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ABSTRACT  While most firms do not grow, a small number of  firms are able to maintain and 
accelerate their growth over time. Researchers, practitioners, and policymakers continue to 
question the factors which increase a firm’s chances of  growing rapidly and becoming a more 
powerful economic driver. Using a robust longitudinal data set from the United Kingdom (UK) 
during the period from 2000 to 2017, we investigate the propensity of  firms to accelerate growth 
in sales, employment, market share, and productivity. We report varying effects of  firm charac-
teristics, industry competitive factors, and regional factors as drivers of  accelerated growth. This 
study will help policymakers and firm managers understand the forces behind different types of  
acceleration, and it provides a foundation for future research on the speed of  firm growth.

Keywords: employment growth, firm acceleration, firm scaling, market share growth, 
productivity growth, sales growth

INTRODUCTION

The ability of  some firms to exponentially increase the pace of  their growth – known as 
‘acceleration’ – has drawn the attention of  practitioners and researchers, as well as the wider 
business community. Although most firms[1] do not grow or intend to grow (Acs et al., 2008), 
a few maintain growth over time. Some even increase the speed of  their growth, demon-
strating accelerated growth. Acceleration is a characteristic of  firm growth and is beneficial 
for job creation, economic development, increased investor returns, and expedited diffusion 
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of  innovation (Coad, 2009; Lockett et al., 2011; Nason and Wiklund, 2018). However, most 
studies of  firm growth dynamics rely on cumulative and comparative growth indicators to 
produce insights into the mechanisms and conditions required for rapid growth (Hoffman 
and Yeh, 2018; Singh and Mitchell, 2005), and few consider the pace of  growth (e.g., Bennett 
and Levinthal, 2017). This study conceptualizes firm acceleration as related to, yet distinct 
from, traditional notions of  high growth (Demir et al., 2017) and scalability (Piaskowska et 
al., 2021). A number of  prior studies have described why firms grow and expand in size by 
focusing on their managerial capabilities (Helfat and Martin, 2015) and the reconfiguration 
of  resources (Penrose, 1959), as well as market dynamics and industry effects (Porter, 1980). 
However, these studies do not specify how firms grow, or whether firms do so at an increasing 
pace over time. This study addresses these issues by distinguishing between three concepts of  
growth: absolute growth, benchmarked growth, and accelerated growth. We further point out 
that extant conceptualizations of  growth may obscure such distinctions. Overarching stra-
tegic questions and manifestations of  the three types of  growth are summarized in Table I.

All three conceptualizations emphasize the rate at which firms grow. However, traditional 
studies of  high growth, whether absolute (e.g., relative to the firm’s own past performance) 
or benchmarked (e.g., relative to competitors), have not considered variability in the speed 
of  growth. A theoretical opportunity exists to explore the phenomenon of  an acceleration in 
firm growth which occurs among a subset of  high-growth firms. From a methodological 
perspective, such growth acceleration has not been detectable using traditional additive or 
comparative measures of  firm growth. This is regrettable given how critical firm acceler-
ation is to attracting talent, investors, and media attention by nurturing firm growth in the 
form of  a ‘flywheel’ that continues to gain momentum once in motion by virtue of  syner-
gistic, compounding effects (Collins, 2001; Jansen, 2004). This study fills the theoretical gap 
by examining firms’ accelerated growth, which manifests as a continuous increase in growth 
rate, with each succeeding year’s growth rate exceeding the previous year’s growth.

Our work on firm growth acceleration invites scholars to expand their thinking about var-
ious types of  firm growth. Examining the phenomenon of  accelerated firm growth has the 
potential to shed new light on the compounding factors that trigger continual periods (rather 
than cumulative instances) of  progressive firm expansion. Moreover, we suggest that these 
periods are likely to coincide with or precede the emergence of  several different types of  firms, 
such as ‘scale-ups’, firms with annualized growth of  at least 20% in sales and employment 
over a three-year period (Eurostat-OECD, 2007); ‘blitzscalers’, firms which prioritize growth 
rate over efficiency (Hoffman and Yeh, 2018; Kuratko et al., 2020); or even ‘unicorns’, startup 
firms valued at more than US$1 billion (Piaskowska et al., 2021). Growth acceleration is a phe-
nomenon which can be used to describe the emergence of  today’s exceptionally large and suc-
cessful firms in industries which represent outliers in the overall population of  business firms 
(Hoffman and Yeh, 2018), as well as to predict and create the conditions required for future 
flywheel firms to emerge. As such, this study aims to examine firm acceleration among a wide 
sample of  firms, ranging from startups to mature enterprises, within a variety of  industries.

Drawing on prior research on the dynamism of  firm growth and the role of  firm and in-
dustry characteristics in this process (Coad, 2018; Coad et al., 2013, 2014; Jansen, 2004), 
we formulate two research questions:
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1.	 How do firms accelerate, and which firm, industry, and region-specific factors 
affect a firm’s likelihood to accelerate?

2.	 How do the different types of  firm acceleration (i.e., sales, market share, employment, 
productivity) relate to each other over time?
Our contribution to the entrepreneurship and management literature is threefold. First, 

in contrast to absolute and benchmarked concepts of  growth, we distinguish firm acceler-
ated growth as a unique characteristic of  firm growth. We also consider how and why firms 
are able to achieve continuously higher levels of  growth, where they can do so, and what and 
who enables them. Firm acceleration poses unique challenges for many organizations com-
pared with an occasional increase in growth rate. The intersection of  why and how in par-
ticular adds to the existing knowledge on firm growth factors (internal and external drivers 
of  acceleration). Moreover, we note that theoretical contributions are possible in combining 
theories of  firm growth previously considered separate (Penrose, 1959; Porter, 1980).

Second, we broaden scholarly understanding of  what accelerated growth is by 
drawing on a population of  business firms in a variety of  industrial settings. We go 
beyond the factors which explain the success of  blitzscalers or unicorns within a few 
specific industries (e.g., Piaskowska et al., 2021) using relatively few growth metrics 
(typically sales or employment). Instead, we emphasize that acceleration entails a 
continuous and exponential expansion of  the firm and involves balancing several 
frequently unbalanced growth dimensions. Previous studies have predominantly fo-
cused on holistic indicators of  growth, often suggesting a strong correlation between 
two (e.g., Delmar and Wiklund, 2008) or three measures of  growth (e.g., Baysinger et 
al., 1982; Coad, 2007). However, we assess firm acceleration along four distinct yet 
intertwined dimensions: acceleration in sales, market share, employment, and pro-
ductivity. We observe that the factors which explain one type of  firm acceleration may 
differ from the factors that predict other types (i.e., factors which lead to an accelera-
tion in employment may differ from those which drive productivity acceleration), and 
that acceleration may follow a sequence which starts with acceleration in sales and 
culminates in an acceleration in productivity.

Third, we demonstrate how specific internal and external factors influence various 
types of  accelerated growth, expanding prior research on traditional firm growth (Baum 
et al., 2001; Delmar et al., 2013; Gilbert et al., 2006; Pereira et al., 2020). Indeed, our 
results suggest that a firm’s accelerated growth depends on both endogenous factors, 
such as firm age and size, and exogenous factors, such as industry competition and re-
gional dynamics. This multi-level consideration allows us to test additional acceleration 
hypotheses. In doing so, our work provides insights to practitioners on how and when 
firm growth acceleration may occur; to academics on how to study this phenomenon; 
and to policymakers on where and how to target interventions in order to increase both 
the likelihood and the desired type of  firm acceleration.

THEORETICAL BACKGROUND AND HYPOTHESES DEVELOPMENT

To describe the causal mechanisms underlying firm growth, researchers draw on a va-
riety of  frameworks and approaches. To summarize the factors that propel firm growth 
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and acceleration as a special type of  firm growth, we rely on two perspectives: ‘inside-
out’ and ‘outside-in’[2] (Spanos and Lioukas, 2001). According to the first perspective, 
rooted in the work of  Penrose (1959), managerial capabilities are critical for firm growth. 
The second perspective may be traced to the concepts of  industrial economics, as well 
as Porter (1980), who suggested that firm growth is principally based on market dynam-
ics and industry effects. While both perspectives acknowledge the importance of  firm-
specific (endogenous) and context-related (exogenous) characteristics, they place varying 
levels of  emphasis on the criticality of  these effects.

The study of  firm growth has often emphasized intrafirm capabilities and the value 
of  human capital. For example, Piaskowska et al.’s (2021) recent study identified four 
growth-enabling activities that scaling firms engage in: financing, innovation, digita-
lization, and acquisition. Similarly, Demir et al. (2017) analysed 33 articles on high-
growth firms and summarized the key drivers of  high growth as residing within the 
firm: human capital, human resource management, strategy, innovation, and capa-
bilities. Notably, both Piaskowska et al.  (2021) and Demir et al.  (2017) conceptually 
ground their work in Penrose’s (1959) seminal theory of  firm growth. This theory 
considers the role of  managerial capabilities in reconfiguring resources – technology, 
human, financial, and other types of  capital – as critical for innovation and high 
growth (Helfat and Martin, 2015).

However, this perspective de-emphasizes the role of  external forces in shaping growth 
environments – such as, for example, industry structure (Chrisman et al., 1998; Sandberg 
and Hofer,  1987), competition, and other market forces (Porter,  1980), or government 
support (Estrin et al., 2013). Indeed, as Pereira et al. (2020) observe, while growth depends 
on firm-specific factors, regional attributes, as well as economic, social, and institutional 
characteristics must also be accounted for. Table II includes a summary of  the internal, 
external, and naturally bi-directional factors that promote (or inhibit) firm growth and 
have been mentioned in recent studies of  high-growth firms (e.g., Piaskowska et al., 2021).

This study analyses how firm and environmental factors affect firm acceleration, de-
fined as ‘changing the speed of  growth’ (Foley, 2012). To illustrate the complexities of  
firm growth acceleration, we develop a ‘funnel-shaped’ model that combines regional, 
industrial, and firm-specific factors as predictors of  a firm’s likelihood to accelerate 
across four different types of  acceleration – sales growth, market share growth, employ-
ment growth, and productivity growth. As Figure 1 illustrates, this funnel visualizes the 
stages of  acceleration or acceleration ‘architecture’ that exist within firms and markets by 
linking an oval-shaped schematic representation of  the external competitive environment 
with a cone-shaped schematic representation of  the firm’s internal environment. Internal 
and external factors affect the propensity of  firms to accelerate, and each combination of  
factors may result in four different types of  firm acceleration. As illustrated in Figure 1, 
an acceleration in organizational sales often provides a foundation for broader firm ac-
celeration, enabling a company to move along a path towards accelerated market share 
growth, employment, and finally organizational productivity. The double-headed arrows 
represent interdependencies between the firm and environment within the inside-out 
and outside-in view of  a firm.[3]

While Figure 1 conceptualizes and introduces the funnel of  firm acceleration that exists 
within firms and markets by linking the factors from the external environment (industry, 
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region) to organizational characteristics (firm age, size), Figure 2 demonstrates four differ-
ent pathways of  firm acceleration. For example, Figure 2 (upper left) introduces sequential 
firm acceleration, which means that a firm begins with an acceleration in sales, followed 
by accelerated market share, job creation, and finally productivity. Figure 2 (upper right) 
illustrates simultaneous firm acceleration, which occurs when a firm experiences two or 
more types of  growth acceleration at once (e.g., sales and productivity). Figure 2 (bottom 
left) visualizes the case of  firm acceleration in a growing market, while Figure 2 (bottom 
right) demonstrates firm acceleration in a shrinking or declining market. While the upper 
right and left panels of  Figure 2 represent the firm acceleration pathway which is endog-
enous to a firm, the bottom left and right panels of  Figure 2 demonstrate the external 
forces that can facilitate or impede the acceleration process.

To further conceptualize firm acceleration and its effects, we describe each of  the four 
types of  firm growth acceleration (e.g., employment, sales, market share, and produc-
tivity acceleration). We thereby create a foundation for the combined ‘inside-out’ and 
‘outside-in’ view of  firm growth acceleration, and for formulating testable hypotheses.

