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ABSTRACT 

 

Why do most new firms which survive not grow while a handful grow sporadically, and rare 

outliers grow disproportionately? The prolific multi-disciplinary firm growth literature offers 

limited, disjointed, and inconclusive explanations of new venture growth. This dissertation, 

structured in three essays, examines the under-investigated nonlinear processes and outcomes of 

growth in new firms from different angles.  

In the first essay, the notion of new firm growth is explored from a theoretical perspective and a 

novel overarching conceptualization is proposed that spans across different theoretical lenses and 

levels of analysis. Reconciling different theoretical approaches is important because no single 

theory developed so far singlehandedly offers a comprehensive explanation as to why new firm 

growth is rare, sporadic, and highly skewed. By reframing the Penrose resource logic of firm 

growth as a system of process-outcome interactions and making use of organizational theories of 

change to further characterize these interactions, the essay proposes that nonlinear patterns of 

resource accumulation within and across new firms arise from feedback loops between teleological, 

evolutionary, and dialectical mechanisms of organizational change. This allows to reconcile three 

seemingly juxtaposing theoretical perspectives on the causality of firm growth being deterministic, 

voluntaristic or stochastic. 

Firm-level growth nonlinearities are explored empirically in the second essay by testing the 

assumption of non-linear effects of resources on new firm growth. Emphasis is placed on financial 

resources, because they are foundational to acquiring other forms of resources, are highly versatile 

and comparable across industries and settings. Competing hypotheses of a positive linear, negative 

linear and curvilinear effect of financial resources on early growth outcomes in new firms are 

tested by aggregating meta-analytic evidence across a sample of published studies. By rejecting 

the linear positive and linear negative hypotheses and confirming the curvilinear relationship, the 
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findings indicate more nuanced effects of versatile resources on growth in the uncertain context of 

new firms than prominently considered in resource-based literature. 

In the final essay, population-level nonlinearities of growth are studied by exploring under which 

conditions a parsimonious process whereby new firms allocate resources to pursue uncertain 

opportunities may explain the empirical regularities (rare, sporadic, and highly skewed) of new 

firm growth and result in a heavy-tailed distribution of growth outcomes across a population of 

new firms. Using an agent-based simulation, we also control for key parameters potentially 

influencing the process. Closest alignment of the proposed process with empirical regularities is 

found when (i) founding sizes of new firms are normally distributed, (ii) new firms follow bounded 

rationality rules to select which uncertain opportunities to pursue rather than randomly pick them, 

and (iii) the degree of uncertainty affecting opportunities is low to moderate. These findings shed 

new light on other generative mechanisms of growth and heavy-tailed firm size distributions 

considered in literature. The essay also introduces novel operationalizations of important 

theoretical constructs in entrepreneurship literature: opportunity, uncertainty, and product market 

fit. 
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INTRODUCTION CHAPTER 

“N’est pas pirate qui veut 

Sur la grande mer du nord 

N’est pas heureux qui veut 

Dans la grande course au trésor” 

Julien Clerc - Yann et les Dauphins, 1968 

 

1. Introducing the topic 

1.1. The context of new firm growth 

“Growth is the only evidence of life” claimed the theologian and scholar John Henry Newman. 

Growth has certainly served as a compass in mankind’s pursuit of progress and prosperity. The 

central role modern societies have granted to market economies has only amplified this 

emphasis on growth. As market economies gradually shifted from managerial to 

entrepreneurial (Audretsch & Thurik, 2004), we have entered the “era of the young firm” 

(Jovanovic, 2001: 55). Policy makers have identified new firms as central to economic renewal 

and critical engines of macro-economic growth, job creation and innovation. New firms are 

indeed key contributors to macro-economic growth at the regional and national level across 

geographies (Audretsch & Acs, 1994). They are especially a central engine of job creation 

(Bhidé, 2000; Birch, 1979). In the United States, new firms less than 5 years of age contribute 

anywhere between 70% and nearly 100% of total net new job creations each year with jobs 

created by newly formed firms compensating for job destructions of older firms (Haltiwanger, 

Jarmin, & Miranda, 2013; Stangler & Kedrosky, 2010). New firms contribute more broadly to 

economic development through their innovation and R&D efforts by being a conduit of new 

knowledge into the economy (Audretsch, Keilbach, & Lehmann, 2006; Autio, 1994; Wong, Ho, 

& Autio, 2005). This critical importance of new firm growth to economic development has led 

to an abundant empirical literature on growth patterns and dynamics of new firms. Drawing on 

the plethora of empirical findings and following a long-established tradition of induction in the 
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firm growth and firm size literature (Coad, 2009; Dosi, 2005), this dissertation takes as a 

starting point three stylized facts capturing important empirical regularities observed in the 

growth of new firms.  

 

The first stylized fact is that the majority of surviving new firms never significantly grow (nor 

decline) their sales or headcount beyond their founding size during the first five to seven years 

of their existence. This phenomenon, sometimes referred to as stasis, has been verified both 

over several consecutive years (Coad, Frankish, Roberts, & Storey, 2015; Derbyshire & 

Garnsey, 2014) and over longer time periods (Coad, Daunfeldt, & Halvarsson, 2018) using 

both employment and sales growth measures. As an example, 65% of surviving new firms from 

a representative Dun & Bradstreet US cohort with at least 1 employee at inception had no 

change in headcount seven years later compared to their founding size (Duncan & Handler, 

1994). Likewise, 72% of surviving ventures from a representative cohort of German companies 

had not grown their number of employees after three years (Brüderl & Preisendörfer, 1998). 

Similarly, 55% of surviving new firms from the Kaufmann Firm Survey, another large 

representative US cohort including self-employed individuals, were doing less than 

US$100,000 in annual revenues after seven years of existence  (Robb & Farhat, 2013). Growth, 

measured as a positive change in employment or revenues, is thus a very rare occurrence in the 

first years of existence of a new firm with a majority of surviving new firms not significantly 

growing. We summarize this stylized fact as follows: 

SF1: a majority of surviving new firms do not expand beyond their founding size   

 

The second stylized fact is that the minority of surviving new firms which grow don't do so 

persistently. Less than one in fifty new firms of several representative German and UK cohorts 

grew their sales every year over four consecutive years (Coad et al., 2015; Schneck, Werner, & 
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Wolter, 2021). Growth persistence in new firms, measured through autocorrelation, is either 

negative upfront when measured in employment (Habermann & Schulte, 2017) or slightly 

positive in the very first few years and then turning negative after more than 5 years of existence 

when measured in sales (Coad et al., 2018). This reflects that a positive growth performance 

during a given period is most often followed by a plateau or setback in the next consecutive 

period (Garnsey & Heffernan, 2005; Garnsey, Stam, Heffernan, & Hugo, 2006; Habermann & 

Schulte, 2017). Furthermore, high growth episodes are sudden and especially prone to quick 

reversion to the mean (Daunfeldt & Halvarsson, 2015; Esteve-Pérez, Pieri, & Rodriguez, 2022; 

Holzl, 2014). The lack of growth persistence results in very few surviving new firms 

compounding outcomes to become sizeable. For example, seven years after their formation, 

only 13% of surviving new firms from the Kaufmann Firm Survey exceeded US$1 Million in 

annual revenues and 1.5% had more than 50 employees (Robb & Farhat, 2013). 

SF2: surviving new firms growing beyond their founding size have sporadic growth  

 

Finally, a handful of new firms manage to escape the predicaments of the previous stylized 

facts by compounding sustained high growth into extreme outcomes. Firms which enjoy 

persistent high growth are very rare (Bianchini, Bottazzi, & Tamagni, 2017; Dosi, Grazzi, 

Moschella, Pisano, & Tamagni, 2020). Knowledge about high growth persistence is limited 

due to scarce longitudinal datasets, especially for new firms. Furthermore, extreme growth 

outcomes are often treated as “error outliers” and discarded by our common statistical 

apparatus (Aguinis, Gottfredson, & Joo, 2013). But a few longitudinal studies on cohorts of 

young firms confirm their rarity and over-sized impact. Less than 2% of new firms within 

several representative German and UK cohorts grew their sales every year over four 

consecutive years (Coad et al., 2015; Schneck et al., 2021). In the United States, 0.15% of a 

cohort of new firms (and 0.2% of surviving ones) had added more than one thousand employees 
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to their founding size after eight years (Duncan & Handler, 1994). Similarly, 0.4% (i.e. about 

100) of all newly formed firms in the UK in 1998 had accounted for over 30% of the entire net 

job creation in the country after seven years (Anyadike-Danes & Hart, 2018; Hart, Prashar, & 

Ri, 2021). Extreme outliers are characterized by both their rarity captured through univariate 

cut-off points of distance from the sample mean (typically three standard deviations) and by 

their disproportionate impact on the overall population output (Aguinis & Joo, 2015).  

SF3: a handful of surviving young firms achieve disproportionate growth outcomes 

through more persistent growth  

 

An important side note is that these stylized facts concern surviving new firms and occur above 

and beyond a substantial closure rate. Longitudinal studies on cohorts of new firms in the 

United States indicate that after eight years, 30% of them had shut down when the sample 

excludes self-employed individuals, and 55% when the sample includes them (Duncan & 

Handler, 1994; Robb & Farhat, 2013). A longitudinal study on all new firms incorporated in 

the UK in 1998 indicates a steeper shutdown rate of 75% over an equivalent seven-year period 

but also shows that this rate continues at a similar pace over the next eight years (Anyadike-

Danes & Hart, 2018). International comparisons show survival rates on cohorts of new firms 

after ten years ranging from 12% in Sweden to 24% in Finland and 30% in Germany, Norway 

and Austria (Anyadike-Danes et al., 2015). 

 

Taken together, the three stylized facts shape the empirical backbone of a heavy-tailed 

distribution of growth outcomes in new firms after a few years of existence (Crawford, Aguinis, 

Lichtenstein, Davidsson, & McKelvey, 2015; Crawford, McKelvey, & Lichtenstein, 2014) with 

most surviving new firms not growing beyond their new size while a handful grow sporadically 

and rare outliers grow disproportionately. They can also be summarized through a flight gravity 
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metaphor whereby most surviving new firms never take off while most of those which take off 

struggle to maintain flight except for a few exceptions that reach escape velocity and exit the 

gravitational field.  

 

The stylized facts identified raise important implications for entrepreneurs, policy makers and 

scholars alike. First, although growth is not a central pursuit for many entrepreneurs (Gimeno, 

Folta, Cooper, & Woo, 1997; Wiklund, Davidsson, & Delmar, 2003) and such absence of 

growth aspirations may affect a firm’s longer term growth prospects (Davidsson, 2010), the 

lack of actual growth in most new firms compromises their chances of survival by contributing 

to their liability of newness (Coad, Frankish, Roberts, & Storey, 2013; Garnsey et al., 2006; 

Stinchcombe, 1965). The absence of minimum efficient growth to ensure survival suggests a 

suffered constraint rather than a deliberate decision from founders and requires further 

understanding (Habermann & Schulte, 2017). Furthermore, the fact that the macro-economic 

benefits at regional and national levels of new firm growth stem from a small fraction of new 

firms able to grow significantly and persistently (Bhidé, 2000) challenges the dominant 

perspective within public policy that entrepreneurship is unilaterally positive to economic 

development (Nightingale & Coad, 2014). Conversely, while there have been calls for more 

targeted and selective public policy to support new firms (Brown & Mawson, 2013; Brown, 

Mawson, & Mason, 2017), evidence about the efficiency of targeted policy measures remains 

limited (Hart et al., 2021). Overeall, the debate remains open as to whether public policy should 

try to pick early winners or encourage more contestants (Lerner, 2010; Shane, 2009). 

 

Finally, the stylized facts and their resulting heavy-tailed phenomenon raise multiple questions 

as to where scholars should place their attention and which research approach they should favor. 

Should the most frequent occurrence of absence of growth in new firms be considered in an 



 
15 

investigation about their growth or should we be “only concerned with the process of growth, 

and with the limits to the rate of growth, and therefore only with those firms that do grow”? 

(Penrose, 1959:6). Similarly at the other end of the spectrum, should outliers be ignored 

because they are “black swans” that distract from advancing our understanding of the mundane 

reality (Aldrich & Ruef, 2018) or does discarding their disproportionate impact distort the 

reality we are trying to understand (Crawford et al., 2015)? These tensions at both ends of the 

spectrum illustrate the ontological and epistemological challenges that heavy-tailed 

phenomena trigger. In the positivist reductionist view, outliers need to be either discarded or 

readjusted to fit a normalized Gaussian representation of the world (Greene, 2012). However, 

outliers are not only rare and improbable, but “their presence has a disproportionate impact 

on substantive conclusions regarding relationships among variables” (Aguinis & Joo, 2015: 

206). Many examples of substantive conclusions have been modified based on whether outliers 

were maintained in datasets and how they were treated (Aguinis et al., 2013). So the extreme 

few and the many mundane are part of a unified ontology that requires novel non-reductionist 

and non-deductive epistemological approaches (Boisot & McKelvey, 2010) free of implicit 

assumptions on linear universal or contingent effects (Schoonhoven, 1981) and not prone to 

the limitations of deductive statistical testing of “extreme” hypotheses that incorporate outliers 

(Simon, 1968).   

 

Overall, new firm growth is an important topic central to economic development and renewal. 

It is of strategic interest to entrepreneurs and policy makers alike. The peculiar nonlinear 

empirical regularities of rare, sporadic and heavy-tailed growth in young firms raise significant 

empirical and theoretical research challenges that form a stimulating dissertation topic.  
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1.2. The state of new firm growth research 

The importance of the topic of new firm growth is reflected in the increasing scholarly research 

attention it has received. A Web of Science search of keywords “new/young firm/venture 

growth” in peer-reviewed journal articles yields 24 publications in the 1980s, 561 in the 1990s, 

1425 in the 2000s, and 3464 in the 2010s. Despite this growing interest, it remains only a small 

fraction of the literature on small firm growth. Furthermore, literature review and integration 

efforts on new firm growth remain scarce (Gilbert, McDougall, & Audretsch, 2006) when 

compared to small firms (Davidsson, 2010; Davidsson, Achtenhagen, & Naldi, 2006; 

Davidsson & Wiklund, 2000, 2013; Macpherson & Holt, 2007; Shepherd & Wiklund, 2009) to 

all types of firms indiscriminately (Coad, 2009; Geroski, 2000; Hart, 2000) and more recently 

to high growth firms specifically (Demir, Wennberg, & Mckelvie, 2017; Henrekson & 

Johansson, 2010; Zupic & Giudici, 2017).  

 

To address the nonlinear empirical patterns of new firm growth captured through the stylized 

facts defined in the previous section, polarized research orientations have offered limited 

guidance. Two distinct research orientations focusing either on growth as a process or as an 

outcome and drawing on either process or variance theories and methodologies (Mohr, 1982) 

have polarized firm growth literature (McKelvie & Wiklund, 2010). The growth as an outcome 

strand has drawn most of the research attention but only captured a small fraction of the heavy-

tailed variance of growth outcomes across new firms (Woo, Daellenbach, & Nicholls-Nixon, 

1994). Such results are disappointing given the vast array of antecedents either internal (human, 

financial or social capital), external (various environmental conditions) or interactional 

(strategy or business model) that have been considered initially (Chrisman, Bauerschmidt, & 

Hofer, 1998; Cooper, 1993; Cooper, Woo, & Dunkelberg, 1989; Duchesneau & Gartner, 1990; 

Eisenhardt & Schoonhoven, 1990; Sandberg & Hofer, 1987; Van de Ven, Hudson, & Schroeder, 
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1984). Subsequent greater methodological sophistication to move away from simple additive 

models and incorporate interactional effects between antecedents (Baum, Locke, & Smith, 

2001) or configurational combinations of antecedents (Wiklund & Shepherd, 2005) have not 

significantly improved explanatory power. 

 

Meanwhile, the less established growth as a process research strand has been dominated by 

lifecycle models proposing that firms progress linearly through consecutive stages of growth 

(Greiner, 1972; Kazanjian & Drazin, 1989). Yet such a linear and deterministic view of growth 

has been directly challenged by the highly erratic and non-systematic growth paths and 

setbacks observed in new firms. Configurational approaches have identified empirically 

derived taxonomies and conceptually driven typologies capturing different growth paths in 

young firms (Diambeidou, 2008; Witmeur, 2008; Witmeur & Diambeidou, 2010). While 

configurational approaches hold the potential to capture interdependencies and explore 

nonlinear effects (Harms, Kraus, & Schwarz, 2009; Meyer, Tsui, & Hinings, 1993),  

implementations to date remain predominantly anchored within a deterministic perspective 

based on firm’s entry characteristics (e.g., founding size) or on ex-post performance (e.g., 

gazelles vs. low/no growth firms). More recently, exploratory inductive work on the process of 

growth in new firms from perspectives of complexity (Levie & Lichtenstein, 2010; Sternad & 

Mödritscher, 2020; Tunberg, 2017) and social construction (Anderson, Dodd, & Jack, 2010; 

Anderson & Ullah, 2014; Tunberg & Anderson, 2020) have introduced non-deterministic and 

nonlinear process perspectives but their implications for growth outcomes remain to be 

explored. 

 

These overall limited empirical results despite important research efforts are not specific to 

new firms but reflect the state of the overall literature on firm growth (Coad, 2009; Davidsson, 
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2010; Davidsson et al., 2006; Davidsson & Wiklund, 2000, 2013; Macpherson & Holt, 2007; 

Shepherd & Wiklund, 2009). As summarized by McKelvie & Wiklund (2010: 262), “reviews 

of the growth literature tend to result in a relatively negative account of the state of affairs”. 

This challenging state of new and small firm growth literature also stems from an over-

emphasis on empirical work at the expense of theoretical developments (Delmar, Davidsson, 

& Gartner, 2003; Shepherd & Wiklund, 2009; Wiklund, Patzelt, & Shepherd, 2009). 

Conceptual progress has also been hindered by juxtaposing theoretical perspectives reflecting 

limited cross-fertilization between the multiple disciplines (economics, econometrics, 

organisational science, strategy and entrepreneurship) involved in the topic of firm growth and 

resulting in distinct bodies of work with little cross dialogue (Zupic & Drnovsek, 2014). 

Management literature attributes firm growth to internal processes such as resource allocation 

(Barney, 1991; Penrose, 1959) or organizational routines (Nelson & Winter, 1982). Meanwhile, 

economics literature has emphasized external determinants of firm growth such as economies 

of scale (Marshall, 1890) or relative productivity (Jovanovic, 1982). In addition, econometrics 

literature has considered stochastic factors such as random shocks (Gibrat, 1931) or near-

random new opportunity allocation (Ijiri & Simon, 1964, 1967).  

 

Numerous empirical and theoretical puzzles of new firm growth thus remain unsolved and 

fundamental questions are still unanswered (Leitch, Hill, & Neergaard, 2010). While young 

growing firms create most new jobs, we have limited understanding as to why most new firms 

don’t grow and compromise their chances of survival by staying small (Dahlqvist, Davidsson, 

& Wiklund, 2000; Garnsey et al., 2006). We also know very little about what drives the variance 

in growth outcomes observed between new firms as the plethora of antecedents of firm growth 

considered to date together account for less than 20% of growth variance observed across firms 

(Woo, Daellenbach, & Nicholls-Nixon, 1994). Likewise, the process by which resources are 
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allocated and eventually accumulated remains unclear. If new firms do not follow systematic 

consecutive stages of growth but rather, as recently proposed, go through discontinuous 

transitions reconfiguring key business model by leaping from one “dynamic state” to another 

(Levie & Lichtenstein, 2010; Sternad & Mödritscher, 2020), how do these transitions impact 

their resource accumulation? Overall, these questions reflect important gaps between the 

nonlinear empirical patterns of rare, non-persistence and heavy tailed nature of new firm 

growth (i.e., our stylized facts) and established conceptualizations. They highlight the 

limitations of applying variance models based on additive linear antecedents or deterministic 

process models to capture the complex causality structure of firm growth comprising multiple 

feedback loops (March & Sutton, 1997), nonlinear interactions between processes and 

outcomes (Andriani & McKelvey, 2009) and their sensitivity to initial conditions (Eisenhardt 

& Schoonhoven, 1990). It is within this research context that the aim of the dissertation is 

formulated. 

