorised as
‘growing’ and ‘declining’ and, therefore, a misleading impression of randomness. In the first year of Coad et al.'s (2013)
analysis the median sales revenue is just d39,276 and between year 1 and year 2 the median growth of sales revenue is just
6%. Therefore, if the firmwith the median sales revenue in year 1 grew at the median growth rate between year 1 and year 2
its sales revenue in year 2 would be d41,633 and it would be considered a ‘growing’ firm in year 2. However, if it instead only
grows its sales revenue by 5.9% between year 1 and year 2, or from d39,276 to d41,593, the firmwould instead be considered
to be a ‘declining’ firm in year 2 – yet the difference between the two is just d40.

Sales revenue is an ambiguous indicator of performance because its volatility can be representative of trivial, ephemeral
changes in firm performance (Davidsson et al., 2009, p. 389). While all measures have disadvantages, employment growth is
arguably more representative of genuine, long-lasting changes in performance and is less subject to volatility (Garnsey et al.,
2006). It is easier to compare than are sales figures and is generally taken as the standard measure of firm growth
(Davidsson et al., 2009).

Reducing firm performance to just two categories using sales revenue as an indicator removes the third possible growth
outcome of ‘stasis’, or no change in performance. In the subsequent analysis, we instead use change in employment as the
indicator of performance to show that the randomness identified by Coad et al. (2013) is an artefact of a measurement
approach designed to eliminate stasis as a growth outcome.

3. Data and analysis

3.1. Data

The Beta Model (TBM) is a database of 2.6 m UK firms whose creation, performance (in terms of employment change)
and survival have been tracked over a ten-year period. The existence of a firm is registered on the database through its
entry in one of two (or both) major UK business directories, The Yellow Pages or Thomson Local. Because of this method of
data capture, the point at which the firm's existence is captured is closer to its actual inception than in the official VAT data
and the problem of so-called ‘left truncation’ (Yang and Aldrich, 2012) is reduced. For this reason, in 2010 TBM had
2.6 m firms registered on it compared to the UK government's VAT dataset which had approximately 1.5 m. The cohort of
firms examined in the following analysis is for the fourth quarter of 2005, during which 79,427 firms were created
across the UK. A total of 39,825 of these survive for four subsequent years to become part of this analysis of employment
‘growth paths’.

3.2. Analysis

If, like Coad et al. (2013), we exclude from the 39,825 firms any firmwith a period of stasis (no change in employment) in
any of the four years under analysis, we are left with just 187 firms. From 39,825 firms 39,638, or 99.5%, have at least one
period of stasis over the four-year period. If we instead include stasis as an additional category, the number of possible
‘growth paths’ increases from sixteen to eighty-one as shown in Table 1.

Table 1 shows that, when using employment change as the measure of firm performance, and when including stasis as a
specific category of outcome, firm growth is decidedly not random. 56% of firms have a growth path characterised by four
consecutive periods of stasis. Of the other growth paths, those which are dominated by stasis (i.e. those including three
periods of stasis) tend to be followed by a larger percentage of firms (around 1–5%) than those dominated by either growth
or decline. Given this dominance of stasis as a growth outcome, it is not legitimate to exclude it from the analysis by
focussing on negligible changes in sales revenue simply in order to facilitate a comparison with coin flipping. This illustrates
the extent to which randomness can be an artefact of method. We next consider the issue of randomness from a complexity
science perspective.
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Fig. 1. Possible outcomes from a sequence of four years of firm growth or decline.
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