Employment acceleration (EA) captures an exponential increase in the number of  full-time 
employees hired by the firm. From an internal perspective, EA captures a firm’s ability 
to fulfil its growth aspirations (Delmar and Wiklund, 2008) and succeed in new venture 
creation (Baum and Bird, 2010), and is often related to its competitive strategy (Lepak 

Figure 1. Conceptual model of  the firm acceleration typology
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and Snell, 2002). For instance, firms’ outsourcing decisions may affect changes in em-
ployment growth rates, such as when Amazon or UPS choose between hiring drivers as 
full-time direct employees or as subcontractors. From an external perspective, changes 
in employment growth rates are affected by market and industry forces, as well as insti-
tutional, economic, and social factors (Pereira et al., 2020). High levels of  technological 
development and automatization (robotization) in the industry reduce a firm’s likelihood 
to accelerate in employment. Taken together, EA represents a firm’s strategic choice 
regarding production factors made by taking product, technology, and labour market 
information into account.

Sales acceleration (SA) captures an exponential increase in the quantity of  goods and 
services sold by a firm, thereby indicating the comparative desirability of  the firm’s 
product/service offerings on the market. The quality and pricing of  the available 
alternatives externally influence how likely a firm is to accelerate in sales. Firm opera-
tional capacity is a major internal inhibitor of  SA. External hindrances of  SA include 
a lack of  demand (Pereira et al., 2020), industry decline (Coad et al., 2016), custom-
ers’ high switching costs (Tanriverdi and Lee,  2008), and limited financing (Chan  
et al., 2003). SA represents an external market response in reaction to a firm’s internal 
ability to supply/produce.

Market share acceleration (MSA) represents an exponential increase in the market space 
a firm occupies relative to other market participants. A firm’s ability to exponen-
tially grow its market share is constrained by other firms and their market positions, 
and an increase in the market share of  ‘fitter’ firms reduces that of  ‘weaker’ firms 
(Coad, 2007). Among the internal hindrances of  MSA is a firm’s strategic ability to 
find and maintain product-market fit and to expand the number of  markets served. 
There are several major external inhibitors of  MSA, including (a) the competitive 
prowess of  other firms and their ability to satisfy demand (Porter, 1980); (b) industry 
structure (McGahan and Porter, 1997); and (c) policies and regulations (Audretsch et 
al., 2019), such as antitrust laws (Litan, 2016). A firm’s opportunities to accelerate 
in market share are limited by the environment (i.e., industry, market, geographic 
factors) in which the firm competes. Moreover, in a growing market, a firm’s market 
share may remain the same (no MSA), and yet the firm may still accelerate in sales, 
employment, and productivity. Like SA, MSA captures the external response in re-
action to internal ability to supply/produce, but unlike an absolute measure of  SA, 
MSA is a relative acceleration measure.

Productivity acceleration (PA) represents an exponential increase in a firm’s total output 
(sales) divided by its total input relative to industry participants. The major driver of  PA is 
a firm’s ability to either (a) increase output from the same input or (b) reduce input while 
keeping output at the same level. Due to this dual nature, PA is closely related to SA and 
EA, and it also represents a clear indicator of  organizational value creation. To be expo-
nentially more productive, firms need to innovate (Kancs and Siliverstovs, 2016), absorb 
technological best practices (Cohen and Levinthal, 1990), and balance exploration and 
exploitation modes (March, 1991), among other factors. For this, firms need to overcome 
the internal constraints of  PA that are linked to EA, such as overloading, multiloading, 
and perpetual loading of  employees (Bruch and Menges, 2010). The external constraints 
of  PA are linked to SA (and thereby indirectly to MSA), including the state of  technology 
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and ability of  other firms to increase their productivity via innovation and employee mo-
tivation (Coad and Teruel, 2013). Industry characteristics also play a role in PA as firms 
with greater market share are better positioned for productivity growth (Acs et al., 1999). 
PA serves as an indicator of  a firm’s efficiency in serving market demand factored by the 
internal resources used.

While a continuous increase in productivity is typically a related characteristic of  grow-
ing firms, it is important to consider its independence from the other aspects of  growth 
acceleration as well (Nason et al., 2015). In other words, firms may temporarily disregard 
growth efficiency when seeking to rapidly accelerate their gains in market share, typically 
within ‘winner take all’ industries (Hoffman and Yeh, 2018). The growth of  ‘blitzscalers’ 
generally depends on a belief  in substantial market demand forecasts by investors along 
with their willingness to unsustainably spend or ‘burn’ cash on innovation in the pursuit 
of  market dominance and considerable future abnormal returns.

Inside-Out View of  Firm Acceleration: The Effects of  Firm Factors

Researchers have identified firm age (Coad et al., 2018; Haltiwanger et al., 2013), firm 
size (Achtenhagen et al., 2017; Chen and Hambrick, 1995; Cooper et al., 1989), and 
even aspirations of  firm size (Greve, 2008) as among the most important determinants 
of  firm growth. Prior research on firm scalability indicates that startups and small firms 
typically grow faster (Almus and Nerlinger, 1999; Daunfeldt and Halvarsson, 2015; 
Hamilton and Satterthwaite, 2019). Moreover, prior research suggests that firm age is 
also an important determinant of  firm growth trajectory (Coad, 2018; Haltiwanger 
et al., 2013; Lundmark et al., 2020); that firm age is negatively associated with growth 
(Calvo, 2006; Dunne and Hughes, 1994; Evans, 1987; Yasuda, 2005); and that growth 
rates tend to decline as firms get older (Delmar et al., 2003; Vining Jr, 1976). In ad-
dition, Daunfeldt et al. (2014) found that high-growth firms are younger than other 
firms on average. To advance our knowledge of  firm acceleration, we theorize about 
the specific effects of  firm age on the four firm acceleration types. We also distin-
guish between four age-groups associated with the transition from startups to mature 
firms: startups (up to 7 years), established ventures (8–15 years), transitioning firms 
(16–30 years), and mature firms (30 years plus).

Sales acceleration. Startups tend to devote more time and effort to product innovation and 
invest more in R&D than established and mature firms (Coad et al., 2016). Moreover, 
they are often the beneficiaries of  successful market strategies from earlier entrepreneurs 
and their customers (Estrin et al., 2013). The superior ability of  startups to fine-tune 
their business models emerges from their strategic flexibility, which helps to fuel the rapid 
expansion of  their businesses. Conversely, established and mature firms often become 
preoccupied with strengthening their current customer ties and meeting the demands 
of  their existing customers instead of  searching for new business (Siren et al.,  2012). 
Furthermore, their business models are defined, relying on established competencies, 
products, and markets (Jansen et al., 2006; Jansen et al., 2009). As outcomes of  exploitation 
are proximate and certain (March, 1991), mature firms decrease their explorative efforts 
over time (He and Wong, 2004). Such excessive focus on exploitation may in turn result 
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in organizational myopia (Levinthal and March,  1993) and competency traps (Levitt 
and March, 1988), decreasing a firm’s propensity for progressive growth. Analysing the 
persistence of  firm growth, Coad et al.  (2018) observed that startups are more likely 
to have two consecutive periods of  positive growth, whereas more mature firms tend 
towards more erratic growth paths. Taken together, we hypothesize:

Hypothesis 1:  Startups are more likely to accelerate in sales than their more mature 
counterparts.

Market share acceleration. Before the rise of  venture capital and internet platforms, firms 
were rather limited in their ability to reach geographically distant product, labour, 
and capital markets. Although startups could still sell their ideas to their customers 
and investors, the number of  people they could reach was small, and therefore they 
often had to produce a product before they could sell it. Various forms of  customer 
prepayment and delayed payments to suppliers provide firms with opportunities to 
grow startups with limited human and other resources ‘out of  a garage’. As business 
models and investor schemas have evolved rapidly, today there are multiple ways 
for startups to connect to large audiences and accelerate earlier. Bootstrapping and 
lean startup approaches (Blank,  2013) provide mechanisms for startups to rapidly 
transition to established firms by building customer-funded businesses based on 
mass product prepayments (e.g., Tesla deposits or crowdfunding via Kickstarter). 
Other major enablers of  pre-production acceleration include professional investors 
(venture capitalists), business angels, and incubator and accelerator programs that 
help founders test and build prototypes and consequently scale up faster than was 
previously possible (Lundmark et al., 2020). With sales and market acceleration tightly 
linked, we hypothesize:

Hypothesis 2:  Startups are more likely to accelerate in market share than their more 
mature counterparts.

Employment acceleration. The same advances in technology and online markets (platforms) 
that have enabled many young firms to rapidly increase sales and capture market demand 
earlier in their life cycle have enabled these organizations to do so without hiring many, 
or even in some instances any, full-time employees. Startups may thus often accelerate in 
sales and market share before they accelerate in employment. Once a firm has evidence 
of  sustained demand for its product or service through consistently growing sales and 
market share, it may next seek to expand its capacity as a budding established venture 
by hiring additional fixed-time employees. Employment acceleration is therefore most 
likely to occur among established ventures that surpass the typical operational and 
functional challenges associated with the startup phase. This is because these firms tend 
to have more slack resources than startups to hire new employees, such as the diverse 
specialists their organization may require to increase the efficiency of  its business model 
(Lundmark et al., 2020). The links between smallness and newness are both empirical 
(e.g., there is a high correlation between age and size) and theoretical, since being small 
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and young often means having fewer resources to hire at an accelerating scale. Having 
lessened some of  their liabilities of  newness and perhaps smallness (Coad, 2018; Coad 
et al., 2018; Freeman et al., 1983), more established ventures are in a better position 
to invest resources in human capital at an accelerating pace. On the other hand, while 
mature firms possess crucial resources, they may accelerate in employment growth less 
predictably because their business model will likely have stabilized and perhaps reached 
the upper bound of  its initial growth trajectory.

We expect that established ventures which have achieved the product-market fit will 
be most likely to accelerate in employment growth, as they transition from exploration to 
exploitation, with the aim of  building on the organization’s capabilities and reaping the 
rewards of  their entrepreneurial activities. As ventures grow, they may also experience in-
creasing momentum along their path towards a larger scale (Jansen, 2004). We thus expect 
the addition of  new employees to provide new ideas, insights, and human capital conducive 
to further fuelling an acceleration in employment (Eisenhardt and Martin, 2000).

Hypothesis 3:  Established ventures are more likely to accelerate in employment than 
startups or their more mature counterparts.

Productivity acceleration (PA). PA refers to an exponential increase in a firm’s total 
output (sales) divided by its total input (employment) (Coad et al., 2016). Thus, only a 
disproportional boost in sales (as output) or a substantial drop in the resources used (as 
input) will result in PA. Along these lines, firms have two pathways to PA: optimizing 
for inputs or optimizing for outputs. A firm may aim to accelerate sales and market cap 
to enhance its ‘output’ or instead operate with leaner human resources as its ‘input’. 
Critically, acceleration in productivity and employment act in opposition to each other 
because an exponential increase in employment without a simultaneous increase in sales 
and market share will reduce PA. In a firm’s growth trajectory, there may be acceleration 
in employment which may in turn be decoupled from that of  productivity. Younger, 
smaller firms will optimize for output (sales and market share) and more established 
ventures for a resource-based input (employment), while more mature and larger firms 
are better positioned for an acceleration in productivity, for example by switching from 
human labour to mechanical and automated solutions among other increases in efficiency 
(Brynjolfsson and McAfee, 2013). We therefore hypothesize:

Hypothesis 4:  Mature firms are more likely to accelerate in productivity than their 
younger counterparts.

Outside-In View of  Firm Acceleration: The Effects of  Competitive Factors

A firm’s competitive context influences the ‘resource stocks’ and ‘sources of  information’ 
it can use to exploit new opportunities (Aldrich and Mindlin, 1978). In terms of  resource 
stocks, scholars have emphasized a firm’s ability to access and protect its resources from com-
petitors and strengthen its bargaining position with suppliers and distributors, whereas with 
respect to sources of  information, scholars have emphasized the availability and reliability 
of  the information accessible to a firm as it seeks to grow (Aldrich and Pfeffer, 1976; Mindlin 
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and Aldrich, 1975). Firms are challenged by their ability to access and use resources and 
information when making strategic decisions, and their acceleration in market share, sales, 
jobs, and productivity may depend on factors related to how much effort they must exert to 
gain, retain, and use resources and information. One factor related to the presence of  mar-
ket information and resources is the intensity of  industry competition between incumbents.

Economists argue that highly competitive industries foster efficiency (e.g., 
Alchian,  1950; Stigler,  1958) by intensifying information exchange about potential 
opportunities and providing firms with a better sense of  what customers are likely to 
purchase. Studies have shown that fast-followers often grow faster than market pio-
neers, building on the lessons learned by the pioneers, and often leapfrogging their 
market positions (Lieberman and Montgomery, 1998). This is particularly the case 
when early pioneers must educate customers about the benefits of  a new product-
market technology (Deng and Wang, 2016).