 

1.3. Thesis aim and scope 

This dissertation is motivated by the empirical and theoretical research challenges posed by the 

three stylized facts previously outlined. It is a tentative answer to repeated calls for renewed 

theoretical and empirical perspectives on firm growth to move the field forward (Leitch et al., 

2010; Salder, Gilman, Raby, & Gkikas, 2020; Wright & Stigliani, 2013). More precisely, this 

dissertation aims to advance our understanding on the following central research question: 

 

Dissertation research question: why is new firm growth rare, sporadic and heavy-tailed? 

 

Such a broad research question doesn’t call for a single simple answer. Its investigation seeks 

to advance our understanding of growth in new firms by complementing and extending prior 
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research work in three directions. First, this dissertation considers both processes and outcomes 

of firm growth by exploring their nonlinear interactions over time. It transcends the 

process/outcome dichotomy which has polarized research orientations in firm growth literature 

(McKelvie & Wiklund, 2010; Wright & Stigliani, 2013). It bridges prior nonlinear longitudinal 

process contributions that do not directly relate to growth outcomes (Sternad & Mödritscher, 

2020; Tunberg, 2017) and cross-sectional variance analyses of heavy-tailed growth outcomes 

(Crawford et al., 2015). By incorporating a temporal perspective, it also complements 

configurational contributions on taxonomies and typologies of growth paths in young firms 

(Diambeidou, 2008; Witmeur, 2008). 

 

The second direction for expansion is in the scope of firms and outcomes considered. This 

dissertation considers the full variance of empirically observed growth outcomes in surviving 

new firms. It therefore complements prior contributions focused on specific firm types such as 

gazelles (Birch & Medoff, 1994) or young high growth firms (Bos & Stam, 2014; Haltiwanger, 

Jarmin, Kulick, & Miranda, 2017) or comparative analyses of high vs. low growth young firms. 

It explicitly considers outcomes of non-growth as well as growth outliers that shape aggregate 

population-level outcomes rather than exclude them for statistical convenience (Crawford et 

al.,2014). Finally, this dissertation extends prior work by considering both firm- and 

population-levels of analysis. 

 

The third direction for expansion is theoretical as this dissertation draws on important bodies 

of literature which have scarcely been considered in the context of entrepreneurship, and more 

broadly in firm growth. First, by focusing on non-linear process/outcome interactions, this 

dissertation builds on general system theory (von Bertalanffy, 1969) and complex adaptive 

system developments (Cilliers, 1995; Holland, 1992). More broadly, this dissertation aims to 
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draw on the conceptual and methodological contributions of complexity science which have 

already enabled important advances in organizational emergence  (Lichtenstein, Carter, Dooley, 

& Gartner, 2007; McKelvey, 2004), our understanding heavy-tailed phenomena (Andriani & 

McKelvey, 2009; Boisot & McKelvey, 2010) and more recently on network emergence 

(Galkina & Atkova, 2020) and nonlinear growth processes (Sternad & Mödritscher, 2020; 

Tunberg, 2017) but overall remain scarcely explored in entrepreneurship literature (Ireland & 

Gorod, 2016). Another important but under-used body of work which this dissertation draws 

upon is the organizational change literature as the process of internal transformation related to 

firm growth is inherently one of organizational change (Demers, 2007). The organizational 

change literature has produced important contributions on typologies of change processes (Van 

De Ven, 1992; van de Ven & Poole, 1995) and on interactions between processes and outcomes 

(Dooley & Van de Ven, 2016; Poole, van de Ven, Dooley, & Holmes, 2000; Van De Ven & 

Poole, 2005) which may unlock novel insights about firm growth. 

 

Although the central research question of this dissertation is expansive in its nature, its 

empirical setting is deliberately limited in scope. By focusing on the under-investigated context 

of young firms during the 5-to-8-year period following their formation, this investigation is 

narrowed down to an empirical context better controllable for age dependencies. Furthermore, 

this time horizon is consistent with the one used in most longitudinal studies of cohorts of new 

firms such as the Kaufmann Firm Survey, the Panel Study of Entrepreneurial Dynamics 

(PSED) II or the Comprehensive Australian Study of Entrepreneurial Emergence (CAUSEE) 

to facilitate empirical calibration of this investigation. Finally, and most importantly, this early 

time period displays growth patterns that are remarkably different from later years (Anyadike-

Danes & Hart, 2018) so the need for renewed perspectives is especially acute for this period. 
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Furthermore, the central research question is narrowed down through three specific research 

questions which structure the dissertation and are detailed in the next section. 

 

2. Dissertation overview 

2.1. Dissertation approach and structure 

As reflected in the framing of its research question, this dissertation follows a well-established 

tradition in the firm growth literature of induction which begins with simple generalizations of 

empirical data into regularities (or stylized facts) before searching for mechanisms to account 

for them (Coad, 2009; Dosi, 2005). Inductive approaches are especially well suited for studying 

extreme or heavy-tailed phenomena for which deductive statistical testing “gives us no real 

help in choosing between an approximate generalization and an invalid one” (Simon, 1968: 

440). The inductive approach adopted in this dissertation is nonetheless “top-down” as the 

search for possible explanatory mechanisms is informed by the limitations and tensions of 

current explanations in firm growth literature which form a “sensory representation” of the new 

firm growth research problem, from which a new “conceptual representation” may be derived 

(Shepherd & Sutcliffe, 2011: 366). As such, this dissertation does not follow a “pure” induction 

approach where explanations follow once inference has been established but rather follows a 

contextualized approach where inference and explanation are performed simultaneously 

(Ketokivi & Mantere, 2010). This contextualized inductive approach enables an inference to 

the best explanation that shares strong similarities with an abductive logic of theorizing from 

anomalies (Sætre & van de Ven, 2021). 

 

The research question of this dissertation is explored through three complementary essays 

whose respective research aims, questions and methods are summarized in Table 1. The key 

findings and contributions of each essay are discussed in section 3 of this introduction chapter. 
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Table 1: Dissertation structure outline 

Essay Research aim Research question Research method 
1 Establish theoretical 

foundations for rare, 
sporadic and heavy-
tailed growth of new 
firms? 

What conceptualization 
of firm growth may 
account for rare, sporadic 
and heavy-tailed growth 
outcomes in new firms? 

Theoretical integration of 
Penrose resource logic of 
growth with organizational 
change motors through 
system theory to account for 
nonlinearities in resource 
accumulation 

2 Investigate a 
nonlinear effect of 
foundational 
resources on new 
firm growth 

Is the effect of early 
financial resources on 
new firm growth linear or 
curvilinear? 

Meta-analysis of correlation 
effect sizes in 21 published 
samples representing 20,000+ 
new firms  

3 Explore the 
population-level 
implications of firm-
level mechanisms 
proposed in Essay 1 

What is a plausible 
generative mechanism for 
heavy-tailed distribution 
of growth outcomes that 
verifies the underlying  
stylized empirical facts? 
 

Agent-based modelling and 
simulation of population of 
new firms allocating 
resources to pursue uncertain 
market opportunities  
 

 

The three essays offer mutually reinforcing insights about the central research question of this 

dissertation as summarized in Figure 1. The first conceptual essay establishes theoretical 

foundations about interactions between nonlinear processes of resource allocation and 

nonlinear outcomes of resource accumulation at both the firm- and population-levels. The 

second essay develops through a meta-analysis an empirical validation of nonlinear (i.e., 

curvilinear) effects of early resources on growth outcomes at the firm-level. The third essay 

provides a simulation validation of the generative mechanism of heavy-tailed distribution of 

growth outcomes at the population-level.  

 

Figure 1: Articulation between the three dissertation essays 
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2.2. (Re)defining firm growth 

While the context of enquiry for this thesis is easy to delineate as new firms in the first five to 

eight years of their existence, defining its object of study, namely firm growth, has been a 

substantive part of the inquiry. The most widely accepted definition of firm growth in extant 

literature is an “internal process of development leading to cumulative movements in any one 

direction” (Penrose, 1959: 1). This developmental definition has imprinted the field’s 

conceptual landscape (Zupic & Drnovsek, 2014) and its research orientations (McKelvie & 

Wiklund, 2010). However, this developmental definition carries some important implicit 

assumptions that are challenging to reconcile with the nonlinear empirical patterns of growth 

in young firms previously outlined. First, this developmental definition anchored to “a theory 

of the growth of firms concerned only with firms that can successfully grow” (Penrose, 1959: 

6), and more specifically with established growing firms, does not easily accommodate absent 

or non-persistent growth outcomes commonly observed in new firms. Second, this definition 

of a process of development leading to a cumulative outcome carries a sense of inexorability. 

This definition is grounded in a view that “a predisposition to grow is inherent in the very 

nature of firms” (Penrose, 1955: 531). Although the predisposition depends “on human 

motivation- in the usual case on the businessman's search for profits” (Penrose, 1955: 531) 
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rather than on some “biological determinism” that excludes any meaningful influence of human 

agency (Levallois, 2011; Penrose, 1953), inevitability nonetheless remains intrinsic to this 

developmental view. Firm growth is only curbed by temporary constraints on available 

managerial capacity and resources on hand (Harris, 2007; Penrose, 1959). Subsequent firm 

growth stage models further solidified this developmental interpretation of growth by 

emphasizing an “organic programming” of patterns which remains difficult to reconcile with 

the nonlinear empirical paths observed (Levie & Lichtenstein, 2010). A final limitation of this 

developmental definition is to encourage the polarized process research orientations with a split 

methodological treatment of process and outcome variance (Mohr, 1982). 

 

Given the limitations of the developmental definition of firm growth to capture empirical 

realities observed in new firms, this dissertation introduces a novel definition of firm growth 

as a system of process-outcome interactions. More specifically, we define firm growth as a 

system which involves recurring interactions between a process of resource allocation and 

resource accumulation outcomes on one hand and a process of resource & market learning with 

knowledge accumulation outcomes through nested feedback loops as illustrated in figure 2. 

Furthermore, both interactions at the resource and learning levels feed each other as resource 

allocation decisions draw on the existing knowledge base which itself builds on resource 

accumulation outcomes observed.  

 

Figure 2: Learning and resource process-outcome interactions of firm growth 
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This definition further detailed in the first essay combines elements of novelty and continuity 

with established perspectives. The continuity of the proposed view is to draw on two implicit 

but overlooked process-outcome interactions present in Penrose’s seminal contribution. The 

first is between the process of resource allocation and the outcome of resource accumulation 

which continuously interact because the process requires unused available resources to be 

allocated to further expansion opportunities which will produce further unused available 

resources for subsequent allocation. The second implicit process-outcome interaction is 

between a process of learning about which services may be rendered by available resources 

and which market opportunities are accessible and a cumulative knowledge outcome which 

facilitates subsequent successful allocation of the right resources to the right market 

opportunities (Foss, 1999; Mahoney, 1995). The novelty of the proposed view beyond 

surfacing these process-outcome interactions is to bridge them through a system perspective 

(Burton-Jones, McLean, & Monod, 2015) by drawing both on General System theory 

(Boulding, 1956; von Bertalanffy, 1969) and on complex adaptive system literature (Cilliers, 

1995; Holland, 1992).  
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2.3. Research paradigm 

To further define this dissertation’s area of inquiry, its research paradigm including ontological 

and epistemological assumptions and resulting methodological orientations need to be made 

explicit. Clarifying which “scholarly camp” this thesis belongs to will make its approach and 

results more interpretable (Gartner, 2001). This dissertation does not to follow the path of 

spotting and filling in research gaps, a proven positivist approach to extend established theories 

to under-developed areas or clarifying some confusions (Sandberg & Alvesson, 2011). It rather 

problematizes several of the field’s implicit assumptions (Alvesson & Sandberg, 2011) such as 

its interpretation of growth as linear and developmental, its separate treatment of process and 

outcome, and its view of resources as uniformly beneficial to growth. This dissertation 

nonetheless treads this less-travelled path carefully by trying to strike a balance between 

continuity and novelty so that its tentative contributions stand a chance of being considered 

interesting rather than outright absurd (Bartunek, Rynes, & Ireland, 2006; Davis, 1971). To do 

so, it reinterprets established views by surfacing their overlooked insights rather than 

discarding them altogether. Before further outlining this dissertation’s ontological and 

epistemological assumptions and resulting methodological orientations, it is important to first 

clarify the prevailing assumptions in established research strands on firm growth and explicit 

which one(s) this thesis will problematize.  

As discussed earlier, given the dual interpretation of firm growth as a process and as an outcome, 

two distinct strands have structured the research landscape. The growth as an outcome strand 

is rooted in the positivist paradigm with a naïve realism ontology and objectivist epistemology. 

According to this perspective, firm growth is an objective material reality that manifests 

through empirically observable and measurable changes in amount. This reality is studied 

through variance models whose goal is to identify independent variables which are necessary 
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and sufficient conditions in producing the outcome through unidirectional, continuous and 

constant effects (Mohr, 1982; Van De Ven & Poole, 1995). But variance models carry three 

implicit assumptions which appear difficult to reconcile with the reality of new firm growth 

(Poole et al., 2000: 32). A first challenging assumption relates to variance models’ validity at 

identifying necessary and sufficient conditions of growth outcomes when they capture at best 

20% of the observed variance in new firm growth studies. Another challenging assumption of 

variance models is that each of the necessary and sufficient conditions identified is assumed to 

operate solely as an efficient cause in the Aristotle sense, to the exclusion of other forms of 

causality such as final causality which posits that the phenomenon is influenced by the outcome 

it is producing. Yet current growth performance is simultaneously prone to positive and 

negative feedback effects from prior period performance (March & Sutton, 1997)  which fall 

outside of simple unidirectional efficient causes. Finally, variance models assume that the 

temporal sequence in which independent variables occur have no impact on the outcome. They 

assume static equilibrium and ignore temporal and interactional dynamics (March & Sutton, 

1997; Meyer, Gaba, & Colwell, 2005). Yet building the resources and capabilities shaping 

growth performance is highly path dependent as increasing returns to scale and scope, learning 

specialization and asset complementarities prevent competitive imitation (Vergne & Durand, 

2010). 

 

Meanwhile, although early work in the growth as a process strand on lifecycle models was still 

rooted in the positivist tradition, more recent inductive research work on early growth processes 

took a “post-modern” turn towards subjectivism by adopting constructionist or interpretive 

ontological assumptions and a transactional (or subjectivist) epistemological stance (Guba & 

Lincoln, 1994). The methodologies most used in this strand involve process models which 

carry looser implicit assumptions to address some of the limitations identified in variance 
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models to study organizational change and new firm growth. Process models seek to identify 

conditions that are necessary but insufficient to produce the outcome and they accommodate 

temporal ordering and final causality (Poole et al., 2000). Yet process models still emphasize 

entities such as organizational units as focal point and explore their evolution over time under 

the influence of events which take place in a probabilistic sequencing (Pentland, 1999).   

 

To move beyond the limitations of the outcome/process dichotomy and address the nonlinear 

patterns observed, this dissertation draws mainly on General Systems Theory (Boulding, 1956; 

von Bertalanffy, 1969) and complex system literature (Cilliers, 1995; Holland, 1992) which 

largely share a holist research paradigm (Heylighen, Cilliers, & Gershenson, 2017). General 

Systems Theory (GST) builds on an ontological view that phenomena can be viewed as systems 

(also referred to as wholes) which emerge from their interacting parts rather than as entities, 

properties or events. More specifically, reality is composed of tangible and conceptual systems, 

both of which are defined by the interactions of their components rather than by the properties 

which can be perceived or inferred from their observation (von Bertalanffy, 1972). 

Understanding such systems requires to move beyond one-way and single-plane causality to 

assess multiple forms of interactions that include bidirectional causality (Dooley, 2021a) and 

upward emergence alongside downward causation in a holist paradigm (Heylighen et al., 2017). 

Epistemologically, this perspective departs from the logic of reductionism as the behaviour of 

such systems is not reducible to the sum of individual behaviours of their parts. Rather, the 

system perspective accommodates that knowledge is not “a simple approximation to “truth” 

or “reality”. It is an interaction between knower and known, and thus dependent on a 

multiplicity of factors of a biological, psychological, cultural and linguistic nature” (von 

Bertalanffy, 1972: 423). GST thus takes a perspectivist epistemological stance whereby 

scientific constructions are models that represent certain aspects of reality but are neither 
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exhaustive nor exclusive (Drack, 2009; von Bertalanffy, 1972). Meanwhile, complexity theory 

focuses specifically on complex systems that involve nonlinear interactions. Despite distinct 

philosophical roots in positivism, complexity has gradually adopted the holist paradigm 

suggested by GST (Richardson, 2004). While there continues to remain some paradigmatic 

nuances between both frameworks (Heylighen et al., 2017) that translate into methodological 

differences (see Turner & Baker (2019) and Van Assche, Verschraegen, Valentinov, & 

Gruezmacher (2019) for recent comparisons), their commonalities at the ontological and 

epistemological levels are sufficient for us to draw on both for the purpose of this dissertation. 

Table 2: Compared research paradigms in firm growth literature 

 Growth as an 
outcome 

Growth as a process Growth as a nonlinear 
interaction system 

Paradigm 
 
Ontology 
 

Positivism 
 
Naïve realist 

Subjectivism 
 
Constructionist or 
Interpretive 
 

Holism 
 
System  

Epistemology Objectivist Transactional/relativist Perspectivist 
 

2.4. Research design 

Within the research paradigm defined for this dissertation, its three essays adopt distinct 

methodological approaches to address different, yet complementary, research questions in 

nature. 

 

Essay I 

The first essay of conceptual nature is grounded in a “problematizing review” (Alvesson & 

Sandberg, 2020) of firm growth literature. Instead of aiming for exhaustivity in the analysis of 

literature available in the field, this problematizing review aims for a deep analysis of its central 

conceptual pillar, namely the Penrose perspective (Zupic & Drnovsek, 2014), to reveal its 

implicit assumptions and problematic subsequent interpretations (Alvesson & Sandberg, 2011; 
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Sandberg & Alvesson, 2011), especially in the specific context of new firms. By problematizing 

a central implicit assumption within the field isolating growth process from outcome, the essay 

proposes a novel definition and conceptualization of firm growth. The conceptualization does 

not adopt either the traditional propositional form which tends to focus on linear bivariate 

relations nor configurational theorizing, which is better suited for complex causality structures, 

but hardly captures the temporal perspective (Cornelissen, Höllerer, & Seidl, 2021; Furnari et 

al., 2019; Jaakkola, 2020). Instead, the essay draws on a recursive type of process theorizing 

which simultaneously captures interactions, dynamics and temporality within an end-to-end 

system model that remains committed to identifying generative mechanisms (Cloutier & 

Langley, 2020; Cornelissen, 2017).  

 

Essay II 

The second essay adopts a meta-analysis research method by aggregating evidence across a 

sample of published studies. It involves several important research design decisions which need 

to be made explicit and justified (Geyskens, Krishnan, Steenkamp, & Cunha, 2009; Steel, 

Beugelsdijk, & Aguinis, 2021). The first decision relates to the effect size metric. The goal of 

this essay being to analyze the bivariate relationship between two inherently continuous 

variables, it adopts the Pearson product-moment correlation coefficient r as measure of effect 

size (Lipsey & Wilson, 2001).  A second decision is which meta-analytic procedure to adopt. 

Three meta-analytic procedures (Rosenthal & Rubin, Hedges & Olkin and Hunter & Schmidt) 

are predominantly used in literature and differ primarily on how they correct effect sizes 

reported in the primary studies for potential biases and on their fixed vs. random effect model 

orientation (Johnson, Mullen, & Salas, 1995). A fixed effect model assumes constant 

population effect sizes across studies which implies no variation of population parameters 

between studies and no population sampling errors, a stringent assumption unlikely to be met 
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in most organizational research contexts including this essay’s (Hunter & Schmidt, 2004). 