Moreover, a highly competitive environment may promote collaboration among partici-
pants (Chen and Miller, 2015). In other words, firms are likely to engage in both competitive 
and cooperative actions (Chen, 2008), resulting in resource sharing, new product develop-
ment, and market opportunities (Eisenhardt, 1989; Hambrick and Finkelstein, 1987) which 
aid firm acceleration. Such actions create new market opportunities for competitors in an 
industry (Bradley et al., 2011; Castrogiovanni, 1991), offering niches for growth and hence 
the potential for rapid advancement in market share, which prompts acceleration in effi-
ciency with potential for employment growth. Certainly, firms will have to work harder to 
protect their resources when industry competition increases. However, this may also mo-
tivate firms to grow faster, particularly when it is perceived that ‘winners reap all (or most) 
of  the gains’ in the industry (Hoffman and Yeh, 2018), such as when a dominant design is 
at stake (Suarez et al., 2015). We thus expect that firms will be more likely to experience 
accelerated growth when an industry ecosystem is more competitive:

Hypothesis 5:  Industry competition increases all types of  firm acceleration.

Over time, the competitive context may lead a firm to switch industries. Shrinking 
markets or a desire to locate higher growth opportunities may induce firms to change 
their industrial setting. Firms may also switch industries seeking to enter new markets 
and serve new customers (Brush et al., 2009). However, changing their primary indus-
trial setting is a challenging task which often stretches both managerial and financial 
firm resources (Covin et al., 1994). Novel competitive landscapes are likely to require 
the adaptation of  existing routines and practices to new industry knowledge structures 
(Walsh, 1995). Likewise, it takes time to form relationships with new suppliers and custom-
ers, and to develop different types and combinations of  firm capabilities (Nonaka, 1994; 
Zahra et al., 2006). Firms may therefore find it difficult to access and balance different 
combinations of  capabilities (Tushman and Rosenkopf, 1996), which may slow down or 
inhibit firm growth. Path-dependence and rigidities in decision-making and capabilities 
may also explain why many firms fail to experience a smooth transition when switching 
industries (Plummer et al., 2022). Taken together, we expect that firms switching indus-
tries will require time to build industry-specific experience, resources, and capabilities, 
thus preventing a firm from accelerating within a new industry:
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Hypothesis 6:  Switching industries diminishes all types of  firm acceleration.

Outside-In View of  Firm Acceleration: The Effects of  Industry and 
Regional Factors

Industries and regions vary by their level of  munificence and resource availability. For 
instance, a location in a knowledge-intensive geographical or industrial area provides 
resources and opportunities for firms, allowing them to collaborate within knowledge-
based networks and to benefit from knowledge spillovers (Acs et al.,  2009; Audretsch 
and Keilbach, 2007). Considerable strategic interdependencies exist among firms oper-
ating in sectors rich in knowledge, with technological and cognitive proximity (industry 
embeddedness) as well as geographical proximity (regional embeddedness) contribut-
ing to resource availability (Balland et al., 2015; Boschma, 2005). Such proximities en-
able firms to access tacit knowledge, commercialize new knowledge, and appear to offer 
fertile ground for organizations to achieve higher growth acceleration (Audretsch and 
Feldman, 2004).

At the industrial level, firms in industries rich in knowledge, such as high-tech man-
ufacturing, education, professional and business services, and knowledge-intensive busi-
ness sectors (KIBS), are motivated to pursue in-house innovation to achieve competitive 
differentiation. In these knowledge-intensive industry sectors, open innovation and 
knowledge spillovers are commonplace (Audretsch and Belitski, 2020). Knowledge-based 
networks in such industries are mechanisms of  knowledge transfer that allow the costs 
and risks of  R&D to be shared among specialist firms and institutions, such as univer-
sities and tech companies, and are also likely to contribute to the development of  new 
technologies and products with the potential for a non-linear increase in sales, market 
share, and productivity (Delmar and Wiklund, 2008). Following prior research on the 
role of  proximities, we argue that firms located in knowledge-intensive industries will 
have higher knowledge spillovers (Audretsch et al., 2021) and therefore be more likely to 
experience accelerated growth:

Hypothesis 7a:  Knowledge-intensive industries and their associated potential for knowl-
edge spillover increase all types of  firm acceleration.

A firm’s regional context may also explain its chances of  growth in general (Pereira et al.,  
2020) and an acceleration in its growth trajectory in particular. Specifically, a region’s 
potential for creating knowledge spillovers through, for instance, large multinational en-
terprises (MNEs) co-located in a region (Driffield et al., 2014) may produce knowledge 
spillovers. This is because MNEs contribute to the creation of  a public good (e.g., it is 
non-rivalrous and only partially excludable) that may help local firms accelerate their 
growth by making use of  new technologies, techniques, and resources introduced by the 
MNE. Along these lines, Makino and Delios (1996) identified three potential channels 
by which local firms can source and use knowledge from their co-located foreign coun-
terparts to create a competitive foundation for rapid growth. First, a local firm may form 
a joint venture with an MNE, increasing their organizational ‘footprint’ and developing 
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new capabilities. Second, an MNE may transfer knowledge from the parent’s country of  
origin, including international market experience and skills, to accelerate firm growth. 
Third, skills and knowledge may be accumulated by local firms through the poaching of  
workers, or more sanctioned channels such as joint R&D projects. Taken together, we 
hypothesize:

Hypothesis 7b:  Firms located in regions characterized by a high potential for knowledge 
spillover are more likely to experience all types of  firm acceleration.

Our conceptualization of  the four discussed dimensions of  accelerated firm growth, along 
with their driving forces and underlying mechanisms, are summarized in Table III.

METHOD

We test our hypotheses using data from the Business Structure Database (BSD), a registry 
of  all active firms in the UK during the period from 2000 to 2017. This registry contains 
data on organizations that are registered for value-added tax (VAT) or which pay at least 
one employee through the pay as you earn (PAYE) tax system. It is therefore one of  the 
most comprehensive sources of  data about firm operations within the UK. While the 
BSD contains limited information, it offers researchers access to the full population of  
active firms within one specific country. We obtained data on employment, turnover, for-
eign ownership, and industrial activity for each company based on Standard Industrial 
Classification (SIC 92, SIC 2003, or SIC 2007). Year of  ‘birth’ (firm start-up date) and 
‘death’ (termination date) are also included, as well as postcodes for both enterprises 
and their local units. Demographic variables (e.g., start-up and wind-down dates) also 
provide insights into business cycles. By using industry identifiers (two-digit SIC 2007) 
and geographic region identifiers by postcode, we were able to create additional industry 
and industry-region level variables. For example, we used firm-level data to calculate the 
market size, market concentration, share of  employees by industries, and so on.

Our data analysis proceeded as follows. First, we collected and matched 18 consecutive 
waves of  BSD data from 2000 to 2017. Second, we created the variables of  interest using 
data for firms, aggregating at the industry level using industry identifiers for 90 industries 
at a two-digit SIC, creating identifiers for 175 regions, calculating market share by two-
digit SIC, scaling-up characteristics, and other variables. There are 18 surveys covering 
2000 to 2017; after cleaning for the missing values of  the variables of  interest, as well as 
non-active and dormant firms, we were left with a total of  25,699,392 observations (out 
of  33,807,849). The period from 2000 to 2003 was used to identify the initial year (2004) 
of  firm acceleration. Annually, the original data ranges from 2.59 million independent 
active firms in 2011 to 4.21 million independent active firms in 2016.

The sample of  25,699,392 observations was used to address the issue of  selection bias 
described later in our analytical approach. When controlling for regional and industry-
specific characteristics, our sample drops to 14,628,741 observations. To be included in 
the sample, all questions related to the variables of  interest needed to be completed with 
no missing values. Table IV includes a description of  the variables and their summary 
statistics, and Table V contains the correlations between examined study variables.
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Table IV. Variable descriptions and summary statistics

Variable Description

Mean S.D. Mean S.D.

Full sam-
ple = 14,628,741 obs.

Reduced sam-
ple = 4,234,603 obs.

Acceleration type, age, and size (internal factors)

Sales accelerator Binary variable = 1 if  firm’s sales to aver-
age market sales (by three-digit SIC) 
ratio has grown continuously (annually) 
in absolute terms over the period of  3 
consecutive years, 0 otherwise.

0.014 0.121 0.019 0.139

Sales growth Binary variable = 1 if  firm’s sales to aver-
age market sales (by three-digit SIC) 
ratio at time t has grown since the last 
year (t – 1), 0 otherwise.

0.023 0.152 0.031 0.175

Market share 
accelerator

Binary variable = 1 if  firm’s market share 
to average market share (within three-
digit SIC) ratio has grown continuously 
(annually) over the last year in absolute 
terms over the period of  3 consecutive 
years, 0 otherwise.

0.018 0.133 0.054 0.225

Market share 
growth

Binary variable = 1 if  firm’s market share 
to average market share (within three-
digit SIC) ratio at time t has grown 
since the last year (t – 1), 0 otherwise.

0.033 0.181 0.102 0.302

Employment 
accelerator

Binary variable = 1 if  firm’s employment 
to average market employment (by 
three-digit SIC) ratio has grown con-
tinuously (annually) in absolute terms 
over the period of  3 consecutive years, 
0 otherwise.

0.003 0.045 0.008 0.087

Employment 
growth

Binary variable = 1 if  firm’s employ-
ment to average market employment 
(by three-digit SIC) ratio at time t has 
grown since the last year (t – 1),  
0 otherwise.

0.006 0.072 0.017 0.127

Productivity 
accelerator

Binary variable = 1 if  firm’s sales per em-
ployee (productivity) to average market 
productivity ratio (by three-digit SIC) 
has grown continuously in absolute 
terms over the period of  3 consecutive 
years, 0 otherwise.

0.027 0.161 0.031 0.174

Productivity 
growth

Binary variable = 1 if  firm’s sales per em-
ployee (productivity) to average market 
productivity ratio (by three-digit SIC) at 
time t has grown since the last year  
(t – 1), 0 otherwise.

0.052 0.220 0.059 0.236

(Continues)

 14676486, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jom

s.12869 by U
niversity of R

eading, W
iley O

nline L
ibrary on [25/11/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



	 Speed and Scaling	 19

© 2022 The Authors. Journal of  Management Studies published by Society for the Advancement of  Management Studies 
and John Wiley & Sons Ltd.

Variable Description

Mean S.D. Mean S.D.

Full sam-
ple = 14,628,741 obs.

Reduced sam-
ple = 4,234,603 obs.

Startup (age 
4–7 years)

Binary variable = 1 if  firm’s age is 
4–7 years since establishment, 0 other-
wise (t – 1).

0.155 0.362 0.086 0.280

Established 
venture (age 
8–15 years)

Binary variable = 1 if  firm’s age is 
8–15 years since establishment, 0 other-
wise (t – 1).

0.391 0.488 0.323 0.467

Transitioning 
firm (age 
16–30 years)

Binary variable = 1 if  firm’s age is 
16–30 years since establishment, 0 
otherwise (t – 1).

0.331 0.470 0.385 0.486

Industry and regional dynamics (external factors)

Employment 
(firm size)

Number of  full-time employees, in logs 
(t – 1).

1.241 1.201 2.756 1.028

Industry: HHI 
sales

Herfindahl index based on sum of  sales 
shares in a three-digit SIC 2007 (0 
– perfect competition, 1 – monopoly) 
(t – 1).

0.014 0.026 0.014 0.028

Industry: Switch 
Industry

Binary variable = 1 if  a firm changed 
its industry (two-digit SIC) in year t 
compared with year t – 1, 0 otherwise. 
Industry switch is considered if  at least 
one number in the two-digit SIC indus-
try code has changed (t – 1).

0.115 0.320 0.107 0.310

Industry: 
High-tech 
manufacturing

Share of  employment in high-tech 
manufacturing sector (SIC 2007 two-
digit = 26–30, 32) in total employment 
by two-letter postcode (borough) (t – 1).

0.027 0.164 0.029 0.168

Industry: ICT Binary variable = 1 if  firm belongs to 
ICT sector (SIC 2007 two-digit = 58–
63) (t – 1).

0.060 0.238 0.063 0.244

Industry: 
Professional 
and scientific

Binary variable = 1 if  firm belongs to 
professional and scientific sector (SIC 
2007 two-digit = 69–74) (t – 1).

0.150 0.357 0.159 0.366

Industry: 
Education

Binary variable = 1 if  firm belongs 
to education sector (SIC 2007 two-
digit = 85) (t – 1).

0.019 0.134 0.019 0.137

Industry: 
Knowledge in-
tense business 
services

Binary variable = 1 if  firm belongs to 
knowledge-intense business services 
sector (SIC 2007 two-digit = 41, 64–66, 
68, 78) (t – 1). This sector excludes 
education and scientific services.

0.087 0.282 0.090 0.281

Table IV.  (Continued)
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The majority of  businesses (82.64%) are micro-firms (1–9 full-time employees 
[FTEs]), followed by small firms (10–49 FTEs), which constitute 14.0% of  the sam-
ple, and medium-small firms (50–99 FTEs) with 1.69% of  the sample. Medium-large 

Variable Description

Mean S.D. Mean S.D.

Full sam-
ple = 14,628,741 obs.

Reduced sam-
ple = 4,234,603 obs.

Region: Foreign 
employee 
share

Share of  employment in foreign-owned 
firms in total employment by two-letter 
postcode (borough) (t – 1).

0.272 0.186 0.268 0.186

Region: Number 
of  foreign 
employees

Total employment (full-time employees) 
in foreign-owned firms (two-letter post-
code (borough) in logarithms (t – 1).

10.861 1.271 10.858 1.288

Other firm, industry, and regional variables

Foreign Binary variable = 1 if  a firm has head-
quarters abroad, 0 otherwise (t – 1).

0.073 0.260 0.156 0.363

Employment 
incumbents

Full-time employment in firms within 
three-digit SIC (excluding firm’s own 
employment), in logarithms (t – 1).

13.295 0.971 13.367 1.054

Merger Binary variable = 1 if  a firm has merged 
with another firm in (t – 1) and retained 
its firm status and registration, 0 
otherwise.

0.002 0.411 0.002 0.046

Initial 
employment

Number of  full-time employees in the first 
year of  incorporation, in logs.

1.594 1.005 2.839 0.987

Blitzscalers Binary variable = 1 if  an annual sales 
growth is equal to or greater than 
100%, 0 otherwise.

0.021 0.012 0.022 0.009

Industry-region: 
Pubs and 
hospitality

Share of  employment in pubs and 
non-licensed restaurants (SIC 
2007 = 56,102, 56,302, 56,210) in total 
employment by two-letter postcode 
(borough) (t – 1).

0.041 0.032 0.040 0.031

Industry-region: 
Transport

Share of  employment in transportation 
sector (SIC 2007 = 48, 49, 50, 51, 52, 
522) in total employment by two-letter 
postcode (borough) (t – 1).

0.032 0.033 0.032 0.031

Industry-region: 
Arts and 
creative

Share of  employment in arts and creativ-
ity sector (SIC 2007 = 90, 91, 92, 
93) in total employment by two-letter 
postcode (borough) (t – 1).

0.024 0.016 0.024 0.015

Source: Department for Business, Innovation and Skills, Office for National Statistics, Northern Ireland. Department of  
Enterprise, Trade and Investment. (2018). Business Structure Database, 1997–2017: Secure Access. [Data Collection]. 9th Edition. 
UK Data Service. SN: 6697, http://doi.org/10.5255/UKDA-SN-6697-9.
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(100–249 FTEs) and large (250 FTEs and more) firms constitute less than 2% of  the 
total.

Due to the substantial number of  self-employed individuals and micro-firms in the BSD 
data, we contend that many micro-firms should be excluded from the sample as they may 
prefer to remain small and not attempt to grow. Firms with fewer than five employees 
are often headed by lifestyle entrepreneurs, who choose to operate businesses that gener-
ate income for themselves and perhaps a few family members (Hurst and Pugsley, 2012). 
Self-employed people may not be interested in growth (i.e., having low growth aspira-
tions) because they are required to register as employers with His Majesty’s Revenue and 
Customs (HMRC) department in the UK when they start employing staff  or using sub-
contractors for construction work, as well as register for VAT in the UK if, by the end of  
any month, total VAT taxable turnover for the last 12 months was over £85,000 (Gov.
uk, 2021). Third, prior research has demonstrated that for a large share of  the population 
of  small business managers (2–20 employees), the ‘deterring forces related to growth over-
ride the motivating incentives to grow once their firms have reached a size of  about 5–9 
employees’ (Davidsson, 1989, pp. 211–212). Only a minority of  firms for whom growth is 
intrinsically motivating are likely to pursue continuous growth and acceleration.

Additionally, excluding self-employed and micro-firms (<6 employees) allows 
us to avoid highly skewed distributions in the econometric analysis (Coad and 
Hoelzl, 2009), which by design focuses on the ‘average firm’. We therefore perform 
a robustness check by excluding micro-firms with fewer than six employees from the 
sample, which decreases the share of  micro-firms from 82.64% to 40.03% and re-
sults in a reduced sample of  4,234,603 observations. The distribution of  both sam-
ples, with 14,628,741 and 4,234,603 observations from 2000 to 2017, is illustrated in 
Appendix A (Tables AI–AIV).

Measurement

Dependent variables. We build on the growth measures suggested by Shepherd and 
Wiklund  (2009) and focus on firm growth acceleration in sales, market share, 
employment, and productivity. We apply two conditions when calculating our growth 
acceleration variables: (i) all indicators of  sales, employment, productivity, and market 
share growth were calculated as ratios to average industry growth rates using a three-
digit SIC, thereby demonstrating the relative position of  a firm within its industry; and 
(ii) dynamics and persistence – all indicators were calculated over three consecutive 
years where ratios could be observed over at least four calendar years. Inclusion of  
relative acceleration indicators (Coad et al., 2014) was important to capture changes 
over time and as compared with typical industry dynamics (by three-digit SIC). The 
correlations between the four dependent variables are low. Each acceleration type 
requires firms to achieve continuously higher levels of  growth over time. Appendix B 
includes the descriptive statistics for the main variables of  interest for firms of  different 
growth acceleration types.

Explanatory and control variables. Prior studies provide strong evidence that firm age and 
size (Haltiwanger et al., 2013) affect managerial decision-making and the dynamics of  
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firm growth (Delmar et al., 2003). We use annual BSD data to generate four age-groups: 
4–7 years (group one: startups), 8–15 years (group two: established ventures), 16–30 years 
(group three: transitioning firms), and over 30 years (group four: mature firms). Group 
four is a reference category in our estimation. We use the number of  employees in the 
logarithm to measure firm size (Coad, 2009; Delmar et al., 2003).

To capture the effects of  industry competition on growth acceleration (Coad  
et al., 2018), we calculated the Herfindahl–Hirschman Index (HHI) by squaring the 
market share in sales for each firm by three-digit SIC and then summing the squares. 
The index varies from 0.001 to 0.809, demonstrating the presence of  very compet-
itive markets (0.001) and almost monopoly markets (0.89). The use of  the HHI is 
warranted because industry competitors are most likely to face similar conditions 
and experience common shocks to performance. We measure switching industry be-
haviour using a binary variable that equals one if  the firm has changed its industry 
(three-digit SIC code) in a particular year, and zero otherwise. In order to control for 
firms’ initial conditions, we included the logarithm of  employment in the first year of  
establishment.

Acknowledging that the rate of  acceleration can vary among firms that accelerate over 
three years, we additionally control for the effects of  blitzscalers – firms that demonstrate 
three-digit growth (100% and above) (Kuratko et al., 2020).

To measure the effects of  industry and region-specific characteristics on firm ac-
celeration (Pereira et al., 2020), we include two groups of  variables. First, fixed effect 
industry controls for firms that belong to a sector with high-level R&D investment, 
such as high-tech manufacturing, ICT, professional and scientific services, educa-
tion, and knowledge-intense business services (KIBS) (Boschma, 2005). Second, we 
use the share of  employment in foreign-owned firms in the total employment of  a 
GEO region, as well as the logarithm of  the number of  people employed by foreign-
owned firms in a GEO region. These two measures demonstrate the effects of  both 
knowledge spillover from foreign direct investment and the regional concentration of  
multinationals.

We also control for the geographical concentration of  certain industries (Audretsch 
et al., 2015; Meyer and Sinani, 2009) by calculating the share of  firms in the arts, 
pubs (restaurants and food industry), and transport sectors, including air, rail, and 
road transport. The geographical concentrations of  industries are limited by the 
GEO region (e.g., Manchester, Liverpool). Other control variables include ‘Foreign’, 
a binary variable equal to one if  a firm is foreign-owned or its headquarters are lo-
cated abroad (Audretsch and Belitski, 2020; Driffield et al., 2014). We also calculated 
the employment of  incumbent firms, taken in logarithm as an additional control for 
competition and industry size. In addition, we included a set of  binary variables to 
measure firm ownership (legal) status (a company such as an LLC, not-for-profit, sole 
proprietor, or government, with the listed company as a reference category) (Leiponen 
and Helfat, 2010; Roper et al., 2008).

Additionally, as firms exit for both good (e.g., mergers and acquisitions) and bad (e.g., 
bankruptcy) reasons, we included a binary variable ‘Merger’ which equals one if  a firm 
has merged with another firm in (t − 1) and retained its firm status and registration, zero 
otherwise. It was not possible to include a variable which would tell us whether a firm 
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survived until the end of  the period (2018) due to multicollinearity with another inde-
pendent variable in the model (1). Finally, we include the rest of  16 aggregated industry 
sectors following the Office of  National Statistics aggregation (Table AII) (mining and 
quarrying as a reference category), 13-year dummies (2004 as a reference year), and 175 
UK GEO-regions (York as a reference category).

We used one-year lagged values of  all independent and control variables, which 
enabled us to differentiate in time the change in the input (t0) and the likelihood of  
acceleration in the next period (t1). We used the first and the second lags of  dependent 
variables (firm acceleration) in each model to capture the persistence (inertia) in firm 
acceleration.

Analytical Approach

Our firm acceleration function is estimated using a multivariate logit model 
(Wooldridge, 2009). This model’s main covariates are the multi-level factors discussed 
within our hypothesis development. The model allows us to estimate the probability of  
firm acceleration for four distinct dependent variables in four separate equations: firm 
acceleration in sales, in employment, in market share, and in productivity.

The following econometric model is estimated to test our research hypotheses:

where yi is a binary variable that equals one if  firm i accelerates at time t, and zero 
otherwise. We are interested in βi and that the equation to be measured as yit−1 and yit−2 
are the first and second lagged values of  firm acceleration and are used to measure the 
persistence of  the acceleration effect and to address the issue of  the consequences of  ac-
celeration. The term xit−1 is a vector of  explanatory variables of  a firm i in time t, such as 
firm age and size. All firm-level variables are one year lagged. The term mrt−1 is a vector 
of  explanatory variables of  industry r where the firm is located, such as binary variable 
equals 1 if  a firm has switched industry (entered a new market), and the Herfindahl index 
for the level of  market competition. All industry variables are lagged one year. The term 
zjt−1 is a vector of  industry structure of  a region which includes shares of  firms across 
four main industries and employment by foreign firms in 175 geographical regions; λit 
is the inverted Mills ratio to correct for the sample selection bias. All regional and indus-
try variables are one-year lagged (Wooldridge, 2009). The terms at and rs are time and 
industry fixed effects, ψj is 175 regions in the UK fixed effects. All coefficients of  logit 
estimations are reported as odds ratios to ease the interpretation of  results. Other control 
variables which represent firm-specific characteristics described in Table I are presented 
by git−1; uit is an error term.

Selection Bias

When estimating equation (1), it was necessary to control for a sample selection bias as 
we moved from a sample of  25,699,392 observations to 14,628,741 observations where 
some firms that accelerate could have been excluded from the final sample. We relied 

(1)

yit = β0 + β1yit−1 + β2yit−2 + β3xit−1 + β42git−1 + β5mrt−1 + β6zjt−2 + at + rs +ψj + λit + uit
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on a two-stage Heckman (1979) approach to resolve potential selection bias and endog-
eneity in a model (see Appendix E). In the first stage of  the analysis (selection equation), 
a probit selection model (equation 2) was estimated for each of  the four types of  firm 
acceleration (sales, market share, employment, and productivity).