Meanwhile, a random effect model also includes a between-study variance to factor in 

population differences. The Rosenthal & Rubin procedure only includes a fixed effect model 

while both Hedges & Olkin and Hunter & Schmidt include a random effect model. Regarding 

effect size corrections, both the Hedges & Olkin technique and the Rosenthal & Rubin 

technique perform systematic corrections for biases by converting every individual study 

coefficient into a standard normalized metric through a Fisher Z transformation. Meanwhile, 

the Hunter and Schmidt procedure does not systematically transform published effect size 

coefficients. Instead, it uses by default “raw” untransformed r values but offers sophisticated 

techniques to correct raw coefficients for specific studies as needed when a known source of 

error (such as sampling error or attenuation due to the artificial dichotomization of a continuous 

variable) can be identified. While both the systematic Fisher Z transformation and the raw by 

default approaches each have their merits, the specific correction techniques developed by 

Hunter & Schmidt procedure allows scholars to incorporate more studies into their samples 

and have made it by far the most used procedure for published for meta-analyses in the 

management domain (Aguinis, Dalton, Bosco, Pierce, & Dalton, 2011; Geyskens et al., 2009). 

Within the specific research context of this dissertation, it is particularly useful as it allows to 

incorporate studies where the resource predictor (e.g., VC-backed vs. non-VC backed) or the 

dependent variable (e.g., high growth vs. low growth) have been artificially dichotomized. 

 

A final important research design consideration for this meta-analysis is the testing method for 

curvilinear effects. Curvilinear meta-analyses remain rare in strategy literature at large with 

only a handful of examples published to date (Palich, Cardinal, & Miller, 2000; Schommer, 

Richter, & Karna, 2019) and especially in entrepreneurship where they have only appeared 

very recently (Yan & Williams, 2021; Zhao, O’Connor, Wu, & Lumpkin, 2021). They are much 
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more common in the psychology field where several curvilinear testing approaches have been 

developed. The first approach involves checking whether there is a statistically significant 

quadratic relationship between the effect size reported and the sample mean of each primary 

study or, in other words, verifying whether the sample mean moderates the main effect in each 

primary study (Sturman, 2003). The main limitations of this first approach are that it assesses 

curvilinear effect at the between study level of analysis, not at the firm-level, and that it assumes 

an underlying linear relationship by using a linear regression model where a positive intercept 

indicates an initially positive correlation and a negative slope suggests that the initially positive 

correlation declines as financial resources increase (Katz, Rudolph, & Zacher, 2019). The 

alternative curvilinear test method involves meta analyzing the effect of the square (i.e., 

quadratic) value of the independent variable onto the dependent variable for each study (Aloe 

& Becker, 2012; Aloe & Thompson, 2014; Grijalva, Harms, Newman, Gaddis, & Fraley, 2015). 

Its central advantage is to assess the curvilinear effect at the firm-level of analysis. The main 

drawback of the procedure is that it requires quadratic data very rarely reported in primary 

studies and thus support from authors of the primary studies to either run this analysis or 

provide the raw data to run it. Overall, no curvilinear meta-analytic testing method has a clear 

superior validity as results from both may reflect either an inverted U shape or a positive 

correlation at low levels of the independent variable that decreases at higher levels so recent 

published meta-analyses complement those test results with an extended analysis on large 

primary datasets  (Katz et al., 2019). The essay thus adopts the sample mean moderation 

approach for curvilinear meta-analytical testing for its ease of implementation and 

complements the results with a preliminary curvilinear testing on the Kaufmann Firm Survey, 

one of the largest longitudinal databases of newly formed firms available (Farhat & Robb, 

2014). 
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Essay III 

The third essay explores firm and population-level size distribution effects of new firms 

allocating resources to the pursuit of uncertain opportunities. This research question comes 

with methodological challenges which simulation methods, and more specifically agent-based 

models, can address. First, agent-based modelling is a simulation method especially well-suited 

for a multilevel analysis as it focuses on modelling individual agent behaviors and deriving 

their population-level impacts rather than assuming centralized system rules (Borshchev & 

Filippov, 2004). In addition, the simulation method enables to model discontinuities induced 

by nonlinear input-output couplings and threshold effects at the firm level which have been 

observed in new firm growth (Daunfeldt & Halvarsson, 2015; Esteve-Pérez et al., 2022; 

Sternad & Mödritscher, 2020) which are otherwise difficult to capture through ordinary least 

square (OLS) regression analysis or differential equations (Bonabeau, 2002).  Furthermore, a 

simulation method is adequate to address the lack of readily available empirical data as our 

research question calls for a longitudinal research design for which panel studies of cohorts of 

new firms are rare (e.g. PSED2, KFS) while administrative datasets only cover short time 

periods (Diambeidou, François, Gailly, & Wertz, 2003) and are prone to spurious new firms 

resulting from the merger of existing companies (Geurts, 2016). Finally, the potential of the 

simulation method for theoretical contribution to explore vaguely understood interactions 

involving basic constructs and processes when such development is “currently limited by weak 

conceptualization of constructs, few propositions linking these constructs together, and/or 

rough underlying theoretical logic.”(Davis, Eisenhardt, & Bingham, 2007: 482) is especially 

promising to address the processual nature of entrepreneurship (McMullen & Dimov, 2013), 

its complexity dynamics (McKelvey, 2004), its economic foundations (Keyhani, 2019) and 

decision-making paradigms (Welter, Mauer, & Wuebker, 2016). The potential for significant 

theoretical contribution through simulation work in the entrepreneurship field is now 
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established through a series of recent top-journal publications (Healey, Bleda, & Querbes, 

2021; Keyhani, Lévesque, & Madhok, 2015; Mauer, Wuebker, Schlüter, & Brettel, 2018; 

Welter & Kim, 2018).  

 

3. Summary of findings and contributions 

 

3.1. Main findings  

This section summarizes the main findings of each essay and relates them to the dissertation 

research question. Overall, four key interrelated ideas emerge from this dissertation: 

1. Reframing the heavy-tailed distribution of growth outcomes across new firms as an 

articulation of three underlying stylized facts reveals several nonlinearities about the 

process, outcomes and process/outcomes articulation of new firm growth 

2. A nonlinear system view of new firm growth suggests these nonlinearities emerge from 

process-outcome interactions and feedback loops powered by several motors of 

organizational change (Essay I) 

3. Curvilinear effect of early financial resources on firm growth provides empirical 

evidence of the nonlinear nature of the new firm growth system (Essay II) 

4. A parsimonious mechanism whereby new firms allocate resources to the pursuit of 

uncertain opportunity beliefs reproduces all identified stylized facts (Essay III) 

 

Through different research designs and methodologies, the three essays offer complementary 

insight as to why new firm growth is rare, sporadic and heavy-tailed as summarized in table 3 
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Table 3: Summary of essays main findings 

Essay Main findings 
I Firm growth can be reframed as a system of learning and resource process-

outcome recurring interactions powered by a recurring teleological cycle of 
organizational change prone to evolutionary learning and dialectical 
continuity/change influences through feedback loops. 
 
Nonlinear patterns in resource accumulation outcomes arise within and across 
new firms from resource input and output oscillations of the recurring 
teleological cycle amplified by alternating strengthening/weakening and 
tight/loose coupling of the feedback loops from evolutionary and dialectical 
forces 

II Rejects through meta-analytical evidence hypotheses of linear positive and 
linear effects of financial resources on growth of new firms 
 
Establishes meta-analytical empirical evidence of curvilinear effect of 
financial resources on growth of new firms 

III Reframes the phenomenon of a heavy-tailed distribution of new firm sizes as a 
combination of three stylized facts of firm growth (rare, sporadic and highly 
skewed) which are operationalized 
 
Tests under which conditions a parsimonious process whereby new firms 
allocate resources to pursue uncertain opportunities reproduces stylized facts.  

 

Essay I main findings 

In the first essay, I attempt to bridge the gap between the dominant Penrose theoretical 

perspective in firm growth literature and the empirical stylized facts observed in new firms. I 

develop how extant literature’s interpretation of firm growth as a linear developmental process 

leading to a cumulative outcome overlooks two implicit process-outcome interactions in the 

seminal Penrose contribution. A successful process of resource allocation depends first on 

resource availability which reflects prior resource outcomes and second on prior learning 

outcomes about resources and market opportunities so that the right resources are matched with 

the right opportunities to produce additional resource outcomes. Unlike in established 

companies, both process-outcome interactions are not fluid in the case of new firms as early 

resources are limited and early learning noisy. I draw on organizational change literature to 

further articulate these process-outcome interactions by proposing that they are powered first 
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by a teleological motor whereby new firms engage in recurring cycles of deliberate activities 

by allocating resources towards learning and resource accumulation goals which are re-

evaluated after each iteration according to its outcomes. Activities pursued are further 

influenced by intra-organizational and external evolutionary forces which over time shape 

which activities are considered, selected and retained. Finally, dialectical tensions between 

organizational continuity and change influence every stage of the teleological cycle. Nonlinear 

patterns in resource accumulation outcomes arise within and across new firms from resource 

input and output oscillations of the recurring teleological cycle amplified by alternating 

strengthening/weakening and tight/loose coupling of the feedback loops from evolutionary and 

dialectical forces.  

 

Essay II main findings 

In the second essay, I draw on conflicting theoretical arguments about the effects of resources 

on new firm growth to test competing hypotheses of a positive linear, negative linear or 

curvilinear effect of financial resources on early growth outcomes in new firms by aggregating 

meta-analytic evidence across a sample of published studies. By rejecting the linear positive 

and negative hypotheses and confirming the curvilinear relationship, this paper provides 

evidence on the nuanced effects of versatile resources on growth in context of uncertainty faced 

by new firms. These findings shed light on the low explanatory power of extant variance-based 

firm growth models, especially for new firms, as variance-based models operate on the implicit 

assumption that resources produce a unilateral linear effect across the range of outcome values 

and call for new statistical approaches to better capture nonlinearities. 

 

Essay III main findings 
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In the final essay, I first reframe the phenomenon of a heavy-tailed distribution of new firm 

sizes as a combination of three stylized facts (rare, sporadic and highly skewed growth) which 

I operationalize. I then explore under which conditions a parsimonious process whereby new 

firms allocate resources to pursue uncertain opportunities reproduces the stylized facts and 

resulting heavy-tailed distribution using an agent-based simulation of a population of new firms. 

The simulation environment enables to control for key parameters potentially influencing the 

process, namely (i) the distribution of initial resource endowments amongst new firms i.e., their 

initial sizes (normal, uniform and exponential), (ii) how new firms select which uncertain 

opportunities to pursue (random walk or bounded rationality) and (iii) the level of uncertainty 

affecting opportunities. I find closest alignment of the proposed process with stylized facts 

when (i) founding sizes of new firms are normally distributed, (ii) new firms follow bounded 

rationality rules to select which uncertain opportunities to pursue rather than randomly pick 

them, and (iii) the degree of uncertainty is low to moderate. 

 

3.2. Theoretical contributions 

Essay I contributes primarily to firm growth literature while essays II and III  contribute mainly 

to entrepreneurship literature as summarized in table 4.  

 

Table 4: Summary of essays main theoretical contributions 

Essay Main contributions 
Essay 

I 
Fleshes out the Penrose logic of firm growth by articulating implicit process-
outcome interactions affecting resource and knowledge accumulation 
 
Reconciles three seemingly juxtaposing theoretical perspectives on the 
causality of firm growth being deterministic, voluntaristic or stochastic 
 

Essay 
II 

Contributes to emerging discussion in entrepreneurship on resourcefulness by 
highlighting that resource possession still matters and should be assessed as a 
moderator of resourcefulness 
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Sheds light on the low explanatory power of variance-based growth models of 
new firms used in extant entrepreneurship research by challenging implicit 
assumptions of linear uniform effect and constant variance of error term (i.e. 
homoscedasticity) across range of outcome values 
 

Essay 
III 

Reframing of heavy-tailed distribution of growth outcomes amongst new firms 
as the articulation of three longitudinal stylized facts enables more nuanced 
triangulation of plausible generative mechanisms which shouldn’t only fit 
cross-sectional output data but also be consistent with the dynamics leading up 
to the “final” distribution 
 
Introduces a joint operationalization of three central yet rarely operationalized 
theoretical constructs in entrepreneurship literature (opportunity, uncertainty 
and product market fit) to facilitate exploration of other nonlinear, longitudinal 
and processual phenomena 

 

The first essay contributes to firm growth literature by transcending the process-outcome 

dichotomy which has polarized research orientations and stalled conceptual developments 

(Leitch et al., 2010; McKelvie & Wiklund, 2010; Wright & Stigliani, 2013). It expands the 

Penrose logic of growth which is the central conceptual pillar of this literature (Zupic & 

Drnovsek, 2014) by reframing implicit process-outcome interactions it contains through a 

system perspective (von Bertalanffy, 1969). It also reconciles three seemingly juxtaposing 

theoretical perspectives on the causality of firm growth being deterministic, voluntaristic or 

stochastic. The essay also contributes to the organizational change literature by introducing a 

first tri-motor organizational change model that combines a teleological motor, an evolutionary 

motor and a dialectical motor (van de Ven & Poole, 1995: 533). This model explores a research 

frontier of the organizational change literature by examining in detail how variations in 

direction (strengthen vs. weaken) and distance (tight vs. loose coupling) of feedback loops 

between motors operate and how they produce nonlinear dynamics (van de Ven & Poole, 1995: 

535).  

 

The second essay makes two main contributions to entrepreneurship literature. First, it 

contributes to the emerging discussion on resourcefulness (Williams, Zhao, Sonenshein, 
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Ucbasaran, & George, 2021) by highlighting that how many resources are possessed may 

influence how resources managed contribute to new firm performance. More precisely, our 

results suggest that resource possession and resourcefulness may better account together than 

separately for differences in growth performance, a comparable interplay to what has been 

observed recently for resource possession and orchestration (D’Oria, Crook, Ketchen, Sirmon, 

& Wright, 2021). Its second contribution is to shed light on the low explanatory power of 

variance-based growth models of new firms used in extant entrepreneurship research which 

models operate on the implicit assumption that resources produce a linear uniform effect across 

the range of outcome values (Poole et al., 2000) and by resorting to ordinary least square (OLS) 

technique, also implicitly assume constant variance of error term (i.e. homoscedasticity). Our 

results directly challenge those implicit assumptions and call for different statistical techniques 

to capture nonlinearities across the range of outcome values.    

 

The third essay also makes two main contributions to entrepreneurship literature. First, the 

reframing of the heavy-tailed distribution of growth outcomes amongst new firms as an 

articulation of three longitudinal stylized facts enables a more nuanced triangulation of 

plausible generative mechanisms which shouldn’t only fit cross-sectional output data but also 

be consistent with the dynamics leading up to the “final” distribution. Second, the essay 

introduces through simulation a joint operationalization of opportunity, uncertainty and product 

market fit, which are rarely operationalized despite their central importance to the field. Despite 

debatable construct clarity and difficult empirical tractability, operationalizing such constructs 

through simulation enables theory building around nonlinear, longitudinal and processual 

phenomena which are pervasive in entrepreneurship yet difficult to address empirically. 
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ESSAY I - NEW FIRM GROWTH: A NONLINEAR SYSTEM VIEW  

 

This essay reframes firm growth as a system of interactions between processes of learning and 

resource allocation and outcomes of knowledge and resource accumulation. Process-outcome 

interactions are powered by a teleological motor of organizational change whereby firms 

engage in recurring cycles of deliberate activities towards goals of learning and resource 

accumulation which are updated after each iteration according to its outcomes. Activities 

pursued are further shaped by evolutionary forces that influence over time which activities are 

considered, selected, and retained, and by dialectical tensions between organizational 

continuity and change at every stage of the teleological cycle. Nonlinear patterns in resource 

accumulation outcomes arise within and across new firms from resource input and output 

oscillations of the recurring teleological cycle amplified by alternating 

strengthening/weakening and tight/loose coupling of the feedback loops from evolutionary and 

dialectical forces. Implications of this conceptualization for extending the Penrose resource 

logic of growth to new firms and reconciling three seemingly juxtaposing theoretical 

perspectives on the causality of firm growth being deterministic, voluntaristic or stochastic are 

discussed. 

 

Keywords: firm growth, process, outcome, system, causality, theory, new firm   
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New firms are central to economic renewal and development, yet their growth dynamics 

remain a puzzle to entrepreneurs, policymakers and scholars alike. Most new firms do not 

record any significant change in size over consecutive and prolonged time periods (Coad et al., 

2018; Derbyshire & Garnsey, 2014). Meanwhile, the minority of new firms which grow tend 

to experience sudden non-persistent bursts followed by plateaus or setbacks (Daunfeldt & 

Halvarsson, 2015; Esteve-Pérez et al., 2022; Garnsey et al., 2006). Finally, a handful of outliers 

defy these odds by compounding sustained growth into extreme size expansion and shaping a 

heavy-tailed distribution of growth outcomes across cohorts of new firms (Crawford et al., 

2015). Such growth nonlinearities are especially salient in new firms but are also observed in 

broader populations of firms (Salder et al., 2020). These peculiar empirical patterns pose an 

important challenge to the firm growth literature which, despite abundant research efforts, 

holds very limited explanatory power as highlighted in multiple reviews of literature (Coad, 

2009; Davidsson et al., 2006; Gilbert et al., 2006).  

 

Influenced by the seminal contribution of Penrose (1959) defining firm growth as a process of 

resource allocation leading to an outcome of resource accumulation driving size expansion, 

research orientations have focused on either clarifying the process or explaining variances in 

outcomes (McKelvie & Wiklund, 2010; Mohr, 1982). Most extant research has sought to 

capture differences in growth outcomes through variance models. Yet despite a wide array of 

antecedents considered including their interactions (Baum et al., 2001) and configurational 

combinations (Wiklund & Shepherd, 2005), only a very small fraction of the observed large 

variance in growth outcomes has been captured (Davidsson, 2010; Woo et al., 1994). 

Meanwhile, process models seeking to identify temporal dynamics of firm growth through 

clearly delineated successive stages (Greiner, 1972; Kazanjian & Drazin, 1989) have been 
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directly challenged by the highly erratic and idiosyncratic growth paths and setbacks observed 

in new firms (Garnsey & Heffernan, 2005; Levie & Lichtenstein, 2010).  

 

Given stalled progress on both the growth outcome and process fronts, two alternative 

approaches have eschewed Penrose mechanisms of firm growth to account for nonlinearity of 

growth in new firms. The first follows a long research tradition (Gibrat, 1931) suggesting that 

firm growth is best approximated as a random process (Coad et al., 2013; Schneck et al., 2021). 

The second drawing from complexity science conceptualizes new firm growth as discontinuous 

business model leaps from one “dynamic state” of product-market-fit to another (Levie & 

Lichtenstein, 2010; Sternad & Mödritscher, 2020). However, both approaches are difficult to 

reconcile with empirical growth patterns because they obfuscate how firm size expansion (or 

absence thereof) precisely materializes. For example, it remains unclear how a strict stochastic 

process results in most surviving new firms not growing (Coad et al., 2018; Derbyshire & 

Garnsey, 2014) while simultaneously growing faster on average than more established firms 

(Lotti, Santarelli, & Vivarelli, 2001, 2003; Mata, 1994). 

 

Addressing repeated calls for renewed conceptual views of firm growth (Davidsson, 2010; 

Leitch et al., 2010; McKelvie & Wiklund, 2010; Wright & Stigliani, 2013), this paper proposes 

a conceptualization which bridges Penrosean foundations of resource allocation and 

accumulation with the nonlinear empirical patterns observed in new firms. To do so, we first 

identify implicit assumptions within the Penrose view about growth processes and outcomes 

and integrate them through a system perspective that emphasizes their interactions. We next 

articulate how such interactions are less fluid and more rugged in new firms compared to 

established companies. We then draw on an organizational change lens to characterize these 

process-outcome interactions as powered by teleological, evolutionary, and dialectical motors 
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of change (van de Ven & Poole, 1995). Finally, we elaborate this tri-motor engine produces the 

salient nonlinear empirical growth patterns observed in new firms. 