Selection step:

where y = 1 if  firm i accelerates at time t, zero otherwise; α is a vector of  unknown 
parameters; and Φ is the cumulative distribution function of  the standard normal dis-
tribution. Finally, z is a vector containing the explanatory variables that may affect the 
likelihood of  acceleration such as firm age (in logarithms) and the size of  the enterprise 
group, measured by the number of  independent firm subsidiaries. We use the continuous 
variable ‘Subsidiaries’, which counts the number of  units of  the alliance, as an addi-
tional proxy for a firm’s flexibility, size, and technological and organizational diversity 
(Sampson, 2007) and as an exclusion restriction (Heckman, 1979) to predict the Mills 
ratio of  acceleration. We theorize that firms with a higher number of  operating plants 
within an alliance will take longer to respond to changes in environmental factors and 
accelerate.

In addition, in model 2 we also control for industry, city-regions, and year fixed 
effects which may affect the likelihood of  firm acceleration. In the second stage (out-
come equation), from selection equation (2), we follow the generalized Heckman ap-
proach as developed by Green (2002) to compute the inverse Mills ratio (λit) and to 
correct the selection bias by including this Mills ratio when equation (2) was estimated 
for each type of  firm acceleration (Appendix E). When calculated, the inverse Mills 
ratio (λit) is added in (1) to control for selection bias. The presence and direction of  
a selection bias can be inferred from the statistical significance and sign of  the Mills 
ratio coefficient in equation (1).

RESULTS

Hypotheses Testing

Firm-level factors. Table VI presents the estimates of  the four separate logit models for firm 
acceleration in sales, market share, employment, and productivity growth.

Our Hypothesis 1 is supported. Startups (up to 7 years) are 7% (β = 1.07, p < 0.01, 
Table VI) more likely to accelerate in sales than mature firms (30+ years), while es-
tablished ventures (8–15 years) are 5% (β = 1.05, p < 0.01, Table VI) more likely to 
accelerate than mature firms (Coad et al., 2016; Wennberg et al., 2016). Large firms 
are less likely to accelerate in sales than smaller firms, with every percentage point 
increase in employment decreasing a firm’s propensity to accelerate in sales by 41% 
(β = 0.59, p < 0.01, Table VI). Hypothesis 1 for the reduced sample is also fully sup-
ported (see Appendix C). Specifically, we confirm that startups are 47% (β = 1.47, 
p < 0.01, Appendix  C) more likely to accelerate in sales than mature firms, while 

(2)Pr
(
y = 1| zit

)
= Φ

(
α� z

)
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Table VI. Logistic panel data estimation across four acceleration types

Acceleration type

DV: Sales DV: Market share DV: Employment DV: Productivity

Beta SE Beta SE Beta SE Beta SE

DV t – 1 7.28*** 0.04 3.15*** 0.02 2.63*** 0.12 5.50*** 0.02

DV t – 2 0.33*** 0.01 2.33*** 0.01 0.24*** 0.03 1.76*** 0.01

Age and size (internal factors)

Age 4–7 years 
(Hypothesis 1–4)

1.07*** 0.02 0.57*** 0.01 0.56*** 0.02 1.66*** 0.02

Employment 
(Hypothesis 1–4)

0.59*** 0.00 1.18*** 0.00 0.23*** 0.00 2.35*** 0.01

Age 4–7 years × 
Employment

1.01*** 0.00 1.53*** 0.01 1.56*** 0.02 0.82*** 0.00

Age 8–15 years 
(Hypothesis 1–4)

1.05*** 0.00 0.67*** 0.00 0.68*** 0.02 1.53*** 0.01

Age 8–15 years × 
Employment

1.02*** 0.00 1.30*** 0.00 1.32*** 0.01 0.89*** 0.00

Age 16–30 years 
(Hypothesis 1–4)

1.04*** 0.01 0.83*** 0.01 0.74*** 0.02 1.31*** 0.01

Age 16–30 years × 
Employment

0.99 0.01 1.13*** 0.00 1.12*** 0.00 0.91*** 0.00

Industry and regional dynamics (external factors)

Industry: HHI sales 
(Hypothesis 5)

0.70*** 0.05 0.01*** 0.00 0.30*** 0.07 0.34*** 0.02

Industry: Switch 
industry 
(Hypothesis 6)

0.85*** 0.00 0.42*** 0.00 1.02 0.03 0.54*** 0.00

Industry: High-tech 
manufacturing 
(Hypothesis 7a)

0.94*** 0.01 1.13*** 0.01 1.16*** 0.04 0.98 0.01

Industry: ICT 
(Hypothesis 7a)

0.87*** 0.01 1.54*** 0.02 0.90*** 0.03 1.01 0.01

Industry: Professional 
and scientific 
(Hypothesis 7a)

0.96*** 0.01 1.55*** 0.01 0.74*** 0.02 0.98* 0.02

Industry: Education 
(Hypothesis 7a)

0.71*** 0.01 0.36*** 0.01 1.11*** 0.05 1.25*** 0.01

Industry: 
Knowledge-
intensive busi-
ness services 
(Hypothesis 7a)

0.92*** 0.02 1.14*** 0.03 1.16** 0.10 1.23*** 0.02

Region: Foreign 
employees share 
(Hypothesis 7b)

0.79*** 0.02 1.02 0.02 1.02*** 0.05 1.16*** 0.02

(Continues)
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established ventures are 53% (β = 1.53, p < 0.01, Appendix C) more likely to acceler-
ate than mature firms.

As Table  VI illustrates, our results did not support Hypothesis  2, which states that 
startups are more likely to accelerate in market share than their more mature counter-
parts. Startups are 43% (β = 0.57, p < 0.01, Table VI) less likely to accelerate in market 
share than mature firms. Established (8–15 years) and transitioning firms (16–30 years) 
are 33% (β = 0.67, p < 0.01) and 17% (β = 0.83, p < 0.01) accordingly less likely to accel-
erate in market share compared with mature firms (30+ years) (Table VI). Hypothesis 2 
is not supported in the reduced sample when we exclude micro-firms (<6 employees), as 
startups are 5% (β = 1.05, p < 0.01, Appendix C) more likely to accelerate than mature 

Acceleration type

DV: Sales DV: Market share DV: Employment DV: Productivity

Beta SE Beta SE Beta SE Beta SE

Region: Number of  
foreign employees 
(Hypothesis 7b)

1.01 0.00 1.04*** 0.01 1.03*** 0.01 1.03*** 0.00

Other firm, industry, and regional controls

Foreign 0.75*** 0.01 1.01 0.02 0.69*** 0.01 1.68*** 0.00

Employment 
incumbents

0.96*** 0.00 1.01*** 0.00 0.90*** 0.03 0.94*** 0.00

Merger 1.27*** 0.04 0.96 0.04 9.04*** 0.49 0.43 0.02

Initial employment 2.21*** 0.01 1.48*** 0.01 8.71*** 0.09 0.42*** 0.02

Blitzscalers 1.40*** 0.00 1.28*** 0.00 1.04*** 0.00 1.19*** 0.00

Industry-region: Pubs 
and hospitality

0.98 0.06 0.95 0.06 0.78 0.16 1.11** 0.05

Industry-region: 
Transport

1.12 0.07 0.91 0.06 0.86 0.18 0.91* 0.05

Industry-region: Art 
and creative

0.64*** 0.10 0.61*** 0.10 0.85 0.44 0.69** 0.09

Mills ratio 0.47*** 0.02 0.56*** 0.02 4.91*** 0.67 0.25*** 0.01

Constant 0.11*** 0.01 0.01*** 0.00 0.01*** 0.00 0.57*** 0.06

Other industry, year, 
and region fixed 
effects

Yes Yes Yes Yes

LR(chi2) 158454.52 464160.72 73528.69 187565.85

Preudo R2 0.069 0.180 0.190 0.052

Log-likelihood −451582.17 −889761.88 −478895.05 −778511.63

Note: SE = standard errors robust for heteroskedasticity. Reference groups: mature firms (Age = 30 and more years since 
establishment); legal ownership (listed company); UK city-region (Newcastle); year (2000); Industry (05–09). Two-digit 
SIC Industry, year, and city-region fixed effects are suppressed to save space. Significance level: *p < 0.05; **p < 0.01; 
***p < 0.001. Number of  observations: 14,628,741. Further source: Business Structure Database, 1997–2017: Secure 
Access. UK Data Service.

Table VI.  (Continued)
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firms. Established (8–15 years) and transitioning firms (16–30 years) are accordingly 12% 
(β = 1.12, p < 0.01) and 25% (β = 1.25, p < 0.01) more likely to accelerate in market 
share compared with mature firms (30+ years) (Appendix C). Our findings point to a 
non-linear relationship between firm age and market share acceleration, as there exists a 
point of  diminishing returns to firm age.

Our Hypothesis 3, which states that established ventures are more likely to accel-
erate in employment, is partly supported (Table VI, Appendix C). While there is no 
difference in employment acceleration between established ventures and startups, we 
found that established firms (8–15 years) are 32% (β = 0.68, p < 0.01) less likely to 
accelerate in employment than mature firms. Transitioning firms (16–30 years) are 
also 26% (β  =  0.74, p < 0.01) less likely to accelerate in employment than mature 
firms (Table VI). We conducted a robustness check with a reduced sample, excluding 
all firms with fewer than six employees. Appendix C illustrates that established firms 
are as likely to accelerate in employment as startups compared with mature firms, 
whereas established firms are 49% (β = 1.49, p < 0.01, Appendix C) more likely to 
accelerate in employment than mature firms, supporting Hypothesis 3. In this anal-
ysis, startups are 57% (β = 1.57, p < 0.01, Appendix C) more likely to accelerate in 
employment than mature firms. This finding adds to prior research about the effects 
of  small business owners’ growth aspirations on firm growth (Autio and Acs, 2010; 
Delmar and Wiklund, 2008).

Our Hypothesis 4 was not supported, as we found that startups are 66% (β = 1.66, 
p < 0.01) more likely and established firms are 53% (β = 1.53, p < 0.01) more likely to 
accelerate in productivity than more mature firms (Table VI). Additionally, we found 
that larger firms are 2.3 times more likely to accelerate in productivity growth than 
smaller firms. Our results based on the reduced sample also support these findings 
(Appendix C).

Interestingly, we found that firms with more employees at incorporation date (initial 
employment) were less likely to accelerate in productivity, while firm size in the year prior 
to acceleration is positively associated with productivity. This implies that firms which are 
larger at incorporation are less likely to accelerate in employment in the future. Given 
the longitudinal nature of  our data, we can confirm that mature firms are less likely to 
accelerate in productivity than their younger counterparts, with firm size facilitating this 
relationship. Our findings provide further insight into the ‘funnel-shaped’ acceleration 
model, with firm age playing a crucial role in explaining acceleration propensity (see 
Figures 1 and 2).

Industry Competition Factors. Our Hypothesis 5, which states that market competition increases 
a firm’s propensity to accelerate, is supported for all acceleration types (β = 0.01–0.70, 
p < 0.01, Table VI). When the self-employed and firms with fewer than six employees 
are excluded, only the propensity for firm acceleration in sales becomes non-significant 
with changes in market competition (β = 0.87, p > 0.10, Appendix C), while acceleration 
propensity in market share, employment, and productivity remains significant. For larger 
firms, market competition is not associated with sales acceleration; however, smaller 
firms are more responsive to industry competition, with higher competition increasing 

 14676486, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jom

s.12869 by U
niversity of R

eading, W
iley O

nline L
ibrary on [25/11/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



30	 M. Belitski et al.	

© 2022 The Authors. Journal of  Management Studies published by Society for the Advancement of  Management Studies 
and John Wiley & Sons Ltd.

sales acceleration.
Industry switching also changes a firm’s propensity to accelerate, yet in comparison 

with the positive effect of  industry competition, switching has a negative effect on accel-
eration. Our results thus support Hypothesis 6 and demonstrate that switching industry 
decreases a firm’s propensity to accelerate in sales by between 13% (β = 0.87, p < 0.01, 
Appendix C) and 15% (β = 0.85, p < 0.01, Table VI), and the propensity to accelerate in 
market share by between 58% (β = 0.42, p < 0.01, Table VI) and 59% (β = 0.41, p < 0.01, 
Appendix C). Switching industries is unlikely to affect the propensity of  acceleration in 
employment. Switching industry will result in a decrease in a firm’s propensity to accel-
erate in productivity of  between 46% (β = 0.54, p < 0.01, Table VI) and 47% (β = 0.53, 
p < 0.01, Appendix  C). Our results are consistent across both samples (Table  VI and 
Appendix C).