 

The paper makes two contributions to firm growth literature. First, we flesh out the Penrose 

logic of growth by articulating implicit process-outcome interactions affecting both resource 

and knowledge accumulation. This is important because the Penrose logic represents a central 

conceptual pillar of firm growth literature (Zupic & Drnovsek, 2014) yet has been widely 

interpreted as a continuous process of resource allocation inexorably leading to an outcome of 

linear resource accumulation only curbed by temporary constraints on managerial capacity and 

resources. This developmental interpretation of the Penrose logic has largely precluded its use 

in the context of new firms given the erratic nonlinear growth patterns observed.  Our reframing 

of Penrose’s implicit process-outcome interactions through a system perspective enables to 

bridge the Penrosean role of resources and learning in growth with contributions from the 

complex adaptive system literature on nonlinear system dynamics and behaviours, in order to 

address nonlinearities in growth processes and outcomes. The second contribution is to bridge 

three competing meta-views in literature on the causality of firm growth being deterministic, 

voluntaristic or stochastic. Our proposed conceptualization combines an inherently 

voluntaristic teleological motor, a deterministic evolutionary motor and a hybrid 

voluntaristic/deterministic dialectical motor. The tri-motor combination results in random-like 

stochastic patterns (van de Ven & Poole, 1995: 535) where randomness is of epistemological 

nature and the byproduct of a deterministic background in which agency matters (de Rond & 

Thietart, 2007). This resolution offers a possible common conceptual path forward on the 

vibrant debate about the respective roles of randomness and agency in firm growth, especially 

in new firms (Coad et al., 2013, 2015; Derbyshire & Garnsey, 2014, 2015)   
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1. Theoretical framework foundations 

 

Redefining firm growth as a system of process-outcome interactions 

Since the seminal contribution of Penrose (1959), firm growth has been most frequently 

interpreted as a process of resource allocation to expansion opportunities leading to an outcome 

of change in firm size through new resource accumulation. This definition has imprinted the 

field’s conceptual landscape (Zupic & Drnovsek, 2014) and research orientations (McKelvie 

& Wiklund, 2010) with a split methodological treatment of process and outcome variance 

(Mohr, 1982). Yet this split treatment of process and outcome overlooks two implicit but crucial 

assumptions from Penrose. The first implicit assumption is that a process of resource allocation 

is dependent on unused resources being available within the firm. While resources are 

occasionally mobilized externally, sustaining growth requires that previously generated 

resources be available for allocation to further opportunities (Lockett, 2005). Resource 

allocation is thus dependent on prior resource accumulation outcomes. The second implicit 

assumption is that growth also depends on the right resources being allocated to the right 

expansion opportunities in order to generate additional resources. This requires that firms learn 

and accumulate knowledge both about the services their resources can render, and which 

market opportunities are best fit for such services (Foss, 1999; Mahoney, 1995). A 

comprehensive view of firm growth should thus move beyond the process-outcome and 

learning-resource dichotomies to capture bidirectional causalities through feedback 

mechanisms (March & Sutton, 1997).  

 

A theoretical perspective that bridges processes and outcomes to focus on their interactions and 

what emerges from them is the system perspective (Burton-Jones et al., 2015). This perspective 

has been developed in General System theory (Boulding, 1956; von Bertalanffy, 1969) and 
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complex adaptive system literature (Cilliers, 1995; Holland, 1992). Drawing on such 

perspective to connect the overlooked insights from Penrose, we define firm growth as a system 

which involves recurring nested feedback loops between process and outcome across both the 

resource and learning planes as illustrated in figure 1.  

 

Figure 3: Learning and resource process-outcome interactions of firm growth 

 

 

The first recurring feedback loop is at the resource-level between a process of resource 

allocation and the resource accumulation outcome resulting from such allocation. Unused 

resources available are allocated by managers to exploring and later exploiting expansion 

market opportunities. The outcome of such exploitation, when successful, is additional 

resources typically in the form of revenues which are available for further allocation. But this 

interaction alone does not ensure growth if the wrong resources are allocated to the wrong 

expansion opportunities, thus not yielding an outcome of additional resources. For growth to 

materialise, a second recurring feedback loop needs to happen between a process of 

organizational learning about the multiple services a firm’s resources may render and about the 

productive opportunities that could be taken advantage with such services and its accumulated 

knowledge outcome about which services from which resources best fit which opportunities 
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(Mahoney, 1995). This cumulative knowledge base, both firm-specific and path dependent 

(Foss, 1999), shapes subsequent learning by increasing a firm’s absorptive capacity (Cohen & 

Levinthal, 1990). 

 

As illustrated in figure 1, the learning-level feedback loop both feeds into and depends on the 

resource-level feedback loop. First, organisational learning guides the resource allocation 

decisions of managers towards the services and market opportunities perceived to maximize 

the likelihood of satisfactory growth outcomes (Mahoney, 1995). In addition, organizational 

learning drives the resource orchestration process including the bundling and allocation of 

resources to build capabilities in order to exploit market opportunities, especially in dynamic 

and less munificent environments (Sirmon, Hitt, & Ireland, 2007; Sirmon, Hitt, Ireland, & 

Gilbert, 2011). Conversely, resource generation outcomes act as a performance feedback 

mechanism which guides organizational learning and subsequent behavior (Cyert & March, 

1963; Greve, 2003; Levinthal & March, 1993). In particular, the magnitude of resource 

generation output successes and failures relative to inputs establishes a performance feedback 

saliency which influences learning from experience outcomes (Gong, Zhang, & Xia, 2019).  

 

Within established companies which were the focus of Penrose’s work, such resource and 

learning process-outcome interactions are implicit because they are fluid. Unused resources 

and managerial bandwidth (“managerial services”) are assumed to continuously be released 

from prior expansion efforts and efficiently allocated to further well-identified expansion 

opportunities which ensure further resource generation. “The creation and execution of plans 

for expansion absorb managerial services and as these services are released become available 

for still further planning of expansion” (Penrose, 1959: 46). The continuous resource 

conversion process cannot be separated from an endogenous process of knowledge creation 
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about the possible services which resources can render and about fitting opportunities for such 

services (Pitelis, 2009). The knowledge creation process creates both an inducement for growth 

as well as new possibilities for it  (Penrose, 1959: 47). In contrast however, these process-

outcome interactions are much more rugged in new firms for several reasons. First because 

new firms launch with a limited initial stock of tangible and intangible resources, 

commensurate with their founders’ means and the external resources they can mobilize early 

on (Kim, Aldrich, & Keister, 2006). They also lack any established capacity to generate 

additional resources through revenues and profits (Garnsey, 1998). Furthermore, new firms 

launch in a thick fog of uncertainty, ambiguity, complexity and equivocality about the 

opportunities they intend to pursue (Packard & Clark, 2020; Townsend, Hunt, McMullen, & 

Sarasvathy, 2018). Their knowledge about capabilities of their early resources and their 

understanding of the pursued opportunity’s inherent demand characteristics and successful 

strategy requirements to unlock such demand are very limited (Gans, Stern, & Wu, 2019; 

Sarasvathy, 2001a). Their learning process is therefore much more exploratory and speculative 

than exploitative about yet-to-be understood market opportunities and yet-to-be secured 

resources. Furthermore, new firms’ early learning iterations draw more on performance 

shortfalls (defined as outcomes deviating from expected or desired goals) in noisy and 

ambiguous information environments that are prone to spurious failures (Dahlin, Chuang, & 

Roulet, 2018). Given such early operating circumstances, learning and resource process-

outcome interactions of growth within new firms cannot be implicitly assumed to be fluid like 

in established firms and require further characterization. 

 

Characterizing process-outcome interactions through an organizational change lens 

Organizational change underpins learning and resource process-outcome interactions of firm 

growth. Growth is a complex form of organizational change that both requires and incurs 
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alterations over time in the quality and state of multiple dimensions within a firm (Demers, 

2007; Starbuck, 1965). Such complexity and the nonlinear empirical growth patterns observed 

especially in new firms suggest that several “ideal-type motors” of organizational change are 

at work in firm growth (van de Ven & Poole, 1995). We propose to further characterize the 

learning and resource process-outcome interactions through recurring teleological cycles of 

organizational change prone to evolutionary and dialectical motors of change as summarized 

in Figure 2 and detailed in the following sections. Our conceptualization excludes a life-cycle 

ideal motor of organizational change which implies “an immanent program of development” 

through a “specific number of stages” (Levie & Lichtenstein, 2010: 330) difficult to reconcile 

with the highly heterogeneous nonlinear growth patterns observed in new firms. 

 

Figure 4: Organizational change motors driving growth process-outcome interactions 

 

 

2. A central recurring teleological cycle of organizational change 

Central to the resource and learning process-outcome interactions of firm growth is a 

teleological motor of organizational change whereby firms engage in recurring cycles of 

deliberate activities towards resource and knowledge accumulation goals which are re-

evaluated at each iteration based on prior iterations’ resource and learning outcomes. A 
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teleological motor is powered by an overarching purpose or goal which imprints the process 

by guiding purposeful actions across successive cycle iterations (van de Ven & Poole, 1995). 

In the case of established companies run by managers, growth itself may be the overarching 

goal as it maximizes managers’ utility and career prospects (Marris, 1963; Penrose, 1959). In 

a new firm however, the teleological motor is imprinted by its founders’ overarching purpose 

for the venture (Fauchart & Gruber, 2011). Such purpose may arise from standard economic 

utility maximization based on a belief about the economic potential of an opportunity 

(McMullen, Plummer, & Acs, 2007), but it can also be derived from the necessity to address 

basic survival and security needs (Dencker, Bacq, Gruber, & Haas, 2021), or higher-level 

aspirations for sustainability (Shepherd & Patzelt, 2011) or social change (Short, Moss, & 

Lumpkin, 2009). This overarching purpose along with founders’ opportunity costs (Cassar, 

2006) shape founders’ firm size aspirations ranging from minimum efficient size to ensure 

financial sustainability of the venture all the way to maximized opportunity capture and market 

dominance. Firm size aspirations are converted into growth goals (Greve, 2008) and imprint 

the teleological cycle by affecting resource allocation decisions (Dunkelberg, Moore, Scott, & 

Stull, 2013) and learning strategies. 

 

Each iteration of the teleological cycle represents an attempt to produce knowledge and/or 

resource accumulation outcomes. It involves a variety of activities which can be described 

through four phases of evaluation, search, goal setting and implementation (van de Ven & Poole, 

1995). Such phases do not form an immutable sequence of consecutive stages as in life-cycle 

models. Phases rather indicate different starting points in time at which various activities are 

being initiated during a cycle iteration with some earlier phase activities persisting when later 

phase activities begin (Davidsson & Gruenhagen, 2020: 17). Each cycle iteration is highly 
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dependent on prior ones as activities at every phase depend on outcomes from prior cycle 

iterations.  

 

Teleological iterations in new firms are subject to distinct dynamics that manifest at every phase 

of the cycle compared to established companies due to the presence of absolute uncertainty 

(Knight, 1921) which affects their decision-making and actions (Klein, 2008; Sarasvathy, 

2001a; Shepherd, Williams, & Patzelt, 2015). In the evaluation phase, absolute uncertainty 

produces noisy market feedback full of false negatives and positives (Zellweger & Zenger, 

2021) prone to erroneous interpretations and learning outcomes because it produces spurious 

successes and failures that shroud new firms’ ability to learn correctly (Dahlin et al., 2018; 

Gans et al., 2019). During problemistic search, absolute uncertainty leads new firms to broader 

and more exploratory search (Bromiley & Rau, 2020; Siggelkow & Rivkin, 2005) but 

simultaneously erodes the value of new knowledge generated (Posen & Levinthal, 2012). 

Absolute uncertainty creates sudden shifts in optimal combinations of decisions and actions on 

the rugged performance landscapes new firms navigate during the goal setting and action-

planning phase (Siggelkow & Rivkin, 2005; Welter & Kim, 2018). Finally, during 

implementation, absolute uncertainty creates an open set of possible outcomes for actions new 

firms engage in (Packard, Clark, & Klein, 2017) and favours experiment-driven effectual logics 

of action (Welter & Kim, 2018). 

We now detail how each phase of the teleological cycle shapes resource and learning process-

outcome interactions by articulating for each phase (i) the activities pursued, (ii) their direct 

and indirect dependencies on prior cycle iterations and (iii) how they differ in new firms 

compared to established companies. These findings are summarized in Table 6. 
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Table 5: Teleological cycle phases 

Teleological 
cycle phase 

Activities pursued Dependencies on prior 
cycle iterations 

New firms vs. 
established companies 

Evaluation Evaluate prior period 

resource & knowledge 

accumulation outcomes 

relative to goals & 

aspirations 

 

Update beliefs about 

market, opportunity, 

product offering and 

implementation 

 

Update firm size 

aspirations 

Directly dependent on 

prior iteration outcomes 

in resource and 

knowledge 

accumulation  

 

Inflated early goals 

 

More frequent & steeper 

performance gaps 

relative to goals 

 

Noisier learning leads to 

underfitting or overfitting 

evaluation of negative 

feedback 

Search Search solutions to 

bridge performance gap 

 

Search efforts 

proportional to 

perceived performance 

gap level 

 

Search concerns key 

business parameters: 

opportunities pursued, 

resources mobilized, 

product offering and 

business model 

 

Depends on remaining 

resources and intensity 

of prior strategic actions  

 

Depends on prior 

resource and knowledge 

outcomes 

More exploratory and 

experimental 

problemistic search  

 

Search solutions more 

frequently based on 

product and business 

model adaptation 

Goal setting and 

action planning 

Set updated knowledge 

and resource 

accumulation goals  

 

Plan specific actions to 

achieve goals 

 

Risk-taking on goals 

proportional to prior 

period performance gap 

but moderated by level 

of remaining resources 

 

Implicit goals emerge 

from prior actions and 

outcomes 

Less deliberate and 

explicit goal setting 

 

Oriented towards 

opportunity capture 

rather than towards 

leveraging resource or 

strengthening market 

position  

Implementation Execute planned actions 

by allocating resources 

to them  

Actions engaged reflect 

prior learnings  

Influenced by heuristics 

rather than by routines 

 

Greater resource 

constraints on actions 
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Evaluation phase 

During the evaluation phase, managers of established companies and founders of new firms 

alike assess resource and knowledge accumulation outcomes from the prior cycle iteration. 

They compare these outcomes to their firm size aspirations and growth goals as well as to the 

performance of peers to determine whether a performance gap exists and its magnitude (Cyert 

& March, 1963; Greve, 1998). But absence of performance history and comparable peer group 

for new firms remove possible reference points to set early goals against and compromise the 

viability of such goals (Cohen, Bingham, & Hallen, 2019). Over-optimistic founder 

expectations further contribute to inflated early goals (Cassar, 2010, 2014). Meanwhile, limited 

early understanding of customer preferences and insufficient suitability of initial offerings to 

those preferences result in frequent performance shortfalls (Gans et al., 2019). As a result, new 

firms are more subject than established companies to steep performance gaps relative to their 

goals in their early teleological cycle iterations.  

 

The evaluation phase also involves updating beliefs about the overall market and competition 

landscape, the validity of the opportunity pursued, and the fitness of the firm’s offering and 

implementation strategy based on market feedback collected during the previous iteration. 

Founders may update their beliefs about what opportunities are accessible based on increased 

understanding of resources on hand (Foss, 1999).  They may also update their beliefs about the 

nature of the opportunity pursued (Zellweger & Zenger, 2021) and about their perceived self-

efficacy to make it feasible (Dimov, 2010). Perceptions of opportunities in new firms also 

unfold recursively through prior actions engaged to mitigate their uncertainty (Miozzo & 

DiVito, 2020). 
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A new firm’s ability to derive valid knowledge accumulation outcomes during early iterations 

of its teleological cycle shapes its survival and growth prospects (Aldrich & Yang, 2014). 

However, as new firms primarily encounter performance shortfalls early on, the negative 

market feedback received is mostly interpreted as failure. But this market feedback for new 

firms is also especially noisy with false negatives and positives (Zellweger & Zenger, 2021). 

Learning from perceived failure in a noisy environment is prone to erroneous interpretations 

and incorrect learning outcomes as it produces spurious successes and failures that shroud new 

firms’ ability to learn correctly (Dahlin et al., 2018). As a result of this noisy, failure-driven and 

often incorrect learning process, new firms face a tension between underfitting and overfitting 

their evaluation of negative market feedback and their subsequent response in later phases of 

the teleological cycle (Zellweger & Zenger, 2021).  

 

Overall, evaluation phases in new firms’ early iterations lead to more frequent and steeper 

performance gaps relative to over-optimistic and unanchored early goals. Such performance 

shortfalls affect new firms’ build-up and release of resource and managerial capacity slack 

compromising the pursuit of expansion opportunities and amplifying their resource constraints 

(Penrose, 1959). Finally, evaluation of performance gaps and subsequent response by new 

firms are complexified by noisy negative early market feedback which lead new firms to either 

under-adjust or over-correct.  

 

Search phase 

During the search phase, firms seek solutions to bridge the performance gap evaluated in the 

prior phase between prior outcomes, goals and aspirations. Solutions considered to bridge the 

performance gap involve a combination of recalibrating founders’ firm size aspirations and 

updating certain key business parameters such as opportunities pursued, resources mobilized, 
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product offered, or business model deployed. The recalibration of firm size aspirations depends 

on the level of remaining resources (Wiklund & Shepherd, 2003) and on the nature of actions 

previously engaged as riskier prior actions increase growth aspirations (Estrin, Korosteleva, & 

Mickiewicz, 2022). Simultaneously, the degree of risk-taking in updating business parameters 

is constrained by the limited resource slack resulting from prior early iterations (Singh, 1986). 

Search activities may involve updating the firm’s resource base for missing resources to pursue 

re-evaluated opportunities (Clough, Fang, Bala Vissa, & Wu, 2019). Another key business 

parameter that is often updated with evolving beliefs about the opportunity pursued is the 

product offering (Dencker, Gruber, & Shah, 2009). Product offering adaptation is particularly 

significant in nascent markets where little information is available about the nature of 

customers and their preferences (Santos & Eisenhardt, 2009) and in established dynamic 

industries (Brown & Eisenhardt, 1997; Eisenhardt & Tabrizi, 1995). Product offering 

adaptation will also be more frequently considered when founders have prior entrepreneurial 

experience (Furr, 2019). Product offering adaptation may also include extension to 

complementary products or services (Nuscheler, Engelen, & Zahra, 2019). The final business 

parameter considered during the search process is the business model which may be updated 

either through consecutive commitments or simultaneous experimentations (Andries, 

Debackere, & van Looy, 2013; McDonald & Eisenhardt, 2020).  

 

Both the problemistic search process itself and the solutions considered have dependencies on 

prior cycle iterations and distinctive features in new firms compared to established companies. 

First the intensity of the search process is proportional to the performance gap perceived (Greve, 

1998).  Unlike in more established firms where a performance shortfall is likely to trigger a 

local search drawing on the organization’s cumulative knowledge and leading to incremental 

exploitative solutions (Cyert & March, 1963; March, 1991), new firms’ problemistic search 
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orientation tends to be wider and more exploratory (Bromiley & Rau, 2020: 28). However, 

there is growing evidence that nonlinear effects surround problemistic search distance in new 

firms. For example, problemistic search distance has an inverted U effect on subsequent 

performance (Angus, 2019) while prior performance gap severity and persistence both have an 

inverted U effect on problemistic search distance (Piening, Thies, Wessel, & Benlian, 2021). 

Another distinctive feature of the search process for new firms compared to established firms 

is the predominance of experiential (or online) search whereby merits of possible solutions are 

evaluated through their actual experimentation (Gavetti & Levinthal, 2000). However, the 

merits of experiential search are reduced when market feedback is noisy (Posen & Levinthal, 

2012) or deferred in the future (Denrell, Fang, & Levinthal, 2004). Furthermore, solution 

candidates for experimentation remain limited to those achievable within the resource 

constraints of new firms (Posen, Keil, Kim, & Meissner, 2018: 223). These limitations may 

lead non-guided explorative experiential search be detrimental to a new firm’s environmental 

fitness and its survival (Gavetti & Levinthal, 2000). Overall, search efforts aiming to identify 

a satisficing solution that exceeds updated aspiration levels (Simon, 1955) lead to suboptimal 

outcomes for new firms subject to absolute uncertainty and noisy learning (Gans et al., 2019).  

 

Goal setting and action planning phase 

In this phase, firms select searched solutions to close the performance gap by translating them 

into updated goals of knowledge and resource accumulation and by planning the specific 

actions they will implement to achieve these goals. Both goal setting and action-planning 

processes present distinct characteristics and specific trade-offs in new firms compared to 

established companies. Goal setting is less deliberate and explicit in new firms which often 

pursue emergent logics of action such as bricolage (Baker & Nelson, 2005) or effectuation 

(Sarasvathy, 2001a) but implicit goals nonetheless emerge from prior actions and outcomes 
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(Jiang & Rüling, 2019). Furthermore, three specific trade-offs affect goal setting in new firms. 

The first is between the level of risk of updated goals and the level of remaining resources. 

While more frequent and steeper performance shortfalls increase the level of risk-taking in 

setting goals (Greve, 1998), a diminishing level of remaining resources moderates the level of 

risk taken (Singh, 1986).  Another trade-off is between goals related to survival and to growth 

with the latter being more emphasized once the former has been satisficed (Greve, 2008). A 

final goal-setting trade-off is between prioritizing goals relating to knowledge vs. resource 

accumulation depending on firms’ preferences for exploration vs. exploitation (Lewin, Long, 

& Carroll, 1999).  

 

Similarly, action orientation is distinctive in new firms as it is geared towards capturing 

opportunities earlier or faster than rivals whereas established companies’ actions focus more 

on consolidating their market position or leveraging their existing resources (Bingham & 

Eisenhardt, 2008). Action planning in new firms is correspondingly prone to several distinctive 

tensions.  In their drive to remove growth bottlenecks, new firms experience a specific trade-

off between prioritizing actions that reduce product-related limitations vs. actions that alleviate 

demand-related constraints to adoption (Eisenhardt & Bingham, 2017). A final distinctive 

tension of new firms is between prioritizing actions that increase cognition or develop direct 

learning experience (Ott, Eisenhardt, & Bingham, 2017). New firms may prioritize actions that 

increase their holistic understanding of market opportunities, competition and firm capabilities 

in order to improve their strategy (Gary, Wood, & Pillinger, 2012; Gavetti, Levinthal, & Rivkin, 

2005). Or they may opt for a more emergent strategy by learning directly from experience 

through processes such as trial and error (Bingham & Davis, 2012; Cheng & van de Ven, 1996), 

bricolage (Senyard, Baker, Steffens, & Davidsson, 2014) or improvisation (Miner, Bassoff, & 

Moorman, 2001).  
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Overall, the number and interdependency of specific trade-offs new firms face when making 

choices about their goals and corresponding actions result in a rugged performance landscape 

where peaks representing optimal combinations of choices are surrounded by valleys of 

suboptimal combinations (Levinthal, 1997; Rivkin, 2000). While the managerial challenge is 

to search for higher peaks while avoiding valleys and local peaks (Siggelkow, 2001), bounded 

rationality affecting the processes of goal-setting and action-planning draws most agents to low 

performance positions (Baumann, Schmidt, & Stieglitz, 2019: 286). Although new firms are 

not yet prone to the path dependencies that lead established firms to remain stuck to local peaks 

through local search processes (Levinthal, 1997), they are subject to absolute uncertainty which 

alters the rugged performance landscape and the position of higher peaks, or in other words 

which combinations of decisions and actions are optimal (Welter & Kim, 2018).  

 

Implementation 

In the final teleological phase of implementation, firms deploy resources to engage selected 

actions in pursuit of updated goals. The presence of absolute uncertainty influences 

implementation conditions of new firms as actions they engage can result in a variety of 

outcomes that remain completely unknowable at the time resources are allocated (Foss & Klein, 

2012: 102; Wood, Bakker, & Fisher, 2021). New firms perceive absolute uncertainty with 

contrasted postures and logics of action between those aiming for adaptation based on 

flexibility and experimentation to adjust to uncontrollable conditions and those seeking to 

influence and shape where uncertainty may lead (Rindova & Courtney, 2020). 

 

Another distinctive property of implementation is how prior learnings influence action (Levitt 

& March, 1988). Within established companies, prior learnings are encoded in routines that 
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“reflect experiential wisdom in that they are the outcome of trial-and-error learning and the 

selection and retention of past behaviours” (Gavetti & Levinthal, 2000: 113). But new firms 

haven’t yet developed such routines which require repeated experiences of a similar nature to 

take hold (Nelson & Winter, 1982). If learnings in new firms remain tacit knowledge uncoded 

into routines or heuristics, they are not conducive of performance (Bingham, Eisenhardt, & 

Furr, 2007). A central condition of performance for action under uncertainty is therefore the 

ability to mobilize “simple rule” heuristics to guide implementation (Bingham & Eisenhardt, 

2011), especially heuristics that facilitate divergent thinking and action by synthesizing 

multiple contrasted outcomes and enabling deliberate action in open problem spaces (Gilbert-

Saad, Siedlok, & McNaughton, 2018: 77). 

 

A final distinctive characteristic of implementation in new firms compared to established 

companies is to occur under severe resource constraints. The frequent underperformance 

relative to goals in early iterations eat into the initial resource reserves of new firms while their 

capacity to generate additional resources is not yet established (Garnsey, 1998). Resource 

constraints produce distinctive logics of entrepreneurial action based on making do with current 

means and resources on hand (Baker & Nelson, 2005; Sarasvathy, 2001a). Such resource-

constrained logics of action may produce higher performance than traditional causal logics in 

contexts of high uncertainty (Welter & Kim, 2018). 

 

Summary of teleological motor 

To summarize, we propose that a teleological motor of organizational change is the central 

engine powering the resource and learning process-outcome interactions of firm growth. Firms 

engage in recurring cycles of deliberate activities towards goals which are re-evaluated at each 

iteration based on prior resource and knowledge accumulation outcomes. The presence of 
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absolute uncertainty creates unique dynamics at every phase of the teleological cycle in new 

firms compared to established companies. New firms evaluate steeper performance gaps 

relative to goals and aspirations in early iterations of their teleological cycle as they lack 

performance history and peers to set their expectations against. Performance gaps under 

uncertainty represent noisy negative feedback which new firms respond to by either under- or 

over-adjusting through organizational change. When underfitting their evaluation and response 

to negative market feedback, new firms maintain their initial set of beliefs and course of action 

unaltered which divorces them from reality and prevents necessary adjustments for survival 

and growth. When overfitting their evaluation and response, new firms uncritically react to 

noisy negative feedback by over-correcting their beliefs and actions to produce 

disproportionately risky organizational change. Over-adjusting new firms search widely for 

exploratory solutions to the performance gaps but are subject to nonlinear outcomes on their 

search efforts. New firms then articulate their search results into updated goals and actions to 

pursue with multiple implicit trade-offs made between (i) taking greater risk on updated goals 

and actions planned vs. the diminishing level of remaining resources, (ii) satisficing survival 

vs. expansion goals and (iii) prioritizing goals of knowledge vs. resource accumulation, (iv) 

reducing product-related limitations vs. alleviating demand-related constraints to product 

adoption and (v) prioritizing increased cognition vs. experience building. These trade-offs and 

their interdependencies result in an adverse rugged performance landscape where locations of 

high peaks (i.e. optimal decisions) are altered by absolute uncertainty and suboptimal 

combinations are the default choice outcome for most new firms at each iteration. During 

implementation, new firms navigate absolute uncertainty through contrasted logics of action 

that involve either adapting to unravelling unknown circumstances or influencing them. 
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3. Teleological oscillations amplified by evolutionary and dialectical forces 

 

Teleological cycle oscillations 

Successive teleological cycle iterations are prone to oscillations in both their resource inputs 

and in their resource and knowledge accumulation outcomes. First each teleological cycle 

iteration consumes different types and quantities of resource inputs according to the pace, 

breadth and timing of actions engaged during an iteration (Lichtenstein et al., 2007). Consumed 

resources also increase with the magnitude of updates on business parameters (e.g., opportunity, 

product offering, resource base and business model) selected during the search phase 

(Davidsson & Gruenhagen, 2020). These input oscillations are also largely influenced by the 

multiple dependencies on prior cycle iterations such as previous knowledge outcomes 

discussed previously and summarized in Table 1. 

 

Meanwhile, resource accumulation and knowledge outcomes resulting from each teleological 

cycle iteration also oscillate but in a way that is both decoupled from input variations and 

amplified in comparison. Decoupling is the result of absolute uncertainty which arises from 

both the open set of possible courses of action firms may pursue and the open set of possible 

outcomes these actions may produce (Packard et al., 2017). As uncertainty decouples learning 

and resource outcomes from inputs in new firms, it also introduces higher variance and non-

linearity in outcomes. Learning and resource outcomes in new firms range from marginal or 

negative most frequently to sudden non-persistent spikes. For example, learning from repeated 

failed attempts in new firms produces sudden nonlinear first-order transitions in learning 

outcomes (Yin, Wang, Evans, & Wang, 2019). Similarly, high growth episodes measured in 

steep sales or employment increase are “one hit wonders” preceded by negative growth 
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outcomes in prior periods leading to the episode (Daunfeldt & Halvarsson, 2015) and followed 

by lower probability of experiencing another high growth episode (Esteve-Pérez et al., 2022). 

 

Evolutionary and dialectical influences on teleological cycle oscillations 

The erratic oscillations observed in teleological cycle outcomes across iterations reflect other 

motors of organizational change being at work (van de Ven & Poole, 1995: 527). We propose 

that teleological cycle oscillations within and across firms are also influenced by evolutionary 

and dialectical forces of organizational change as outlined in Figure 3. Evolutionary and 

dialectical motors interact with the recurring teleological cycle through feedback loops which 

can alternatively be positive (i.e., strengthening) or negative (i.e., weakening) and involve tight 

vs. loose coupling between elements. It is from such variations of feedback loops between 

different motors of change in positive vs. negative direction and loose vs. tight coupling that 

nonlinear patterns arise (Garud & Van De Ven, 2012: 214; van de Ven & Poole, 1995: 536)  

 

Figure 5: Articulation of motors of organizational change in new firm growth 

 

 

Both internal and external evolutionary forces affect recurring teleological iterations of new 

firm growth. First, learning from each teleological iteration cycle builds over time in an internal 
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Lamarckian evolutionary learning process about which resources are allocated to which 

strategic actions and opportunities (Burgelman, 1991; Penrose, 2009: xiii). Such evolutionary 

learning process is particularly stringent in the case of new firms given initial resource and 

knowledge scarcity and noisy learning environment. It manifests in the resource allocation 

decisions which involve intense internal competition between different possible expansion 

opportunities, product orientations and strategic actions to pursue given the scarcity of 

resources (Baum & Rao, 2004). The multiple solution options considered during the search 

phase represent variations while selection occurs through the actual allocation of scarce 

resources to only a few options. Retention happens through the progressive build-up of a 

repertoire of learning heuristics (Bingham & Eisenhardt, 2011) and experiential “wisdom” 

which accumulate as a result of positive and negative reinforcements of prior choices (Levitt 

& March, 1988). Each teleological cycle iteration is therefore a selection event which through 

repetition forms a multistage selection evolutionary force winnowing down over time resources 

mobilized, opportunities pursued, product orientations taken and strategic actions engaged by 

a given firm (Eckhardt & Ciuchta, 2008). Initial and progressive imprinting influences firms’ 

adaptations more than external contingencies (Levinthal, 1997). 

 

External evolutionary forces also affect teleological cycle oscillations. For example, 

environmental munificence affects resource pools accessible to new firms (Castrogiovanni, 

1991) and in turn their survival (Levinthal, 1991a) and their growth (Chowdhury & Endres, 

2021). Multistage external selection dynamics also affect which types of new firms are most 

likely to attempt raising, and in turn obtaining, external funding (Eckhardt, Shane, & Delmar, 

2006). Finally, external and internal evolutionary forces interact to produce co-evolutionary 

dynamics. Firm adaptation and population selection are interrelated forces (Levinthal, 1991b). 

Cumulative effects of exploration vs. exploitation adaptations at the level of a firm produce a 
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legacy that affects its long-term survival and growth outlook (Lewin et al., 1999). Legacies 

also emerge at the level of an industry reflecting barriers to entry, competition intensity, rate of 

technological tension, growth and size dynamics. During periods of environmental stability, 

firms and populations adapt by elaborating and reinforcing dominant organizational efforts but 

as the rate of environmental change increases, firms attempt to create new fitness, which 

increases selection  (Lewin et al., 1999: 539)  

 

Powerful dialectical dynamics are also at play as growth in new firms both creates and 

accommodates a tension between organizational continuity and change at every stage of the 

teleological cycle (Desantola & Gulati, 2017).  A dialectical tension arises in the evaluation 

phase as early teleological iterations produce performance outcomes which are open to 

opposite interpretations for firms lacking performance history (Joseph & Gaba, 2015: 1961) 

amplified by the “fuzzy” aspirations and goals (Cohen et al., 2019: 4). This informational 

ambiguity extends into the search and goal-setting phase as founders’ interpretation of market 

feedback may either challenge or strengthen their beliefs (Kirtley & O’Mahony, 2020: 23). The 

dialectical tension between continuity and change also manifests during search in the resource 

mobilization efforts between fitting in with institutional expectations to reassure stakeholders 

(Pahnke, Katila, & Eisenhardt, 2015; Zott & Huy, 2007) and standing out to gain a 

differentiation advantage (Navis & Glynn, 2011; Zhao, Fisher, Lounsbury, & Miller, 2017). 

Finally, dialectical tensions manifest during the implementation phase in resource allocations 

to, for example, hiring between following homophily dynamics by continuing to hire similar 

trusted profiles (Ruef, Aldrich, & Carter, 2003) and professionalizing hires to increase external 

credibility (Hellmann & Puri, 2002). Such tensions make the managing team diversification 

particularly difficult within new firms even when beneficial (Beckman & Burton, 2008). 
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Evolutionary and dialectical forces interact with the teleological motor through feedback loops 

which can alternatively be positive (i.e., strengthening) or negative (i.e., weakening). When 

feedback loops are positive, change is reinforced and produces exploding complexity whereas 

negative feedback dampens change effects and is a source of stability between motors (Mitchell 

Waldrop, 1992). Outcomes of a teleological cycle iteration form a selection event for the 

evolutionary motor as solutions adopted and strategic actions deployed during that iteration are 

likely be considered again in subsequent iterations if outcomes are evaluated positively 

whereas they are likely be discarded if outcome are evaluated negatively. Likewise, founders’ 

interpretations of teleological cycle outputs either as strengthening or challenging beliefs is an 

input to the dialectical motor by prompting either strategic change or continuity (Kirtley & 

O’Mahony, 2020: 23). Reciprocally, evolutionary and dialectical motors feed back into every 

stage of subsequent teleological cycle iterations as described earlier. 

 

In addition to fluctuating between positive (i.e., strengthening) vs. negative (i.e., weakening) 

direction, feedback loops between motors of organizational change also vary between loose 

and tight coupling (Garud & Van De Ven, 2012). Loose (vs. tight) coupling reflects situations 

where elements involved in the feedback loop affect each other “suddenly (rather than 

continuously), “occasionally (rather than constantly), negligibly (rather than significantly), 

indirectly (rather than directly), and eventually (rather than immediately)”(Weick, 1982: 380). 

Loose vs. tight coupling also reflects dialectical dynamics between elements’ responsiveness 

and distinctiveness rather than end points of a single continuum scale (Orton & Weick, 1990). 

Loose coupling arises from causal indeterminacy which itself emerges from uncertainty (Weick, 

1976: 4). In our conceptualization, we propose that resource allocation/accumulation feedback 

loops have a tighter coupling than learning/knowledge feedback loop while 

teleological/evolutionary and teleological/dialectical feedback loops have the loosest coupling.  



 
66 

 

Overall, variations of feedback loops between the teleological, evolutionary and dialectical 

motors in positive vs. negative direction and loose vs. tight coupling produce nonlinear 

feedbacks which can fluctuate from positive to negative with response strength not directly 

proportional to the feedback stimulus (Garud & Van De Ven, 2012). The simultaneity of 

positive and negative feedback loops produces a nonlinear dynamic system behaviour (Dooley, 

2021b)  Such system may be best approximated through stochastic models (Eubank & Farmer, 

1990; van de Ven & Poole, 1995: 535). Its dynamics involving local interdependent nonlinear 

feedback loops can be described as “pink noise” or constrained randomness (Dooley & van de 

Ven, 1999: 368). 

 

4. Discussion 

The paper makes two contributions to firm growth literature and one to the organizational 

change literature. First, by surfacing overlooked implicit assumptions within the Penrose 

perspective which is the field’s central conceptual pillar (Zupic & Drnovsek, 2014), we reframe 

it using a system perspective (von Bertalanffy, 1969) of interactions to bridge the process-

outcome dichotomy which has polarized research orientations and stalled conceptual 

developments (Leitch et al., 2010; McKelvie & Wiklund, 2010; Wright & Stigliani, 2013). 

Process and variance perspectives are complementary but are held as mutually exclusive 

alternatives to explore phenomena (van de Ven, 2007). Variance models analyse changes in 

dependent variables through covariations in properties or attributes of predictors. Properties 

and attributes vary in qualitative or quantitative value but the nature of predictors and 

dependent variables are assumed to remain fixed entities over time. Relationships between 

predictors and dependent variables are assumed to be unidirectional and operate continuously 

and constantly over time (Mohr, 1982; Poole et al., 2000: 36). Variance-based explanations 
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should identify conditions that are necessary and sufficient for the outcome to occur (Mohr, 

1982). Meanwhile, process models emphasize time-ordered sequences of events which affect 

entities (i.e. variables) of interest over time. Entities may change over time as they are affected 

by changing attributes and events (Poole et al., 2000: 36). Process-based explanations identify 

necessary conditions in the form of critical events that need to occur for an outcome to 

materialize but the mechanism is typically probabilistic rather than deterministic as 

“subsequent events, conjunctions and confluences also influence the subject and may alter the 

direction imparted by earlier events” (Poole et al., 2000: 41). The system perspective offers 

the opportunity to bridge and extend the variance and process perspectives in several ways. 

First it enables to incorporate bidirectional causality between process and outcome through 

feedback loops to unlock novel insights about a phenomenon (Dooley, 2021b). Specifically in 

the case of firm growth, the system perspective allows to incorporate the positive and negative 

feedback loops of prior period performance onto current period performance and to incorporate 

the contrasting short- and long-term effects of recent performance (March & Sutton, 1997). 

More broadly, the system perspective can enable greater precision in specifying constructs and 

relationships used in variance or process related explanations (Burton-Jones et al., 2015).  It 

enables to “understand the effect of events on the state of an entity (a variable) or to identify 

the effect of a contextual variable on the evolution of events” (Langley, 1999: 693). For 

example, it allows to incorporate specific outcomes of growth as inputs to subsequent events 

and processes rather than as pure static termination points (Langley, Smallman, Tsoukas, & 

Van De Ven, 2013).  

 

Our reframing of the Penrose perspective also enables to clarify some of its ambiguities and 

limiting interpretations that have stifled conceptual and empirical developments in growth 

literature. Penrose’s definition of growth as a “a process of development…in which an 
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interacting series of internal changes leads to increases in size.” (Penrose, 1959: 1) has 

encouraged an unfolding linear developmental interpretation. Combined with her depiction that 

a “predisposition to grow is inherent in the very nature of firms”  (Penrose, 1955: 531), it has 

solidified an interpretation in subsequent literature of growth as an inexorable positive drift of 

firms, curbed only by temporary constraints on managerial capacity and resources (Harris, 

2007). Yet Penrose’s implicit assumptions about availability of unused resources to allocate 

and sufficient knowledge about resources and opportunities to ensure efficient resource 

allocation, reflect a research emphasis on established companies and identifying “necessary 

and sufficient conditions for successful growth” (Penrose, 1959: 6), rather than a definition of 

intrinsic properties applicable to all types of firms and growth outcomes. Our further 

characterization of the resource and learning process/outcome interactions embedded in firm 

growth through organizational change motors offers a path forward to capture heavy-tailed 

distributions of outcomes (Andriani & McKelvey, 2009) and sensitivity to initial conditions 

(Eisenhardt & Schoonhoven, 1990). Furthermore, our conceptualization offers a different 

solution to the “chicken and egg” problem of the Penrose view for resource emergence in new 

firms as excess resources need to be available to produce growth, but growth is required to 

produce excess resources. Prior contributions have shown how new firms adopt a staged 

approach of sequentially solving problems of accessing, mobilizing and then deploying 

resources before they either successfully generate excess resources for survival and growth, or 

die trying (Garnsey, 1998). Our characterization suggests that excess resources may emerge 

generatively from the learning and resource interactions through a non-staged emergent process 

with multiple possible outcomes (Lichtenstein, 2014). Finally, our reframing of the Penrose 

view incorporates a more central influence of uncertainty. Instead of uncertainty being a barrier 

to growth whose impact depends on the amount of resources available within firms to diversify 

it away by pursuing less uncertain new opportunities (Penrose, 1959: 57), our conceptualization 
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incorporates uncertainty as a background noise affecting learning and resource process-

outcome interactions at every phase of the teleological cycle. 