Industry and Regional Factors. Our Hypothesis 7a is partly supported. Firms in the high-
tech manufacturing sector are 13% more likely to accelerate in market share than firms 
in mining (reference category) (β = 1.13, p < 0.01) and 16% more likely to accelerate in 
employment (β = 1.16, p < 0.01) (Table VI). This result is also confirmed in the reduced 
sample (Appendix  C). Acceleration in market share is more likely in ICT (β  =  1.54, 
p < 0.01) and professional services (β  =  1.55, p < 0.01) (Table  VI), while acceleration 
in employment (β  =  1.11, p < 0.01) as well as acceleration in productivity (β  =  1.25, 
p < 0.01) is more likely in the education sector (Table VI). The professional and scientific 
sectors are less likely to accelerate in sales (β = 0.96, p < 0.01), employment (β = 0.74, 
p < 0.01), and productivity (β = 0.98, p < 0.10) (Table VI). These results are confirmed 
in Appendix C.

Firms located in regions with a higher presence of  MNEs and external knowledge 
are also more likely to accelerate, supporting Hypothesis  7b (Table  VI). Regional 
knowledge stemming from absolute MNE employment increases a firm’s accelera-
tion propensity in market share by 4% (β = 1.04, p < 0.01, Table VI) and by at least 
5% in the reduced sample (β = 1.05, p < 0.01, Appendix C). It also increases a firm’s 
acceleration propensity in employment and productivity by 3% (β = 1.03, p < 0.01) 
within both samples (Table VI and Appendix C). Firms that benefit from knowledge 
spillovers resulting from an increase in share of  employees as MNEs are 2% (β = 1.02, 
p < 0.01) more likely to accelerate in employment and 16% (β = 1.16, p < 0.01) more 
likely to accelerate in productivity (Table  VI). In the reduced sample, the result is 
81% for acceleration in employment (β = 1.81, p < 0.05) and 29% for acceleration in 
productivity (β = 1.29, p < 0.01) (Appendix C). Regional knowledge spillovers from 
MNEs decrease the likelihood of  sales acceleration, with this result consistent between 
the full (β = 0.79, p < 0.01, Table VI) and reduced (β = 0.81, p < 0.05, Appendix C) 
samples. The result could be driven by localized competition or co-creation of  prod-
ucts together with MNEs.

Other factors. Various firm- and industry-level factors offer further insights into when and 
how firms accelerate. For instance, we observed that foreign-owned firms are between 
52% (β = 0.52, p < 0.01, Appendix C) and 68% (β = 0.68, p < 0.01, Table VI) more 
likely to accelerate in productivity, while they are less likely to accelerate in employment, 
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market share, or sales growth. An increase in incumbents’ employment reduces firm 
acceleration in employment by 6% (β = 0.94, p < 0.01, Appendix C) to 10% (β = 0.90, 
p < 0.01, Table VI), in productivity by 6% (β = 0.94, p < 0.01, Table IV) to 9% (β = 0.91, 
p < 0.01, Appendix  C), and in sales by 2% (β  =  0.98, p < 0.01, Appendix  C) to 4% 
(β  =  0.96, p < 0.01, Table  VI). An increase in employment by incumbents increases 
a firm’s propensity to accelerate in market share by at least 1% (β  =  1.01, p < 0.01, 
Table  VI and Appendix  C). Additionally, we found that post-merger firms are more 
likely to accelerate in sales and employment, while there is no effect on productivity 
or market share growth acceleration. Firms with higher employment in the first year 
after incorporation are 2.21 times (β = 2.21, p < 0.01) more likely to accelerate in sales, 
48% (β = 1.48, p < 0.01) more likely to accelerate in market share, and 8.71 times more 
likely to accelerate in employment (β  =  8.71, p < 0.01, Table  VI). Firms with higher 
initial employment are 58% (β = 0.42, p < 0.01, Table  IV) less productive than firms 
with smaller initial employment. As might be expected, blitzscalers were more likely to 
accelerate across all four categories of  growth, and within sales in particular (by 40%). 
This means that their acceleration likelihood increases with an increase in firm growth 
(by 100% and more).

Finally, we included the inverse Mills ratio to correct for the selection bias. All coeffi-
cients are statistically significant in both full (Table VI) and reduced samples (Appendix C), 
with odds ratios less than one. This means that the firms excluded from the sample due to 
missing data values were less likely to accelerate in sales, market share, and productivity. 
The odds ratio of  employment acceleration is greater than one, signalling that excluded 
firms were more likely to accelerate in employment.

Post-hoc Analysis

We used the first and the second lags of  dependent variables, bearing in mind that 
firm acceleration is conditional on previous dynamics (Coad et al.,  2018; Daunfeldt 
and Halvarsson, 2015). Given the longitudinal nature of  the database, the inclusion of  
lagged values of  firm acceleration enabled us to further analyse the consequences of  
firm acceleration and to understand whether firm acceleration has short- or long-term 
implications.

The size of  the odds ratio for the first lagged dependent variable is always greater 
than the one for all types of  acceleration, which means that acceleration is a phenom-
enon that often persists for extended periods of  time (Coad et al., 2018; Daunfeldt and 
Halvarsson, 2015). The size of  the odds ratio of  the second lag of  the dependent vari-
able of  market share (β = 2.33, p < 0.01, Table VI) and productivity (β = 1.76, p < 0.01, 
Table  VI) remains greater than one, which means that the effect persists for at least 
six years. Conversely, for employment and sales, firm acceleration effects fade away after 
five consecutive years. This finding demonstrates that (a) the consequences of  firm ac-
celeration in market share and productivity may last longer than the positive effects of  
employment and sales acceleration, and that (b) acceleration is a dynamic process with 
greater persistence than linear growth (Appendix D). Post-hoc estimation of  (1) using the 
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reduced sample confirmed our results for the first and second lagged dependent variables 
(Appendix C).

As a robustness check, we estimated our equation (1) replacing firm acceleration with 
relative growth occurrence (binary variable = 1 if  a firm demonstrated an increase in 
sales [employment, market share, productivity] compared with the previous year, 0 oth-
erwise) (Appendix  D). Both models demonstrate changes in growth and suggest that 
firm acceleration patterns are more durable and persistent, particularly when examining 
market share and productivity growth.

DISCUSSION AND CONCLUSION

Recent studies have suggested that only a small fraction of  firms experience remarkable 
growth (Coad et al., 2016, 2018; Pereira et al., 2020). However, the few firms that man-
age to achieve remarkable growth have been observed to create most new jobs (Daunfeldt 
and Halvarsson, 2015), and also diffuse new technological innovations, improve produc-
tivity, and generate fruitful knowledge spillovers (Du and Temouri, 2015). As a result, 
researchers, practitioners, and policymakers have focused on understanding how firms 
increase their rate of  growth (Demir et al., 2017). In this study, we draw attention to the 
conceptualization and measurement of  firm growth acceleration, and demonstrate how 
this phenomenon is related to, yet distinct from, high growth (Demir et al., 2017) and 
scalability (Piaskowska et al., 2021) (see Table I).

Conceptual Implications and Future Research Directions

Building on the pervasive critique of  stable growth rates over time (Baum et al., 2001; 
Coad et al., 2013; Delmar et al., 2003; Delmar and Wiklund, 2008), our study empha-
sizes a dynamic perspective on firm growth and specifies that the concept of  growth 
includes both accelerating and non-accelerating growth. In doing so, this study draws 
attention to growth acceleration as a unique growth phenomenon characteristic of  ‘fly-
wheel’ firms which increase their growth rate over time (Collins,  2001). Unlike prior 
research focusing on firms that have increased in total size or grown larger compared with 
competitors, this study introduces a new dynamic of  firm growth which explains how 
firms grow faster each year (e.g., firm acceleration, see Table I). As such, we advance the 
consideration of  firm growth acceleration, a phenomenon emphasized by practitioners 
(Foley, 2012) and policymakers (Summers, 2013), but which has been all too often absent 
from the scholarly discourse examining theories of  firm growth.

We now outline the conceptual implications of  this study related to understanding 
the phenomenon of  firm growth acceleration. First, we demonstrate that absolute 
and relative firm growth trajectories do not always hold. Expanding on Jansen et 
al. (2006), Coad et al. (2013, 2016), and others, our study illustrates that firm accelera-
tion occurs at the intersection of  firm- and market-level conditions in explaining how 
firms accelerate. This expands our understanding of  why firms grow (Penrose, 1959; 
Porter, 1980) to when, what, and how firms accelerate their growth. In particular, our 
research advances the view of  Pereira et al. (2020) that no single factor can fully ex-
plain growth acceleration by itself, and that compound factors need to be examined. 
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In this vein, by applying our conceptual lens to growth factors across different perfor-
mance dimensions (acceleration in sales, market share, employment, and productiv-
ity), we discuss theories which facilitate or impede firm acceleration at different stages 
and combine the views of  Penrose (1959) and Porter  (1980) on firm growth across 
the ‘inside-out’ and ‘outside-in’ views of  growth acceleration (Tables II and III), in-
cluding the role of  managerial capabilities and external endowments. Specifically, 
to provide a more nuanced conceptualization of  accelerated growth in general, we 
offer a funnel-shaped model of  firm growth acceleration (Figures 1 and 2) and offer 
a conceptual foundation which illustrates how different types of  acceleration can be 
manifested. This boundary-spanning perspective captures both the internal and ex-
ternal architecture of  the growth acceleration phenomenon.

Second, in order to better understand the unique nature of  firm acceleration and 
encourage future use of  this theoretical lens on the dynamics of  high growth in various 
value-creating outcomes, this study examines potential mechanisms of  firm acceleration. 
We identify specific factors that may facilitate or impede a firm’s propensity to acceler-
ate across four types of  accelerated growth (in sales, employment, market share growth, 
and labour productivity) among firms with heterogeneous organizational, industrial, and 
regional characteristics. Moreover, we investigate the interplay between internal (endog-
enous) and external (exogenous) factors of  firm acceleration across four performance 
metrics. In doing so, we provide insight into how firm acceleration is manifested as a 
multidimensional phenomenon.

In prior growth literature, these indicators were assumed to be equally valid and, 
therefore, prone to aggregation or substitution (for an overview, see Baum and Bird, 
2010, as well as Wiklund and Shepherd, 2003). Our conceptualization of  firm accelera-
tion types and empirical results illustrates the benefits of  considering the effects of  firm 
growth drivers on each type of  acceleration separately and demonstrates the importance 
of  investigating the relationship between internal and external antecedents and types of  
acceleration outcomes. Our study clarifies differences in organizational, industry, and re-
gional drivers which shape firm acceleration. In doing so, it enriches our existing knowl-
edge about the heterogeneous nature of  factors which drive growth. Moreover, our study 
helps scholars better understand the processes through which growth occurs (Demir  
et al., 2017; Pereira et al., 2020; Wiklund et al., 2009) as well as the nuances between 
different forms of  growth (Piaskowska et al., 2021).

Our findings confirm that firm acceleration is often persistent over time, with some 
types of  firm acceleration lasting more than six  years. Firm age (and its frequent 
correlate, firm size) are critical predictors of  growth acceleration (Coad et al., 2016; 
Haltiwanger et al., 2013), along with switching industries and market competition. 
Given the importance of  age and size, we speculate that life cycle effects may be 
present in which firm acceleration is the result of  a firm’s transition from market ex-
perimentation to exploitation (Lundmark et al., 2020). Moreover, from a periodic per-
spective, our findings align with and build on Coad et al. (2013, 2018) and Daunfeldt 
and Halvarsson (2015), as well as earlier studies such as Garnsey et al. (2006) which 
demonstrate that high growth rates tend to be followed by periods of  stagnation which 
may indicate a potential ‘cycling’ of  acceleration to be considered in future research. 
Nonetheless, while outsized growth is unstable and often unsustainable (Delmar and 
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Wiklund,  2008), several conditions were observed that foster growth acceleration. 
Based on an extended and delineated concept of  firm growth, which captures both 
linear and non-linear growth, past theories of  growth may need to be reexamined to 
understand their implications and predictions for accelerated growth. For instance, 
along resource-based theory, what valuable, rare, inimitable, and non-substitutable 
resources, as well as the capacity to exploit these resources, are most predictive of  
accelerated growth? Moreover, moving beyond singular factors, what specific config-
urations of  industrial dynamics or market competition work together within specific 
contexts to foster firm growth acceleration?