 

The second main contribution of the proposed conceptualization is to bridge three seemingly 

conflicting meta-views about the causality of firm growth. The deterministic meta-view 

combines theoretical explanations of growth based on factors outside of a firm’s control or 

influence. These factors may be external to the firm such as industry structure in the industrial 

organization tradition (Acs & Audretsch, 2005) or environmental selection in the population 

ecology strand (Barron, West, & Hannan, 1994). These deterministic factors may also be 

internal to the firm but beyond its control such as founders’ characteristics in a human capital 

perspective (Chandler & Hanks, 1994) or organizational routines in the evolutionary 

economics tradition (Nelson & Winter, 1982). Finally, deterministic drivers of firm growth can 

span across internal-external boundaries such as prevailing returns to scale (Marshall, 1890), 

relative productivity position (Jovanovic, 1982) or economic rent extracted from resources 

controlled (Barney, 1986). Meanwhile, the voluntaristic meta-view emphasizes the role of 

decisions or behaviours in firm growth. With this meta-view, firm growth results from 

managers’ resource allocation decisions driven by their perception of expansion opportunities 

(Penrose, 1959) or personal utility maximization (Marris, 1963) or from the dynamic 

capabilities managers can extract from a firm’s resource base (Eisenhardt & Martin, 2000; 

Teece, Pisano, & Shuen, 1997). Growth may also result from the trade-off between exploration 

and exploitation activities (March, 1991) or to bridge performance gap with aspiration levels 

(Greve, 2008). Finally, the stochastic meta-view rooted in the seminal contribution of Gibrat 

(1931) about randomness of firm growth rates has been the dominant theoretical perspective 

within econometrics. Over the years, this view has expanded to identify possible sources of 

randomness such as capture of new opportunities (Buldyrev, Growiec, Pammolli, Riccaboni, 
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& Stanley, 2007; Ijiri & Simon, 1967) or entrepreneurial over-optimism driving gambler’s ruin 

patterns (Coad & Storey, 2021; Storey, 2011).  

 

These competing meta-views about firm growth extend a longstanding debate about the 

respective influences of agency, determinism and randomness in firm performance. Our 

conceptualization reconciles them by combining an inherently voluntaristic causality structure 

through the teleological motor while the evolutionary motor is deterministic in nature and the 

dialectical motor incorporates voluntaristic and deterministic tendencies as the product of 

conflicting agencies. As such, our paper introduces a critical realist perspective into firm 

growth literature where determinism and voluntarism coexist by enabling and feeding on each 

other (Bhaskar, 2008). Pre-existing structures determine resource availabilities and founders’ 

initial beliefs about expansion opportunities. They create conditions which are only 

contingently realised through actions firms pursue (Whittington, 1988: 528). For example, 

expansion opportunities are pre-determined by founders’ beliefs about demand-side 

propensities but only actualized through entrepreneurial action (Ramoglou & Tsang, 2016). 

Within our proposed conceptualization, random-like patterns emerge from the combined 

influence of the three organizational change motors that may be best approximated through 

stochastic models (Eubank & Farmer, 1990; van de Ven & Poole, 1995: 535). The observable 

“pink noise” or constrained randomness only reflects the influence of local interdependent 

nonlinear feedback loops (Dooley & van de Ven, 1999: 368). Randomness is therefore a 

fallback attribution of epistemological rather than ontological nature that emerges from the 

nonlinear system interactions that involve an intricate chain of actions and events which each 

have their underlying causality (Bandura, 1998; Merlin, 2014). This nonlinear system view 

contrasts with the traditional stochastic view which places ontological randomness (or 

indeterminacy) as the source of firm growth and new firms “as corks in the sea driven by a 
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range of factors beyond their power to control” (Coad et al., 2013: 628). Prior critiques of this 

stochastic view have articulated its methodological and conceptual limitations (Derbyshire & 

Garnsey, 2014, 2015) and suggested “an interplay between an epistemological randomness and 

agency […] as a promising avenue for future research [on new firm growth]” (Derbyshire, 

Garnsey, & Haywood, 2013: 3). Our conceptualization anchors the causality of firm growth in 

a critical realist combination of voluntarism and determinism and places epistemological 

randomness as the consequence of this causal structure. It reaffirms the non-separable roles of 

voluntarism and determinism in organizational performance (Astley & Van de Ven, 1983; 

Hrebiniak & Joyce, 1985) by proposing a causal structure where both agent decisions and 

epistemologically random events matter because they have deterministic consequences (de 

Rond & Thietart, 2007). In addition, our reframing of randomness as a “knowledge problem” 

creates bridges with recent developments in the entrepreneurship literature. A knowledge 

problem is “an epistemological obstacle to strategic action that manifests in terms of the 

novelty being confronted” (Townsend et al., 2018: 661). The recent reframing of uncertainty 

as a knowledge problem has enabled to unlock insights about how entrepreneurial action can 

occur despite opportunity unknowability (Arikan, Arikan, & Koparan, 2020; Ramoglou, 2021). 

Likewise, we are hopeful that reframing randomness as a knowledge problem in firm growth 

literature may open new avenues for research.  

 

The final contribution of this paper is to the organizational change literature by proposing a tri-

motor organizational change model which combines a teleological motor, an evolutionary 

motor and a dialectical motor. This specific combination of ideal motor types represents an 

explanation of organizational change and development which has not yet been explored in 

management literature (van de Ven & Poole, 1995: 533). Furthermore, the paper explores a 

research frontier of the organizational change literature by examining in detail how variations 
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in direction (strengthen vs. weaken) and differences in strength (tight vs. loose coupling) of 

feedback loops between these motors operate and how they produce nonlinear dynamics (van 

de Ven & Poole, 1995: 535).  

 

5. Conclusion 

The purpose of this paper has been to propose a conceptualization of firm growth capable of 

reconciling Penrosean foundations of resource allocation and accumulation with nonlinear 

growth empirical patterns observed in new firms. Building on implicit overlooked process-

outcome interactions within the Penrose view, we have conceptualized firm growth as a system 

of interactions between learning and resource processes and outcomes. We have further 

characterized these interactions through teleological, evolutionary and dialectical motors of 

organizational change and finally articulated how feedback loops between these motors may 

produce nonlinear resource accumulation outcomes. In so doing, we established some possible 

foundations for a dynamic theory (Porter, 1991) of firm growth that goes beyond identifying 

the factors of growth cross-sectional performance at a given period to emphasize the 

longitudinal dynamics by which firm sizes evolve over time. While developing such a dynamic 

approach requires a granular understanding of processes (Langley & Tsoukas, 2010) and 

especially their nonlinear properties (Greenwood & Hinings, 1996), our conceptualization 

suggests that how processes interact with outcomes through feedback loops plays a central yet 

under-investigated role (Dooley & Van de Ven, 2016) that holds promises for novel insights.
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ESSAY II- RICH AND POOR ALIKE: A META-ANALYTIC REVIEW OF FINANCIAL 

RESOURCES IMPACT ON NEW FIRM GROWTH 

 

This essay examines how the quantity of financial resources mobilized by new firms affects their 

early growth. By consolidating through a meta-analysis effects from 21 primary published samples 

representing a total sample size of 20,442 firms under eight years of existence, we test competing 

hypotheses of a linear positive, linear negative or curvilinear relationship derived from juxtaposing 

theoretical predictions and empirical evidence. Our findings reject the linear positive and linear 

negative hypotheses and confirm a curvilinear relationship whereby low and high levels of 

financial resources are both detrimental to early growth performance whereas a moderate level is 

more beneficial. Implications for resource-based explanations of firm growth which implicitly 

assume a beneficial effect per se of versatile resources, the influence of uncertainty and time, and 

how to reframe paradoxical occurrences of beneficial resource poverty and detrimental resource 

abundance are also discussed. 

 

Keywords: financial resources, curvilinear, new firm, growth, Penrose, RBV, uncertainty 
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Growth of new firms has been a longstanding topic of research interest due to its central 

role in job creation (Birch, 1979; Haltiwanger et al., 2013) and extensive contributions to economic 

renewal and development  (Audretsch & Acs, 1994; Bhidé, 2000). Resource-based explanations 

dominate the conceptual landscape of firm growth literature (Zupic & Drnovsek, 2014). These 

explanations emphasize either that the value, rarity, inimitability, and non-substitutability (VRIN) 

of resources favour a firm’s competitive advantage and growth (Barney, 1991) or that the 

versatility of resources allows managers to extract from them a variety of services which can be 

recombined to pursue different expansion opportunities (Penrose, 1959). Both explanations share 

an implicit assumption that resources are beneficial to firm growth to offset the downside of 

resource constraints which characterize most new ventures (Aldrich & Ruef, 2006). Yet, despite 

the wide array of resources considered and the increased methodological sophistication to account 

for their possible interactions, extant research on resource antecedents of growth performance has 

only captured a small fraction of observed growth variance especially in the context of new firms  

(Gilbert et al., 2006; McKelvie & Wiklund, 2010). 

 

Recent developments have suggested three possible factors that may contribute to this situation. 

First, versatility of resources is more conducive of firm growth than their VRIN attributes because 

it increases the range of expansion opportunities that can be captured through greater combinative 

possibilities (Nason & Wiklund, 2018). Relatedly, discretionary resource slack which can be easily 

reallocated is more favourable to firm growth than non-discretionary slack (George, 2005; Mishina, 

Pollock, & Porac, 2004; Vanacker, Collewaert, & Zahra, 2017). Furthermore, uncertainty is a such 

possible boundary condition which has been under-explored yet may hinder the benefits of 

resources or make their value indeterminate (Furr & Eisenhardt, 2021) as uncertainty implies 
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unknowable and unpredictable information about which resources should be allocated to which 

opportunities and how (Ramoglou, 2021). Finally, there is a developing view that how 

entrepreneurs creatively make do with resources available and how they orchestrate them largely 

influence the effect of resources on growth in new firms (Baker & Nelson, 2005; Sirmon et al., 

2011). These factors point to more nuanced but possibly conflicting impacts of resources on growth 

in new firms. On one hand, greater amounts of versatile resources facilitate strategies to shape 

more favourable market structures under uncertainty (Rindova & Courtney, 2020). On the other, 

resourcefulness favours efficient allocation of limited resources through sequential focused 

learning (Ott & Eisenhardt, 2020) and structured low-cost experimentation (Brown & Eisenhardt, 

1997). As a result, how versatile resources help navigate the trade-off between flexible capture and 

efficient execution of uncertain opportunities (Bingham & Eisenhardt, 2008) and their resulting 

effect on firm growth remain unclear. 

 

This is the gap we address in this essay by studying how financial resources, the most versatile 

and discretionary form of resources, affect growth in new firms which are most resource-

constrained and most exposed to uncertainty. To explore this question, we take advantage of the 

meta-analytic method to study and explain the shape, direction and variation in effect sizes across 

a set of samples and value ranges rather than aim to establish a “true” effect size (Rauch, 2019). 

We find that early financial resources have a curvilinear effect on growth in new firms whereby 

low and high levels of financial resources are both detrimental to growth performance while an 

intermediate level is more beneficial.  
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The paper makes two main contributions to entrepreneurship literature. First, our paper contributes 

to the emerging discussion on resourcefulness (Williams, Zhao, Sonenshein, Ucbasaran, & George, 

2021) which emphasizes that how resources are managed matters to new firm performance. By 

highlighting that how many resources are possessed also matters, our results suggest that resource 

possession and resourcefulness may better account together than separately for differences in 

growth performance, a comparable interplay to what has been observed recently for resource 

possession and orchestration (D’Oria, Crook, Ketchen, Sirmon, & Wright, 2021). Relatedly, our 

results suggest resource possession as a boundary condition for effective bricolage beyond growth 

expectations (Steffens, Baker, Davidsson, & Senyard, 2022). Our second contribution is to shed 

light on the low explanatory power of variance-based growth models of new firms used in extant 

entrepreneurship research. Such models operate on the implicit assumption that resources produce 

a linear uniform effect across the range of outcome values (Poole et al., 2000) which our results 

directly challenge. These variance-based models also resort to ordinary least square (OLS) 

regression technique which assumes constant variance of error term (i.e. homoscedasticity) and 

absence of autocorrelation amongst observations.  Our results provide impetus for future research 

to adopt different statistical approaches to capture nonlinearity such as Generalised Least Squares 

(GLS) regressions which can account for both autocorrelation and heteroscedasticity of data 

alongside promising machine-learning based approaches such as random forest analysis (van 

Witteloostuijn & Kolkman, 2019) and Least Absolute Shrinkage and selection Operator or LASSO 

(Coad & Srhoj, 2019). 

 



 
77 

1. Theoretical development 

Resources are tangible and intangible assets owned or controlled by a firm that serve as inputs to 

production (Wernerfelt, 1984). Resources contribute to firm growth by rendering multiple services 

which can be recombined to pursue expansion opportunities that produce further resources 

(Penrose, 1959). Heterogeneity of services rendered by resources produce idiosyncratic and path-

dependent differences in resource bases which explain performance differences between firms 

operating in comparable environments (Barney & Arikan, 2017; Zott, 2003). Resources also 

enable to create a sustainable competitive advantage when they are rare, valuable and inimitable 

and non-substitutable (VRIN) (Barney, 1991; Peteraf, 1993), thereby contributing to overall firm 

performance (Crook, Ketchen, Combs, & Todd, 2008). Following this resource logic, several 

multifactorial analyses have identified initial financial capital as one of several predictors of higher 

growth in new firms (Brüderl & Preisendörfer, 1998; Cooper, Gimeno-Gascon, & Woo, 1994; 

Dahlqvist et al., 2000). However, meta-analytic evidence of the benefits of financial resources on 

firm growth remains scant and indirect. Versatile resources such as financial capital favour firm 

growth more than VRIN resources (Nason & Wiklund, 2018) but venture-capital backing has a 

very weak positive effect (Rosenbusch, Brinckmann, & Müller, 2013) while the impact of financial 

resource bootstrapping is statistically inconclusive (Miao, Rutherford, & Pollack, 2017). As these 

prior meta-analyses study the effect of indirect proxies of financial resources on growth of firms 

of all ages, narrowing down the focus to financial resources in new firms which are most resource-

constrained allows to better isolate the possible effect of financial resources on firm growth under 

condition of uncertainty, a possible boundary condition under-studied in the RBV literature (Furr 

& Eisenhardt, 2021).    
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1.1. Positive effects of financial resources on early growth in new firms 

Financial resources benefit growth within new firms through the versatility and discretionary slack 

they provide. Financial resources in new firms offer the largest possible range of services as they 

are foundational to acquiring other forms of resources (Wiklund & Shepherd, 2005). Their 

versatility enables new firms to acquire a variety of other resources to start and grow the business 

(Lee, Lee, & Pennings, 2001). Financial resources can be allocated to different market and product-

related challenges in order to establish a resource production capacity that ensures the new firm 

survival and growth (Garnsey, 1998). Their versatility also helps navigate the complex journey 

from initial idea to opportunity exploitation (Vogel, 2017) by giving new ventures runway and 

flexibility to try to reach product market fit (Kerr, Nanda, & Rhodes-Kropf, 2014). Overall, 

financial resources should thus contribute to firm growth more than other types of resources thanks 

to their superior versatility (Nason & Wiklund, 2018). 

 

Greater financial resources also produce slack which represents excess unused resources that 

buffers firms from internal and external variations (Pfeffer & Salancik, 1978; Thompson, 1967) 

and reduces intra-organizational conflicts by providing resources for more projects (Cyert & 

March, 1963). More specifically, financial slack benefits growth of new firms through three 

mechanisms: (i) by providing idle resources to pursue expansion opportunities, (ii) by encouraging 

experimentation and (iii) by buffering against liability of newness. First, financial slack represents 

idle resources which can be immediately mobilized to pursue expansion opportunities that 

contribute to firm growth (Bradley, Wiklund, & Shepherd, 2011). This is facilitated by the fact that 

financial resources are the most discretionary form of resources that can be allocated (Kim & Bettis, 

2014), especially in new firms where they come from long-term equity rather than shorter term 
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debt (George, 2005). Financial slack particularly favours firm growth when pursuing a product 

expansion logic by introducing new products to existing markets compared to pursuing a market 

expansion logic by introducing existing products to new markets (Mishina et al., 2004). Second, 

financial slack unlocks exploratory search outside organizational goals that may lead to fortuitous 

discoveries (Levinthal & March, 1981). It encourages innovative experimentation (Nohria & 

Gulati, 1996; Zahra, 1991) by protecting against uncertain outcomes of exploration projects 

(Bourgeois, 1981). Finally, financial slack buffers new firms from liability of newness 

(Stinchcombe, 1965) by helping them absorb initial losses and small mistakes (Fichman & 

Levinthal, 1991; Venkataraman, Van De Ven, Buckeye, & Hudson, 1990). Financial slack also 

buffers new firms by helping them absorb random external shocks (Levinthal, 1991a) and hold for 

longer through challenging times (Carroll, 1983: 304). This buffer from liability of newness also 

facilitates new firm growth by addressing external obstacles to survival such as product 

differentiation to thwart existing competition and internal ones such as attracting qualified 

employees (Aldrich & Auster, 1986: 177). Given the multiple mechanisms by which versatility of 

financial resources and financial slack can benefit new venture growth, we make the following 

hypothesis: 

H1: Financial resources have a positive effect on early growth in new firms 

 

1.2. Negative effects of financial resources on early growth in new firms 

However, the very mechanisms by which financial resources facilitate growth in new firms are 

double-edged and can also hinder growth. First, the versatility of financial resources comes with a 

lack of rarity, value and inimitability (Barney, 1991). Financial resources are more widely 

accessible and replicable than other types of resources and are thereby less constitutive of a 
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sustained competitive advantage (Reed & Defillippi, 1990). Merely possessing financial resources 

does not guarantee the creation of value (Sirmon et al., 2007). Versatility may also be compromised 

as higher financial resource endowments induce organizational rigidities (Mosakowski, 2017). 

This is especially the case for new firms which mobilize substantial financial resources from 

external stakeholders (typically venture capital investors) which reduce managerial discretion due 

to agency concerns about opportunism (Greiner & Lee, 2017). 

 

Likewise, with the buffer that financial slack provides against liability of newness may come 

complacency and inadaptability to navigate uncertainty. Financial slack stifles entrepreneurial 

management (Stevenson & Jarillo, 2012), thereby negatively affecting firm growth (Bradley, 

Wiklund, et al., 2011). Financial slack also induces strategic and structural mismatches with the 

environment that increase inefficiencies (Litschert & Bonham, 1978), costly tangential search 

mistakes (Lant & Mezias, 1990) and investments in low return projects (Jensen, 1986). Uncertainty 

amplifies such mismatches between exploitation strategy and the opportunity pursued which may 

lead to sub-optimal opportunity exploitation (Plummer, Haynie, & Godesiabois, 2007). 

Consequently, a direct positive impact of financial slack may be hampered by environmental 

uncertainty (Bradley, Shepherd, & Wiklund, 2011). 

 

Greater financial resources may also affect firm growth by favouring shorter-term and more 

predicable returns of exploitation over exploration activities (March, 1991). This may arise from 

the active influence of external stakeholders through board monitoring who increase preference 

for exploitation over exploration in the frequent cases of performance shortfalls in new firms (Jeon, 

2017). Greater uncommitted financial resources also represent unabsorbed slack which, unlike 
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absorbed slack in the form of excess costs in organizations (Williamson, 1963), does not influence 

risk-taking potentially conducive of future growth (Singh, 1986).  Furthermore, preferences for 

exploitation over exploration may be amplified at higher levels of uncertainty (Posen & Levinthal, 

2012) and lower levels of human capital (Chanda, Ray, & McKelvey, 2018), both of which are 

defining characteristics of new firms. Conversely, new firms with fewer financially resources may 

leverage them more efficiently (Baker & Nelson, 2005) and bring products to market more 

successfully, especially under conditions of high uncertainty (Harms & Schwery, 2020; Levinthal, 

Contigiani, & Levinthal, 2019). Resource constraints favour experimentation in young firms 

because they lack established alternatives for exploitation (Mosakowski, 2017). Resource 

constraints especially favour innovation in smaller and more competitive markets which tend to 

draw more new firms (Katila & Shane, 2005). The multiple possible downsides of financial 

resources and advantages of resource constraints on growth in new firms lead to the following 

competing hypothesis: 

H2: Financial resources have a negative effect on early growth in new firms 

 

1.3. Curvilinear effects of financial resources on early growth in new firms 

Overall, versatility and slack of financial resources are double-edged forces that produce 

countervailing positive and negative effects on firm growth. Taken together, effects of opposite 

direction may point to a curvilinear relationship (Haans, Pieters, & He, 2016)  whereby too little 

and too abundant financial resources may be equally detrimental to firm growth while a moderate 

quantity more beneficial. Several theoretical arguments point into this direction. Perceived slack 

by managers has a curvilinear effect on innovation with greater perceived slack favoring both 

greater experimentation and more complacency as to the experiments pursued  (Nohria & Gulati, 
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1996). Financial slack also has a curvilinear effect on the market capitalization of listed firms as 

shareholders acknowledge the strategic value that cash reserves represent up to a certain level (Kim 

& Bettis, 2014). A curvilinear effect of financial slack on profitability in established firms results 

from unabsorbed slack (i.e. cash) having a positive effect while absorbed slack (i.e. excess 

capacity) has a negative effect (Tan & Peng, 2003). Within new firms, low discretion slack 

(typically excess cash incurred by debt) has been shown to have a curvilinear effect on performance 

(George, 2005). Furthermore, financial slack has interaction effects with other forms of slack that 

may be detrimental to firm performance when, for example, the abundance of financial resources 

comes with excessive hiring (Paeleman & Vanacker, 2015). It is also amplified in the presence of 

venture capital investors (Vanacker, Collewaert, & Paeleman, 2013). These various considerations 

lead us to our final competing hypothesis: 

H3: Financial resources have a curvilinear effect on early growth in new firms 

 

2. Methods 

Considering that prior research suggests positive, negative or curvilinear effects of financial 

resources on early firm growth, this paper pits the three competing hypotheses simultaneously 

through a single research design using a strong inference framework (Platt, 1964). Meta-analysis 

is a well-established research method to pit competing linear and curvilinear hypotheses (Katz et 

al., 2019), to assess the effects of resources on firm growth (Nason & Wiklund, 2018) and more 

broadly on firm performance (Crook et al., 2008; Rosenbusch et al., 2013) 
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2.1. Primary samples search and selection criteria 

To identify studies for inclusion in this meta-analysis, a thorough search process involving three 

phases was implemented. The first phase was a targeted keyword search using the Web of Science 

database by combining the keywords (new OR young) AND (firm OR venture) AND resources 

AND (growth OR performance) within titles, abstracts, keywords and full texts of articles 

published since 1990 in the peer-reviewed journals identified by Shepherd and Wiklund (2009) as 

relevant to the field of firm growth and subsequently followed by numerous published meta 

analyses concerned with firm growth. The publications included are Academy of Management 

Discoveries, Academy of Management Journal, Academy of Management Perspectives, 

Entrepreneurship and Regional Development, Entrepreneurship Research Journal, 

Entrepreneurship Theory and Practice, Industrial and Corporate Change, International 

Entrepreneurship and Management Journal, International Small Business Journal, Journal of 

Business Venturing, Journal of Business Venturing Insights, Journal of International Business 

Studies, Journal of Management, Journal of Management Studies, Journal of Small Business 

Management, Managerial and Decision Economics, Organization Science, Small Business 

Economics, Strategic Entrepreneurship Journal, Strategic Management Journal. This search 

resulted in a pool of 1,072 articles. 

 

In a second step, the method and results sections of each article was reviewed to identify those 

providing a bivariate effect size between a quantitative measure of new firms’ financial resources 

at the time of company formation and/or in its early years and a widely accepted quantitative 

measure of their growth such as employment, sales or assets. Studies using independent variables 

that are close proxies of financial resources such as financial slack or venture capital backing were 
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also included. Studies were excluded when they (i) did not report a bivariate effect size between a 

financial resource related IV and a growth related DV, (ii) used samples which were either broader 

(e.g., firms older than eight years) or narrower (e.g., only a subset of young firms based on 

outcomes such as going public or being acquired) than required by our research design, or (iii) 

used qualitative or self-reported assessments of firm growth. Finally, the primary samples of 

published meta-analysis that looked at financial resource and firm performance-related topics such 

as Nason & Wiklund (2018) and Rosenbusch, Brinckmann, & Müller (2013) were verified to 

ensure that no relevant primary study had been missed in prior steps of the process. No new studies 

were found. The final sample contains 21 primary samples representing a total sample size of 

20,442 firms across many developed countries and regions as detailed in the following table. 

 

Table 6: Overview of studies included in meta-analysis 

Authors Year Sample 
Size 

Sample 
Country 

Financial 
resources 
related IV 

Growth 
related DV 

Alsos, Isaksen & Ljunggren 

Batjargal 

Baum & Silverberg 

Bessiere et al 

Boeker & Wiltbank 

Bosma & van Praag 

Brinkmann et al 

Bruderl & Preisendorfer 

Cooper, Gimeno-Gascon & Woo 

 

Davila, Foster and Gupta 

McDougall et al 

Nason et al 

Neville et al 

Quas, Marti & Reverte 

Rodríguez-Gulías et al 

Rodríguez-Gulías et al 

Short et al 

2006 

2009 

2004 

2015 

2009 

2004 

2011 

1998 

1994 

 

2009 

1994 

2009 

2014 

2021 

2018 

2018 

2009 

327 

145 

204 

118 

86 

758 

181 

1674 

530 

 

494 

123 

184 

1305 

2552 

397 

450 

7526 

NO 

CN/RU 

CA 

FR 

USA 

NED 

DE 

DE 

USA 

 

USA 

USA 

SWE 

CA 

ES 

IT 

ES 

SW 

Initial capital 

VC backing 

Total capital 

Equity raised 

VC backing 

Equity raised 

Initial staff  

Initial capital 

Capital at time 

of first sale 

VC backing 

VC backing 

VC backing 

VC backing 

Equity raised 

VC backing 

VC backing 

VC backing 

Sales 

Profit 

Sales 

Sales 

Profit 

Headcount 

Sales 

Sales 

Growth vs. 

failure prob 

Headcount 

Sales 

Sales 

Sales 

Sales 

Sales 

Sales 

Sales 
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Stam & Wennberg 

Vanacker, Manigart & Meuleman 

Walekczek, Zehren & Flatten 

Yamakawa et al 

2009 

2011 

2018 

2015 

570 

231 

2384 

203 

NED 

BEL 

DE 

JP 

Initial capital 

Owner capital 

Equity raised 

Initial capital 

Headcount 

Value-add 

Sales 

Headcount 

 

2.2. Meta analytic procedures 

This paper follows the meta-analytic procedures recommended within management research 

(Aguinis et al., 2011; Combs, Crook, & Rauch, 2019; Geyskens et al., 2009). We analyse the 

bivariate relationship between two inherently continuous variables through the Pearson product-

moment correlation coefficient r, also sometimes referred to as pairwise correlation, as measure 

of effect size (Lipsey & Wilson, 2001). More specifically, we follow the Hunter & Schmidt (2004) 

meta-analytic procedure which is by far the most frequently used and recommended procedure in 

the management domain (Aguinis et al., 2011; Geyskens et al., 2009). We follow this procedure 

for several reasons. First, this procedure is based on a random effect model which includes a 

between-study variance to factor in population differences, unlike the stringent assumption of fixed 

effect models that there is no variation of population parameters between studies and no population 

sampling errors (Hunter & Schmidt, 2004). Furthermore, the Hunter and Schmidt uses by default 

“raw” untransformed published effect size coefficients but offers sophisticated techniques to 

correct raw coefficients for specific studies when needed. These correction techniques allow us to 

incorporate studies that use dummy variables and logistic regressions involving artificially 

dichotomized measures of financial resources (e.g., venture capital backing vs. no backing) or firm 

growth (e.g. high growth vs. low growth). Finally, the Hunter & Schmidt procedure recommends 

to weigh effect sizes of primary studies depending on sample sizes, which we do by using the  

sample-size weighted mean effect size !!"# of bivariate correlations. We run the procedure using 

the R software package Metafor (Viechtbauer, 2010). 
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2.3. Linear and curvilinear effect testing procedures 

To test our competing hypotheses about linear positive and negative effects of financial resources 

on new venture growth, (H1 and H2), we calculate the sample size-weighted mean effect size !!"# 

and 95% confidence interval across all our primary studies. To test the curvilinear relationship 

hypothesis, we adopt a meta-regression approach where each primary sample’s predictor mean is 

treated as a moderator of the relationship considered (Gonzalez-Mulé & Aguinis, 2018). Meta 

regression is the most established method to test curvilinear effects in published meta analyses 

because of its ease of implementation as it does not require supplementary data to be provided by 

primary study authors (Mackey, McAllister, Maher, & Wang, 2020). It is most commonly 

implemented by dividing primary samples into subgroups corresponding to different value ranges 

of the predictor (typically low/medium/high) and comparing meta analysed effects levels for each 

subgroup (Jin et al., 2017; Mackey, Roth, van Iddekinge, & McFarland, 2019; Palich et al., 2000). 

However, we take advantage of the continuous nature of our predictor by meta-regressing (when 

available) the financial resources mean of a given sample (converted in 2022 USD dollars) onto 

the resources to growth effect size found for this study. Using this approach, a curvilinear effect is 

demonstrated when the regression model has an intercept and a slope of opposite signs which 

suggests a change in effect direction (from positive to negative or vice versa) at a certain threshold 

of predictor value (Sturman, 2003).  

 

3. Results 

An overview of the study-level effect sizes as well as the 95% confidence interval for the sample 

size-weighted mean effect size !!"#  following a random effect model is provided in Figure 1. 
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Further model statistics are outlined in Table 2. Our results show a 95% confidence interval that 

includes zero and a high p value of 0.265, precluding us from rejecting the null hypothesis and 

allowing us to simultaneously reject both hypotheses H1 and H2 of a linear positive and linear 

negative effect of financial resources on new venture growth (Hak, van Rhee, & Suurmond, 2016) 

  

Figure 1: Forest Plot of Meta-Analysis Bivariate Linear Test Results 

 

Table 7: Forest Plot of Meta-Analysis Bivariate Linear Test Results 

N k r 95% "#$ 95% "#% SE T p Q  I² 
 

20,442 21 .03 -.03 .09 .03 1.11 .265 114.77 79.34 
Note: $%&= lower bound confidence interval $%'= upper bound confidence interval 
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The curvilinear testing results derived from the meta-regression following the Sturman method are 

detailed in table 8. Both intercept and slope values are statistically significant with p values of 

0.002 and 0.014 respectively. The sign of the intercept is positive which suggests that the resource-

growth relationship is initially positive for lower values of resources.  The negative slope for 

resources suggests that this relationship decreases as the amount of resources increases. Following 

the approach outlined in Sturman (2003), dividing the intercept by the absolute value of the slope 

yields from which resource level onwards the effect becomes negative. More specifically 

0.135/9.4×10-8=1,436,170. In other words, the expected correlation between resources and growth 

is positive in samples where the mean amount of financial resources is less than US$1.436 million 

and negative in samples above this amount. Our hypothesis of a curvilinear effect of financial 

resources on new firm growth is thus verified. 

 

Table 8: Test of Non-Linear Effect of Study-Level Financial Resources on Growth 

N k Parameters Estimate SE T p 95% "#$ 95% "#% 

7,693 8 Intercept 

Resources 

0.135 

-9.4×10-8 

.02 

.00 

7.332 

-4.138 

.002 

.014 

.08 

-15.6×10-8 

.18 

-3.1x10-8 

Note: $%&= lower bound confidence interval $%'= upper bound confidence interval 

 

4. Discussion 

This paper contributes foremost to resource-based firm growth literature by problematizing an 

important implicit assumption that financial resources are beneficial per se to firm growth because 

of their versatility. This implicit assumption is the latest instantiation of a problematic tautological 

definition of resources as intrinsically beneficial to a firm’s performance (Priem & Butler, 2001). 
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This a priori positive-framing of resources is intrinsic to the RBV definition of resources (Barney, 

1991: 101; Mosakowski, 2017: 108) but also present in the Penrosean view where resources are 

versatile raw materials from which various possible services can be extracted to pursue expansion 

opportunities (Foss, 1999; Mahoney, 1995). Calls for more granular work on which types of 

resources contribute to firm performance and how (Kraaijenbrink et al., 2010) have led to recent 

developments contrasting the benefits of resource versatility for firm growth while VRIN attributes 

have negligible or even detrimental effects (Nason & Wiklund, 2018). We further advance this 

questioning by highlighting that the benefits of the most versatile form of resources on firm growth 

may be undermined in the context of new firms. In doing so, our results introduce two possible 

boundary conditions to the Penrose logic about benefits of versatile resources on firm growth in 

the context of new firms. 

 

The first is firm age which matters because “a glaring shortcoming of the existing literature on 

RBV is ignoring time” (Zahra, 2021: 1851). Consistent with Penrose’s logic that firm growth 

depends on available managerial capacity to allocate available resources to perceived opportunities, 

several time-incompressible processes need to unfold for new firms to expand their managerial 

capacity and take advantage of resources on hand. First new firms need to expand their managerial 

team beyond the founding team which takes more time than in established companies given the 

homophily and strong ties dynamics at play (Ruef et al., 2003). Furthermore, identifying the 

“productive opportunity set” (Penrose, 1959) accessible to a new firm involves an incompressible 

cycle of forming beliefs about uncertain opportunities, testing these beliefs and adjusting them 

based on market feedback (Zellweger & Zenger, 2021). Finally, developing the transactive 

memory system (Zheng, 2012) of the managerial team that facilitates successful pursuit of 
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opportunities also requires time (Kollmann, Hensellek, Stöckmann, Kensbock, & Peschl, 2020; 

Lazar et al., 2021). These different processes point to a necessary learning maturation of 

entrepreneurial cognition (Grégoire, Corbett, & Mcmullen, 2011; Shepherd & Patzelt, 2018) 

before it can take advantage of financial resources on hand to expand a new firm’s range of 

expansion opportunities in proportion. 

 

The second possible boundary condition to the expected benefits of versatile resources suggested 

by the Penrose logic that our results introduce is uncertainty. Unlike established firms which can 

manage their acceptable level of risk through resource allocation diversification across different 

possibilities of expansion when they encounter “unavoidable uncertainty” (Penrose, 1959: 54), 

new firms cannot diversify uncertainty away by simultaneously pursuing multiple options across 

very different products and markets because of their resource constraints (Sarasvathy, Menon, & 

Kuechle, 2013: 426). Instead, a new firm irreversibly allocates resources to a given opportunity 

until it is successfully exploited or until the firm pivots to another opportunity if remaining 

resources allow (Garnsey, 1998). Yet uncertainty may hinder the benefits of resources or make 

their value indeterminate (Furr & Eisenhardt, 2021). For example, tangible property-based 

resources are more beneficial to firm performance in stable predictable environments while 

intangible knowledge-based resources are more advantageous in uncertain fast-changing market 

settings (Miller & Shamsie, 1996). 

 

Our central finding also has some important methodological implications. The prevailing implicit 

assumption of per se benefits of resources on firm growth has been solidified by the field’s 

predominant emphasis on variance-based models (McKelvie & Wiklund, 2010; Mohr, 1982), a 
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research method which assumes that the predictor considered produces a single direction effect of 

proportionate intensity across the range of outcome values (Poole et al., 2000). By challenging this 

implicit assumption, our finding may explain why resource-based models have only captured a 

limited fraction of the variance observed in growth outcomes to date (Coad, 2009; Davidsson et 

al., 2006). Progress has been especially slow in the context of new firms (Gilbert et al., 2006; Woo 

et al., 1994) despite the vast array of resource antecedents considered (Chrisman et al., 1998; 

Cooper, 1993; Cooper et al., 1989; Duchesneau & Gartner, 1990; Eisenhardt & Schoonhoven, 

1990; Sandberg & Hofer, 1987; Van de Ven et al., 1984) and the increased methodological 

sophistication to move away from simple additive models and incorporate interactional effects 

between antecedents (Baum et al., 2001) or configurational combinations of antecedents (Wiklund 

& Shepherd, 2005). Our finding provides grounding to move beyond ordinary least square (OLS) 

regression techniques to more sophisticated statistical techniques capable of handling nonlinearity 

in order to improve goodness of fit of explanatory model (Coad & Srhoj, 2019; van Witteloostuijn 

& Kolkman, 2019).  

 

This paper also contributes to literature on slack by introducing a negative effect on growth of the 

most discretionary form of slack beyond a threshold in a context of uncertainty. The slack literature 

has already suggested an overall curvilinear effect of slack on firm growth (Mishina et al., 2004) 

and profitability (George, 2005; Tan & Peng, 2003; Vanacker et al., 2017) as a result of opposing 

effects between a positive effect of discretionary (or unabsorbed) slack such as financial slack and 

a negative effect of non-discretionary (or absorbed) such as human slack. Slack literature has also 

identified that positive effects of financial slack on firm profitability are prone to diminishing 

returns (Vanacker et al., 2017) and dampened by environmental uncertainty (Bradley, Shepherd, 
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et al., 2011). Our finding suggests that the mechanisms by which discretionary resource slack 

affects firm growth and the influence of uncertainty on these mechanisms need to be further 

understood. A possible path forward suggested by this result is an integration of behavioural 

mechanisms (i.e. discretionary slack provides a buffer and flexibility to experiment under 

uncertainty) with resource constraints arguments (i.e. firms with fewer discretionary resources will 

utilize them more efficiently) which have been considered as opposite forces in curvilinear slack 

literature to date through research designs that enable effect comparisons across different levels of 

environmental dynamism as a measure of uncertainty. 

 

This paper also bridges through a curvilinear perspective benefits of resource poverty and 

downsides of resource abundance which have traditionally been held as isolated anomalies and 

more recently as paradoxical occurrences in the resource-based view (RBV) literature. First, 

benefits of resource poverty and downsides of resource abundance have traditionally been handled 

as isolated anomalies given the a priori positive definition of resources. Only very recently have 

such isolated occurrences been reframed as paradoxical trajectories whereby resource abundance 

may “sow seeds of vulnerability and ultimately of competitive weakness and failure” while 

resource poverty imposes “energetic response, collaboration and fresh thinking which foster 

attitudes that launch successful initiatives” (Miller & le Breton-Miller, 2020: 1901, 1905). These 

paradoxical trajectories nonetheless continue to be treated as independent of each other and as 

exceptions rather than the rule, not as “predominant occurrences but rather evolutionary 

possibilities that may be worth researching” (Miller & le Breton-Miller, 2020: 1910). Our finding 

suggests that, at least under condition of uncertainty faced by new firms, such trajectories may be 

more systematic and connected to each other through the curvilinear perspective.  
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Finally, this essay contributes to the emerging discussion on resourcefulness by emphasizing that 

further needs to understood about how it interacts with the actual level of resources on hand. 

Resourcefulness can be defined as “a boundary-breaking behaviour of creatively bringing to bear 

and deploying resources to generate and capture new or unexpected sources of value in the process 

of entrepreneurship” (Williams et al., 2021: 4). In this perspective, performance does not emerge 

from the ex-ante value of resources but emerges ex post from how entrepreneurs “make do by 

applying combinations of resources at hand to new problems and opportunities” (Baker & Nelson, 

2005: 333; Sarasvathy, 2001b) and how they orchestrate such resources (Sirmon et al., 2011). 