For a long time, our knowledge about changes in growth patterns has been limited to 
linear models, with limited consideration of  the dynamic nature of  this phenomenon. 
Moreover, the common practice of  studying ‘already-successful’ firms has resulted in the 
under-representation of  young, small firms in many longitudinal data sets (Wiklund et 
al., 2009). We aimed to overcome these shortcomings by using a robust sample of  firms 
registered and active in the UK to understand whether, when, which, and how firms 
accelerate their growth.

Policy Implications and Future Research

Our findings offer insights into policy implications that would be difficult to establish 
without considering the dynamics of  acceleration. Scholarly ability to explain firm 
growth has been limited given that periods of  growth acceleration appear difficult to 
predict, meaning that firms which accelerate in one period generally do not show signs 
of  acceleration in previous or subsequent periods. It is therefore necessary to study firm 
acceleration using robust longitudinal data, i.e., over 15 years, which can be difficult to 
locate. However, with such data, relevant organizational, industrial, and regional factors 
can be readily detected. We can then identify when firms accelerate their growth along 
relevant avenues, such as in employment (job creation from a policy perspective) or sales 
(economic growth from a policy perspective).

Our results show that while two of  the acceleration types – sales and market share 
acceleration – are directly and positively intertwined, two other types – productivity 
and employment acceleration – are negatively interrelated (e.g., increasing produc-
tivity in labour and assets often entails generating more value from fewer employ-
ees). As such, policies which encourage increased productivity are unlikely to foster a 
meaningful surge in job creation. While striving to understand the phenomenon, we 
intentionally abstain from making normative claims indicating what firms should do. 
Ideally, these choices should be guided with aspects beyond the desire to be large, and 
instead be directed at fulfilling a desire to create sustainable value for stakeholders beyond 
shareholders (Hart and Milstein, 2003). With environmental and social concerns in 
mind, policymakers may wish to avoid ‘blindly’ fostering growth acceleration. They 
may also wish to consider how firms may accelerate along specific avenues as dictated 
by the needs of  society at a given point in time, and in ways which are both sustain-
able (by producing less waste and causing less damage) and socially responsible (with 
fair wages and meaningful jobs).
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Foremost, policies targeted at young firms are likely to be especially fruitful if  they are di-
rected at fostering an acceleration in sales growth. Policies targeted at more mature firms ap-
pear better aimed at employment and market share growth acceleration. Policies targeted at 
productivity acceleration appear to be best suited for firms aged 8 to 15 years old which have 
survived their early youth. Policymakers may therefore rely on firm age to understand which 
forms of  growth acceleration are most probable, thereby enabling more fruitful programs.

Practical Implications and Future Research

Our findings also have practical implications for top managers and entrepreneurs who 
manage existing or young ventures and thus need to understand the conditions and conse-
quences of  each acceleration type. First, decision makers may benefit from paying attention 
to the tensions between acceleration types as well as carefully considering (and even strate-
gically choosing) an acceleration sequence. Another implication for managers pertains to 
encouraging organizations to experiment with new competitive areas or ‘blue oceans’, as we 
observe that market concentration is a significant hindrance to firms’ growth acceleration.

Additionally, co-location with foreign firms and access to knowledge spillovers within an 
industry or region appear to generally foster firm growth acceleration and should therefore 
be taken into consideration. While this study’s focus extends beyond firm characteristics to 
examine organizational, industry, and regional factors as well, there is still the need for addi-
tional work exploring how these internal and external forces work in tandem to enable accel-
eration. In this vein, our study explores multi-level factors which have the potential to jointly 
enable transitions from startup to scaleup, or to support mature firms in their scaling efforts 
(Demir et al., 2017). Nonetheless, future research may address this interplay in further detail 
by predicting how various organizational meso and macro factors combine to affect firm 
growth acceleration across various market conditions. For example, digitalization and plat-
form creation may be enabling an acceleration in sales and deacceleration in employment 
for firms in non-tech industries as well, and future studies may wish to explore these effects.

A limitation of  our current investigation based on year-over-year data is that the identi-
fication of  firm acceleration as a phenomenon requires three time periods of  continuous 
growth (e.g., three years of  growth). However, some firms may experience exponential 
growth more rapidly than others. While any firm experiencing a continual increase in 
growth would fit our definition of  growth acceleration, firms that accelerate faster will 
experience greater forces. We attempted to parse out such substantive differences by 
including controls for ‘blitzscalers’, and future studies could further delineate changes 
in acceleration rates. Change in managerial attention (Joseph and Wilson, 2018) or the 
growth aspirations of  firm founders (Autio and Acs, 2010) at different stages of  acceler-
ation also represent prospective research directions.

We conclude our study by calling for further future research into additional drivers of  
firm acceleration. For example, insights into perceptions of  extreme contexts and dis-
ruptions by decision makers (e.g., managers, entrepreneurs, business owners) and their 
normalization of  risk (Hällgren et al., 2018) could further inform us about the multi-level 
nature of  this phenomenon and the interdependencies between various drivers of  accel-
eration. Additionally, we encourage studies which examine the stability of  our findings 
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across different countries and socioeconomic contexts. It is our hope that this research 
will serve as a helpful catalyst for the continued investigation of  firm growth acceleration.

NOTES

[1] � For convenience we adopted the terminology of  a firm, which refers to a for-profit business organi-
zation – such as a corporation, a limited liability company (LLC), or a partnership. Most firms have 
just one location. In this study we use the same employer identification number even if  a firm has 
subsidiaries or multiple locations.

[2] � The labels ‘inside-out’ and ‘outside-in’ were previously used in studies of  corporate entrepreneurship 
and innovation (Stopford and Baden-Fuller, 1994), strategies in high-velocity environments (Wirtz et 
al., 2007), and strategic orientations (Saeed et al., 2015), to name a few.

[3] � In macroeconomics, these perspectives are aligned with the endogenous and exogenous theories of  
growth. Exogenous growth theory (Solow, 1956) relies on the premises of  the neoclassical growth 
models rooted in exogenous population expansion and exogenous technological change. Endogenous 
growth theory (Romer, 1990), on the contrary, draws attention to human capital (including its level 
– i.e., skilled vs. unskilled labour) and R&D for new goods and products.
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APPENDIX A
Data description

Table AI. Sample distribution by survey year

Sample Full sample Reduced sample (6+ employees)

Sector # obs. Share # obs. Share

2004 1,145,912 7.83 323,512 7.64

2005 1,153,162 7.88 324,722 7.67

2007 1,156,100 7.90 326,350 7.71

2008 1,238,762 8.47 338,483 7.99

2009 1,265,652 8.65 347,350 8.20

2010 1,275,799 8.72 348,246 8.22

2011 1,295,810 8.86 344,268 8.13

2012 1,198,091 8.19 339,175 8.01

2013 1,103,880 7.55 329,009 7.77

2014 1,033,380 7.06 318,728 7.53

2015 972,952 6.65 310,633 7.34

2016 919,975 6.29 296,803 7.01

2017 869,266 5.94 287,327 6.79

Total 14,628,741 100 4,234,603 100
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Table AII. Sample distribution by industry (SIC 2007)

Sample Full sample Reduced sample (6+ employees)

Sector # obs. Share # obs. Share

Manufacturing 1,056,196 7.22 329,463 7.78

Utilities 54,126 0.37 185,929 4.39

Construction 1,851,999 12.66 345,338 8.16

Wholesale and retail 2,662,431 18.20 837,961 19.79

Transportation and storage 743,140 5.08 222,118 5.25

Accommodation 890,890 6.09 380,795 8.99

Information and 
communication

993,292 6.79 183,646 4.34

Financial and real estate 754,843 5.16 185,928 4.39

Professional and scientific 
services

2,419,594 16.54 429,585 10.14

Public administration and 
education

1,338,529 9.15 295,392 6.98

Health and social activities 629,036 4.30 436,659 10.31

Arts and entertainment 520,783 3.56 219,530 5.18

Other consumer services 713,882 4.88 219,861 5.19

Total 14,628,741 100 4,234,603 100.00

Table AIII. Sample distribution by UK region (states)

Sample Full sample Reduced sample (6+ employees)

Region # obs. Share # obs. Share

North East 382,069 2.61 132,912 3.14

North West 1,418,846 9.70 437,537 10.33

Yorkshire and the Humber 1,051,317 7.19 333,011 7.86

East Midlands 1,011,934 6.92 300,467 7.10

West Midlands 1,211,713 8.28 359,116 8.48

East England 1,518,335 10.38 409,759 9.68

London 2,231,230 15.25 594,926 14.05

South East 2,405,144 16.44 628,307 14.84

South West 1,377,359 9.42 392,826 9.28

Wales 605,231 4.14 179,537 4.24

Scotland 983,026 6.72 322,257 7.61

Northern Ireland 432,537 2.96 143,948 3.40

Total 14,628,741 100 4,234,603 100
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APPENDIX B
Descriptive statistics for firms that experienced different types of  acceleration

Accelerator type 
Variables

Sales Market share Employment Productivity
Acceleration all four 

criteria

Mean SE Mean SE Mean SE Mean SE Mean SE

Age and size (internal factors)

Age 4–7 years 0.375 0.484 0.155 0.361 0.283 0.450 0.256 0.436 0.256 0.439

Age 8–15 years 0.298 0.457 0.297 0.457 0.339 0.473 0.320 0.466 0.333 0.474

Age 
16–30 years

0.213 0.410 0.344 0.475 0.249 0.433 0.243 0.429 0.244 0.432

Employment 1.359 1.233 2.833 1.419 3.289 1.242 1.147 1.233 3.870 1.417

Industry and regional dynamics (external factors)

Industry: HHI 
sales

0.015 0.029 0.013 0.024 0.016 0.030 0.014 0.027 0.009 0.015

Industry: 
Switch 
industry

0.181 0.385 0.183 0.387 0.197 0.398 0.151 0.358 0.103 0.305

Industry: High-
tech manu-
facturing

0.021 0.146 0.027 0.164 0.033 0.178 0.018 0.133 0 0

Industry: ICT 0.058 0.234 0.055 0.228 0.054 0.226 0.066 0.248 0.065 0.249

Industry: 
Professional 
and scientific

0.159 0.366 0.148 0.355 0.119 0.324 0.157 0.364 0.184 0.390

Industry: 
Education

0.017 0.131 0.022 0.147 0.048 0.212 0.024 0.153 0 0

Table AIV. Sample distribution by firm size

Sample Full sample Reduced sample (6+ employees)

Firm size in FTEs # obs. Share # obs. Share

Micro 1–9 12,089,416 82.64 1,695,278 40.03

Small 10–49 2,048,034 14.00 2,048,034 48.36

Medium small 50–99 247,054 1.69 247,054 5.83

Medium large 100–249 139,908 0.96 139,908 3.30

Large >249 104,329 0.71 104,329 2.46

Total 14,628,741 100 4,234,603 100.00

Source: Business Structure Database, 1997–2017: Secure Access. UK Data Service.
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Accelerator type 
Variables

Sales Market share Employment Productivity
Acceleration all four 

criteria

Mean SE Mean SE Mean SE Mean SE Mean SE

Industry: 
Knowledge-
intensive 
business 
services

0.074 0.263 0.075 0.262 0.077 0.266 0.091 0.287 0.065 0.249

Region: Foreign 
employees 
share

0.280 0.185 0.301 0.203 0.297 0.191 0.318 0.204 0.287 0.186

Region: 
Number 
of  foreign 
employees

10.87 1.26 11.01 1.28 11.00 1.26 11.06 1.24 11.13 1.25

Other firm, industry, and regional controls

Foreign 0.065 0.247 0.202 0.401 0.179 0.384 0.110 0.313 0.225 0.421

Employment 
incumbents

13.261 0.968 13.268 0.960 13.339 1.039 13.208 0.939 13.020 1.013

Merger 0.004 0.065 0.002 0.047 0.006 0.078 0.001 0.036 0.013 0.113

Initial 
employment

1.684 1.038 2.943 1.320 3.345 1.210 1.530 1.019 3.909 1.389

Blitzscalers 0.495 1.099 0.370 1.199 0.679 1.545 0.169 0.662 2.321 2.393

Industry-
region: 
Pubs and 
hospitality

0.040 0.031 0.041 0.031 0.041 0.032 0.040 0.033 0.050 0.043

Industry-
region: 
Transport

0.033 0.033 0.033 0.033 0.032 0.034 0.033 0.031 0.028 0.025

Industry-
region: Art 
and creative

0.023 0.015 0.024 0.015 0.023 0.016 0.024 0.016 0.025 0.017

Number of  
observations

394.142 404.000 36.913 558.614 78

Source: Business Structure Database, 1997–2017: Secure Access. UK Data Service.
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APPENDIX C
Logistic panel data estimation across firms with six or more employees across four accel-
eration types

Accelerator type DV: Sales DV: Market share DV: Employment DV: Productivity

Variables Beta SE Beta SE Beta SE Beta SE

DV t – 1 3.57*** 0.05 2.40*** 0.01 2.31*** 0.10 4.84*** 0.04

DV t – 2 0.42*** 0.01 1.93*** 0.01 0.27*** 0.03 1.51*** 0.01

Age and size (internal factors)

Age 4–7 years 
(Hypothesis 1–4)

1.47*** 0.07 1.05*** 0.03 1.57*** 0.08 1.42*** 0.05

Employment 
(Hypothesis 1–4)

0.66*** 0.00 0.84*** 0.00 0.27*** 0.00 3.55*** 0.02

Age 4–7 years × 
Employment

0.91*** 0.00 1.18*** 0.01 1.08*** 0.02 0.94*** 0.00

Age 8–15 years 
(Hypothesis 1–4)

1.53*** 0.05 1.12*** 0.02 1.49*** 0.05 1.52*** 0.03

Age 8–15 years × 
Employment

0.91*** 0.00 1.08*** 0.00 1.03*** 0.01 0.93*** 0.00

Age 16–30 years 
(Hypothesis 1–4)

1.26*** 0.03 1.25*** 0.02 1.14*** 0.04 1.42*** 0.03

Age 16–30 years × 
Employment

0.94*** 0.01 1.01** 0.00 1.02*** 0.00 0.91*** 0.00

Industry and regional dynamics (external factors)

Industry: 
HHI sales 
(Hypothesis 5)

0.87 0.13 0.01*** 0.00 0.45*** 0.10 0.36*** 0.04

Industry: Switch 
industry 
(Hypothesis 6)

0.87*** 0.00 0.41*** 0.00 1.04 0.02 0.53*** 0.00

Industry: 
High-tech 
manufacturing 
(Hypothesis 7a)

0.89*** 0.02 1.11*** 0.01 1.09** 0.04 1.02*** 0.01

Industry: ICT 
(Hypothesis 7a)

0.96 0.01 1.89*** 0.02 1.32*** 0.05 1.09*** 0.01

Industry: 
Professional 
and scientific 
(Hypothesis 7a)

0.93*** 0.01 1.71*** 0.01 1.09*** 0.02 0.99*** 0.02

Industry: 
Education 
(Hypothesis 7a)

0.84*** 0.02 0.45*** 0.01 1.21*** 0.05 1.12*** 0.02
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Accelerator type DV: Sales DV: Market share DV: Employment DV: Productivity

Variables Beta SE Beta SE Beta SE Beta SE

Industry: 
Knowledge-
intensive busi-
ness services 
(Hypothesis 7a)

0.88 0.14 1.09*** 0.03 1.04* 0.08 1.16*** 0.04

Region: Foreign 
employees share 
(Hypothesis 7b)

0.81** 0.04 1.05*** 0.02 1.81** 0.06 1.29*** 0.04

Region: Number 
of  foreign 
employees 
(Hypothesis 7b)

0.99 0.00 1.05*** 0.00 1.03*** 0.01 1.03*** 0.00

Other firm, industry, and regional controls

Foreign 0.77*** 0.01 1.02** 0.00 0.75*** 0.01 1.52*** 0.01

Employment 
incumbents

0.98*** 0.00 1.01*** 0.00 0.94*** 0.00 0.91*** 0.00

Merger 1.05 0.07 0.88** 0.04 7.18*** 0.39 0.53*** 0.04

Initial employment 1.78*** 0.01 1.76*** 0.01 5.87*** 0.06 0.29*** 0.00

Blitzscalers 1.38*** 0.00 1.20*** 0.00 0.99 0.00 1.18*** 0.00

Industry-region: 
Pubs and 
hospitality

0.85 0.11 0.94 0.07 0.82 0.17 1.08 0.10

Industry-region: 
Transport

0.96 0.12 0.98 0.07 0.89 0.19 0.92 0.09

Industry-region: 
Art and creative

1.02 0.34 1.03 0.19 1.73 0.91 0.59** 0.14

Mills ratio 0.91*** 0.02 1.68*** 0.02 1.70*** 0.20 0.34*** 0.02

Constant 0.02*** 0.01 0.57*** 0.02 0.01*** 0.00 0.53*** 0.09

Other industry, 
year, and region 
fixed effects

Yes Yes Yes Yes

LR(chi2) 28705.17 140223.70 36611.88 74475.25

Preudo R2 0.040 0.101 0.114 0.063

Log-likelihood −341762.27 −793661.78 −142235.96 −554671.36

Note: SE = standard errors robust for heteroskedasticity. Reference groups: mature firms (Age = 30 and more years since 
establishment); UK region (Northern Ireland); year (2000); Industry (Mining).
Industry, year, and region fixed effects are suppressed to save space. Significance level: *p < 0.05; **p < 0.01; ***p < 0.001. 
Number of  observations: 4,234,603.
Source: Business Structure Database, 1997–2017: Secure Access. UK Data Service.
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APPENDIX D
Logistic panel data estimation for firm growth

Growth type DV: Sales growth
DV: Market share 

growth
DV: Employment 

growth
DV: Productivity 

growth

Variables Beta SE Beta SE Beta SE Beta SE

DV t – 1 7.28*** 0.04 20.81*** 0.08 6.19*** 0.11 19.01*** 0.06

DV t – 2 0.33*** 0.00 0.76*** 0.00 0.18*** 0.01 0.76*** 0.00

Age and size (internal factors)

Age 4–7 years 
(Hypothesis 1–4)

1.07*** 0.02 0.52*** 0.01 0.74*** 0.01 1.67*** 0.01

Employment 
(Hypothesis 1–4)

0.59*** 0.00 1.04*** 0.00 0.19*** 0.00 2.21*** 0.01

Age 4–7 years × 
Employment

1.01* 0.00 1.58*** 0.01 1.53*** 0.01 0.80*** 0.00

Age 8–15 years 
(Hypothesis 1–4)

1.05*** 0.05 0.63*** 0.02 0.82*** 0.01 1.44*** 0.01

Age 8–15 years × 
Employment

1.02*** 0.00 1.31*** 0.00 1.32*** 0.00 0.89*** 0.00

Age 16–30 years 
(Hypothesis 1–4)

1.04*** 0.02 0.78*** 0.00 0.82*** 0.01 1.27*** 0.00

Age 16–30 years × 
Employment

0.99 0.05 1.15*** 0.00 1.12*** 0.00 0.93*** 0.00

Industry and regional dynamics (external factors)

Industry: HHI sales 
(Hypothesis 5)

0.85*** 0.00 0.72*** 0.00 1.01 0.01 0.82*** 0.00

Industry: Switch 
industry 
(Hypothesis 6)

0.93*** 0.00 1.07*** 0.00 1.08*** 0.02 0.94*** 0.01

Industry: High-tech 
manufacturing 
(Hypothesis 7a)

0.87*** 0.01 1.57*** 0.01 0.83*** 0.04 1.01*** 0.01

Industry: ICT 
(Hypothesis 7a)

0.96*** 0.01 1.67*** 0.01 0.74*** 0.01 0.95*** 0.00

Industry: Professional 
and scientific 
(Hypothesis 7a)

0.71*** 0.01 0.48*** 0.01 0.99 0.03 1.11*** 0.01

Industry: Education 
(Hypothesis 7a)

0.75*** 0.00 1.03*** 0.00 0.62*** 0.00 1.62*** 0.00

Industry: Knowledge-
intensive busi-
ness services 
(Hypothesis 7a)

0.92*** 0.02 1.15*** 0.02 1.10* 0.06 1.21*** 0.02

 14676486, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jom

s.12869 by U
niversity of R

eading, W
iley O

nline L
ibrary on [25/11/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



48	 M. Belitski et al.	

© 2022 The Authors. Journal of  Management Studies published by Society for the Advancement of  Management Studies 
and John Wiley & Sons Ltd.

Growth type DV: Sales growth
DV: Market share 

growth
DV: Employment 

growth
DV: Productivity 

growth

Variables Beta SE Beta SE Beta SE Beta SE

Region: Foreign 
employees share 
(Hypothesis 7b)

0.79 0.01 1.01 0.02 0.79 0.03 1.12*** 0.02

Region: Number of  
foreign employees 
(Hypothesis 7b)

1.01 0.00 1.04*** 0.00 1.04*** 0.00 1.03*** 0.00

Other firm, industry, and regional controls

Foreign 0.96*** 0.01 1.02*** 0.00 0.94*** 0.01 0.95*** 0.01

Employment 
incumbents

0.75*** 0.05 1.02*** 0.00 0.45*** 0.07 0.99 0.05

Merger 1.27*** 0.04 1.17*** 0.04 6.75*** 0.26 0.45*** 0.02

Initial employment 2.21*** 0.01 1.73*** 0.01 9.74*** 0.08 0.46*** 0.00

Blitzscalers 1.40*** 0.00 1.08*** 0.00 1.01*** 0.00 1.08*** 0.00

Industry-region: Pubs 
and hospitality

0.98 0.06 0.92 0.05 0.85 0.11 1.08 0.04

Industry-region: 
Transport

1.10 0.07 0.89* 0.05 0.88 0.12 0.95 0.04

Industry-region: Art 
and creative

0.64** 0.10 0.75 0.11 0.54 0.18 0.88 0.09

Mills ratio 0.47*** 0.02 0.72*** 0.02 3.64*** 0.31 0.36*** 0.01

Constant 0.10*** 0.01 0. 04*** 0.00 0.01*** 0.00 0.30*** 0.03

Other industry, year, 
and region fixed 
effects

Yes Yes Yes Yes

LR(chi2) 158454.50 142448.85 145115.50 933203.10

Preudo R2 0.060 0.341 0.170 0.150

Log-likelihood −351418.87 −137855.05 −346889.48 −2493250.20

Note: SE = standard errors robust for heteroskedasticity. Reference groups: mature firms (Age = 30 and more years since 
establishment); UK region (Northern Ireland); year (2000); Industry (Mining).
Industry, year, and region fixed effects are suppressed to save space. Significance level: *p < 0.05; **p < 0.01; ***p < 0.001. 
Number of  observations: 14,628,741.
Source: Business Structure Database, 1997–2017: Secure Access. UK Data Service.

APPENDIX E
Random-effects probit estimates to predict firm acceleration across four existing types

Acceleration type

DV: Sales DV: Market share DV: Employment DV: Productivity

Beta SE Beta SE Beta SE Beta SE

Age in logs −0.167*** 0.001 0.262*** 0.001 0.009*** 0.002 0.019*** 0.001
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Acceleration type

DV: Sales DV: Market share DV: Employment DV: Productivity

Beta SE Beta SE Beta SE Beta SE

Number of  
subsidiaries

0.026*** 0.002 0.057*** 0.002 0.047*** 0.002 0.057*** 0.001

Constant −1.698*** 0.006 −2.865*** 0.006 −2.848*** 0.013 −2.028*** 0.005

Industry fixed 
effects

Yes Yes Yes Yes

Year fixed 
effects

Yes Yes Yes Yes

Geo region 
fixed effects

Yes Yes Yes Yes

Number of  
obs.

25,699,392 25,699,392 25,699,392 25,699,392

LR chi2 48600.32 103829.80 8763.46 73355.63

Pseudo R2 0.023 0.027 0.013 0.012

Log-likelihood −1814168.1 −1833906.84 −310077.90 −3000658.39

Note: SE = standard errors robust for heteroskedasticity. Reference groups: UK region (Northern Ireland); year (2000); 
Industry (Mining). Significance level: *p < 0.05; **p < 0.01; ***p < 0.001.
Source: Business Structure Database, 1997–2017: Secure Access. UK Data Service.
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