Beyond their mobilization, it is the management of resources that is strategic to the performance 

of new firms (Clough, Fang, Bala Vissa, & Wu, 2019; Zahra, 2021). Resourcefulness has primarily 

been studied as a behaviour imposed by necessity and prompted by resource constraint with recent 

developments considering how it can be exploited to stimulate creativity and encourage innovation 

in well-resourced ventures (Sonenshein, 2014). While early discussions on resourcefulness have 

clarified that resource possession alone is not sufficient to account for differences in performance, 

our results suggest that resource possession continues to matter in the context of new firms and 

that interactions between resourcefulness and level of resources on hand deserve further 

investigation. It has been shown recently that possession and orchestration of resources better 

account for differences in growth performance when considered jointly than separately (D’Oria et 

al., 2021). Our results hint that a similar dynamic may be at play in the case of resource possession 

and resourcefulness. 
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5. Limitations, possible remedies and future research 

This meta-analysis has one main limitation which is its limited number of primary studies although 

it exceeds the minimum number of 12 studies required for validity (Lipsey & Wilson, 2001). The 

sample could be expanded by broadening the scope of the research project to include SMEs, 

relaxing selection criteria to include samples only covering certain types of new firms (e.g. those 

going public or being acquired), using subjective measures of firm growth for the dependent 

variable and actively seeking non-published studies through forum requests and doctoral 

dissertation databases. 

 

Another possible solution to address the limited number of samples included in the meta analysis 

would be to supplement its results with curvilinear testing on large primary samples. Preliminary 

testing results on the Kaufmann Firm Survey, one of the largest longitudinal datasets of new firms 

available (Robb & Farhat, 2013), confirm the curvilinear shape but need to be supplemented by 

further robustness analyses and other large longitudinal datasets such as PSEDII (USA), PSED 

China or CAUSEE Australia. An important advantage of this solution is that it would also address 

a methodological limitation related to the Sturman meta-analytic curvilinear testing procedure used 

in this paper which does not formally reject an alternative interpretation of decelerating positive 

effect or accelerating negative effect and thus needs to be supplemented with a full quadratic 

regression analysis on large primary datasets available to confirm the exact shape of the effect 

analysed (Katz et al., 2019).  

 

A secondary methodological limitation related to the Sturman curvilinear testing method is to not 

isolate the effect of the independent variable of interest while controlling for other independent 
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variables involved in the multivariate models of the primary studies included. As a result, an 

alternative approach to the Sturman method used in this paper has recently been deployed in 

psychology literature to study the quadratic relationship of the partial effect or semi partial effect 

(rather than the bivariate product moment correlation) onto the dependent variable of interest(Aloe, 

2014; Aloe & Becker, 2012; Aloe & Thompson, 2014). While this newer method may offer greater 

precision, it requires the participation of primary study authors to produce the quadratic data 

needed and therefore implies a large starting sample size to account for non-responses (Mackey et 

al., 2020). Furthermore, there is still an on-going debate about the relative efficacy of partial and 

semi partial correlations compared to bivariate product moment correlations which has led to calls 

to refrain from using it in the management field (Combs et al., 2019: 13).  

  

Finally, there is an important expansion opportunity to this research. We observed early in the 

paper that an implicit assumption of variance models is that the predictor of interest produces a 

single direction effect of proportionate intensity across the range of outcome values  (Poole et al., 

2000). One promising nonlinear hypothesis we did not explore in this paper is the possibility that 

with increased financial resources comes greater variability in growth performance. Very high 

level of financial endowments usually signal venture-capital backing for new firms that represent 

a distinctive high risk-high reward profile (Gompers & Lerner, 2001). The possibility of a mean-

variance trade-off in firm performance exists with firm survival likelihood decreasing as its 

average performance improves (March, 1991). Preliminary findings suggest that such a variability 

effect of financial resources on sales performance exists in the case of the Kaufmann Firm Survey 

primary sample (Cavarretta & Furr, 2015). Expanding this initial result by running a multiplicative 
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heteroscedasticity regression approach (Sørensen, 2002) across the sample of primary studies 

covered in this meta-analysis would provide a valuable extension of its results. 

 

6. Conclusion 

Resource constraints were traditionally perceived as the bane of new firms until the practice of 

lean entrepreneurship supported by research advances on bricolage, effectuation and 

resourcefulness swung the pendulum in the opposite direction. This paper develops a more 

nuanced position by revealing a double-edged effect of financial resources onto early growth 

performance in new firms. While under-capitalization in early-stage entrepreneurship may be a 

feature rather than a bug of the system, access to a minimum level of resources still matters to 

ensure early growth. This paper establishes that even versatile resources do not have simple 

unidirectional linear effects on growth performance and suggests that further needs to be 

understood about the dynamics between resourcefulness and level of resources under control. 
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ESSAY III- HOW DOES HEAVY-TAILED DISTRIBUTION EMERGE?:  

INTERACTIONS BETWEEN RESOURCES, OPPORTUNITIES AND UNCERTAINTY 

IN NEW FIRMS’ GROWTH 

 

This paper examines under which conditions a process whereby new firms allocate resources to 

the pursuit of uncertain opportunities aligns with empirical regularities of rare, sporadic and highly 

skewed growth in new firms which jointly shape a heavy-tailed distribution of firm sizes. Using 

an agent-based simulation of a population of new firms, we consider how pursued opportunities 

are selected, the prevailing level of uncertainty and the distribution of initial resource endowments 

across the population affect how well the process aligns with empirical regularities observed. We 

find closest fit when (i) the degree of uncertainty is low to moderate, (ii) founding sizes of new 

firms are normally distributed, and (iii) new firms follow bounded rationality rules to select which 

opportunities to pursue rather than randomly pick them. Our findings yield important insights 

about other mechanisms considered to produce a heavy-tailed distribution of firm sizes in literature. 

They also extend the Penrose resource logic of growth to new firms, cast light on the role of 

randomness in growth, and operationalize some theoretical constructs central to entrepreneurship 

literature (opportunity, uncertainty and product market fit). 

 

 

Keywords: firm size distribution, firm growth, heavy-tail, opportunity actualization, Penrose, 

uncertainty, new firm  
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Google, Facebook, Alibaba and other unicorns epitomize entrepreneurial success, shape 

venture capital funds’ performance and are powerful engines of job creation. Meanwhile, most 

new firms which manage to survive remain very small as they do not grow beyond their initial 

size. This extreme variance of outcomes amongst new firms after a few years of existence shapes 

a highly skewed distribution which can be characterized as heavy-tailed given the disproportionate 

fraction of total outcomes accounted for by a handful of outliers (Crawford, Aguinis, Lichtenstein, 

Davidsson, & McKelvey, 2015). While anecdotal learning from outliers may be a source of 

distraction (Aldrich & Ruef, 2018) and even research bias (Nightingale & Coad, 2014), advancing 

our understanding about this heavy-tailed distribution is essential to theory building as the 

phenomenon poses a challenge to many established theories articulated around the “average” firm 

and an impetus for novel conceptualizations capable of capturing extreme variance (Boisot & 

McKelvey, 2010). Furthermore, while the highly skewed distribution of firm sizes has been a 

longstanding phenomenon of interest to economics and econometrics (Ijiri & Simon, 1977; Sutton, 

1997), new firms offer a valuable empirical setting to study the phenomenon by controlling for 

selection and firm age dependencies through cohorts. 

 

As entrepreneurship literature develops a nuanced understanding of the heavy-tailed distribution 

of growth outcomes in new firms, an emerging area of inquiry is to identify plausible generative 

mechanisms that may account for the phenomenon (Shim, 2016). Very different generative 

mechanisms can produce heavy-tailed distributions in organizational contexts  (Andriani & 

McKelvey, 2009), several of which are potentially applicable to new firms (Crawford et al., 2015). 

Amongst potential candidates, a random walk growth process and the transfer of an underlying 

power law of inputs onto outcomes (Gabaix, 2016) stand out for their parsimony and alignment 
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with empirical patterns of erratic growth in new firms (Coad et al., 2013) and highly skewed 

entrepreneurial inputs (Crawford et al., 2015).  

 

However, both mechanism candidates face important limitations in the context of new firms. First, 

although both explanations share the view that the size of a firm reflects its cumulative growth 

outcomes, neither provides a clear articulation with the well-established process of growth 

whereby firms allocate resources to expansion opportunities which in turn produce resource 

outcomes that change their size (Penrose, 1959). Second, both explanations follow either a 

stochastic or a deterministic logic which neglect the role of uncertainty despite its central influence 

on new firms’ decisions, actions, and outcomes (Sarasvathy, 2001). The random walk explanation 

assumes that firm growth is a black box epistemically unknowable because new firms are “corks 

in the sea driven by a range of factors beyond their power to control” (Coad et al., 2013: 628). In 

doing so, this explanation conflates randomness and epistemic uncertainty (Packard & Clark, 

2020: 769). Meanwhile, according to the skewed input transfer logic, the largest resulting firms 

are those which benefit from an initial advantage in their inputs amplified over time through 

preferential attachment or rich-get richer dynamics (Barabási, 2015; Dodds et al., 2017).  

Consequently, it does not incorporate turbulences in the rank order of firms’ sizes over time 

(Fauchart & Keilbach, 2009). Overall, these limitations highlight the need to articulate possible 

generative mechanisms of heavy-tailed emergence with well-established processes and conditions 

faced by new firms. 

 

This is the gap we address in this paper by exploring the relationships between new firms’ initial 

resource endowments, growth process and outcomes, and the influence of uncertainty as well as 
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their implications for firm size distribution. We adopt an inductive lens especially suited to explore 

heavy-tailed phenomena (Simon, 1968) by first reframing the heavy-tailed distribution of new 

firms’ sizes as an articulation of three longitudinal empirical stylized facts which we operationalize. 

We then develop a theoretical model about how new firms pursue uncertain opportunities by 

allocating resources to entrepreneurial actions aimed at materializing latent demands and 

collecting resource payoffs when successful. Finally, we develop an agent-based simulation to 

assess under which conditions this theoretical model aligns with the three empirical stylized facts. 

 

The paper contributes to entrepreneurship literature in two ways. First, our reframing of the heavy-

tailed distribution of growth outcomes amongst new firms as an articulation of three longitudinal 

stylized facts enables a more nuanced triangulation of plausible generative mechanisms which 

shouldn’t only fit cross-sectional output data but also be consistent with the dynamics leading up 

to the “final” distribution. This is important because devising a generative mechanism solely from 

cross-sectional data is highly sensitive to the statistical procedure used (Joo, Aguinis, & Bradley, 

2017) and to the timeframe considered (Shim, 2016). Second, our paper anchors the emerging 

discussion on heavy-tailed emergence in constructs and processes well established in prior 

entrepreneurship literature. This should encourage similar transposition efforts when evaluating 

potential generative mechanisms inspired by other disciplines and broaden the conversation 

beyond a group of complexity science “geeks” by facilitating contributions from a wider audience 

of entrepreneurship scholars. Finally, our paper contributes to entrepreneurship literature by 

introducing through simulation a joint operationalization of opportunity, uncertainty and product 

market fit, which are rarely operationalized despite their central importance to the field (Davidsson, 

2015; Magnani & Zucchella, 2018). In doing so, we show that despite debatable construct clarity 



 
101 

and difficult empirical tractability, operationalizing these core constructs through simulation 

enables theory building around nonlinear, longitudinal and processual phenomena (Davis, 

Eisenhardt, & Bingham, 2007) which are pervasive in entrepreneurship (McMullen & Dimov, 

2013) but difficult to address empirically. 

 

The paper is structured as follows. We begin by briefly summarizing the state of the discussion on 

heavy-tailed new firm size distribution before detailing three empirical stylized facts which 

reframe this distribution in the context of new firms. We next develop theoretical arguments on the 

relationship between opportunities and resources before looking at the effect of uncertainty on this 

relationship and finally exploring growth outcome implications at both the firm and population 

levels. We then describe the agent-based simulation model used to explore these relationships 

before presenting the model results and discussing their implications. 

 

1. Theoretical development 

 

The distribution of sizes of new firms after a few years of existence has been shown to be heavy-

tailed with a few outliers accounting for almost all aggregate outcomes across different cohorts of 

new firms and measures of performance (Cabral & Mata, 2003; Crawford et al., 2015; Crawford, 

McKelvey, & Lichtenstein, 2014). This pattern in new firms extends early observations of heavy-

tailed distributions of firm sizes by Gibrat (1931) which have since been verified  across multiple 

samples of firms of different ages across different countries, time periods and industries (Axtell, 

2001; Kondo, Lewis, & Stella, 2018; Montebruno, Bennett, van Lieshout, & Smith, 2019 among 

many others). Cohorts-based findings focused on new firms are an important step forward to 



 
102 

advance understanding of possible generative mechanism of this widespread phenomenon because 

they allow to better control for selection and age effects (Anyadike-Danes & Hart, 2018; Cabral & 

Mata, 2003). 

 

But there are many possible generative mechanisms to a heavy-tailed phenomenon (Andriani & 

McKelvey, 2009; Newman, 2005). One approach involves identifying the exact shape of the 

heavy-tailed distribution to match a corresponding generative mechanism but this exact shape is 

extremely sensitive to the statistical testing procedure used (Joo et al., 2017) and to a model’s 

“secondary” initial assumptions such as minimum firm size (Gabaix, 1999) or the entry rate of 

firms (Simon & Bonini, 1958). Furthermore, the shape of the distribution of growth outcomes in 

new firms varies depending on the time horizon (Shim, 2016) or measure of growth performance 

used (Crawford & Joo, 2018). More broadly, heavy-tailed economic distributions often involve 

hybrid shapes combining, for example, a lognormal distribution for most of the data range and a 

power-law tail for the upper range (Aitchison & Brown, 1954; Levy, 2009; Mitzenmacher, 2004; 

Montroll & Shlesinger, 1982). Such hybrid heavy-tailed distributions are difficult to verify 

statistically. 

 

As a result, identifying the generative mechanism behind a heavy-tailed distribution of new firm 

sizes may be difficult through traditional deductive approaches and statistical testing procedures. 

An inductive research approach focused on first searching for empirical regularities (also referred 

to as stylized facts) underpinning a heavy-tailed phenomenon and then exploring simple 

mechanisms that may account for such regularities may be more fertile (Simon, 1968). This is the 

approach followed in this paper by first reframing the heavy-tailed distribution of new firm sizes 
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from an isolated statistical artifact to a combination of other firm-level empirical regularities and 

then defining a possible theoretical framework that may account for them.  

 

1.1. Three stylized facts underlying the phenomenon 

 

Extant literature verifies the heavy-tailedness of an observed dataset through a Komolgorov-

Smirnov statistical test which measures the maximum distance (KS value) between the observed 

data and a hypothesized distribution from which it could be drawn and generates the corresponding 

scaling parameter of this hypothesized distribution (Clauset, Shalizi, & Newman, 2009: 673–675). 

Prior entrepreneurship literature has considered that a KS value below 0.1 confirms the hypothesis 

of a heavy-tailed distribution (Crawford et al., 2015: 705). Meanwhile, the scaling parameter of 

the test indicates how heavy the tail of the distribution is (i.e., how much of the aggregate output 

of the observed data is produced by the outliers) with lower scaling parameter values indicating 

heavier tails. Scaling parameter values on distributions of growth outcomes of new firms after a 

few years of existence range from 1.8 to 2.6 depending on the primary sample considered and 

measure of firm size used (Crawford et al., 2015: 703). Following extant entrepreneurship 

literature, we operationalize the distribution of growth outcomes across a population of new firms 

being heavy tailed as follows:  

Baseline operationalization:  The mean KS value of the observed distribution is under 0.1 and 

scaling parameter value is within 1.8 to 2.6 range  

 

The Komolgorov-Smirnov test provides an important ex post verification as to the heavy-tailed 

nature of the distribution but reveals little insight about the dynamics which concur to it. Following 
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an inductive logic and drawing on empirical regularities established in prior econometrics 

literature, we further characterize a heavy-tailed distribution of growth outcomes amongst new 

firms as the resulting combination of three stylized facts related to the process of firm growth: (i) 

the majority of surviving new firms do not expand beyond their founding size, (ii) most of those 

which grow do so non-persistently, and (iii) a handful of surviving new firms achieve outlier 

growth outcomes by compounding more persistent growth. 

 

The first stylized fact is that the majority of surviving new firms never significantly grow beyond 

their founding size during their early years of existence. This phenomenon, sometimes referred to 

as stasis, has been verified both over several consecutive years (Coad, Frankish, Roberts, & Storey, 

2015; Derbyshire & Garnsey, 2014) and over longer time periods (Coad, Daunfeldt, & Halvarsson, 

2018) using both employment and sales growth measures. For example, 65% of surviving new 

firms from a representative US cohort with at least 1 employee at inception had no change in 

headcount seven years later compared to their founding size (Duncan & Handler, 1994). Likewise, 

72% of surviving ventures from a representative cohort of German new firms had not grown their 

number of employees after three years (Brüderl & Preisendörfer, 1998). Similarly, 55% of 

surviving new firms from the Kaufmann Firm Survey, another large representative US cohort 

including self-employed individuals, were doing less than US$100,000 in annual revenues after 

seven years of existence (Robb & Farhat, 2013). Growth, measured as a significant positive change 

in employment or revenues, is thus a very rare occurrence in the first years of existence new firms 

with a majority of surviving new firms not growing. The first stylized fact is summarized and 

operationalized as follows: 

SF1: a majority of surviving new firms do not expand beyond their founding size   
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SF1 operationalization: More than 50% of surviving new firms do not exceed their founding size  

 

The second stylized fact is that the minority of surviving new firms which grow don't do so 

persistently. Growth persistence in new firms, measured through autocorrelation (Coad, 2007; 

Singh & Whittington, 1975), is either negative upfront when measured in employment 

(Habermann & Schulte, 2017) or slightly positive in the very first few years and then turning 

negative after more than 5 years of existence when measured in sales (Coad et al., 2018). This 

reflects that a positive growth performance during a given period is most often followed by a 

plateau or setback in the next consecutive period (Garnsey & Heffernan, 2005; Garnsey, Stam, 

Heffernan, & Hugo, 2006; Habermann & Schulte, 2017). Furthermore, high growth episodes are 

sudden and especially prone to quick reversion to the mean (Daunfeldt & Halvarsson, 2015; 

Esteve-Pérez, Pieri, & Rodriguez, 2022; Holzl, 2014). This lack of growth persistence translates 

into non-compounding outcomes for most “growing” firms. For example, seven years after their 

formation, only 13% of surviving new firms from the Kaufmann Firm Survey exceeded US$1 

Million in annual revenues and 1.5% had more than 50 employees (Robb & Farhat, 2013). Overall, 

the minority of surviving new firms which grow beyond their initial size suffer from a lack of 

growth persistence which can be measured through negative serial autocorrelation. We summarize 

and operationalize this stylized fact as: 

SF2: surviving new firms growing beyond their founding size have non-persistent growth  

SF2 operationalization: surviving young firms which grow beyond their initial size experience 

negative growth autocorrelation 
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Finally, a handful of new firms manage to escape the predicaments of the two previous stylized 

facts by compounding sustained growth into outlier outcomes. Firms which enjoy persistent high 

growth are very rare and knowledge about them is further limited by scarce longitudinal datasets 

(Dosi, Grazzi, Moschella, Pisano, & Tamagni, 2020). Furthermore, extreme growth outcomes are 

often treated as “error outliers” and discarded by our common statistical apparatus (Aguinis, 

Gottfredson, & Joo, 2013). But a few longitudinal studies on cohorts of new firms confirm their 

rarity and over-sized impact. Less than 2% of new firms within several representative German and 

UK cohorts grew their sales every year over four consecutive years (Coad et al., 2015; Schneck, 

Werner, & Wolter, 2021). Similarly, persistent high growth concerns only 1 to 2% of firms in 

different European samples (Bianchini, Bottazzi, & Tamagni, 2017)  In the United States, 0.15% 

of a cohort of new firms (and 0.2% of surviving ones) had added more than one thousand 

employees to their founding size after eight years (Duncan & Handler, 1994). Similarly, 0.4% (i.e. 

about 100) of all newly formed firms in the UK in 1998 had accounted for over 30% of the entire 

net job creation in the country after seven years (Anyadike-Danes & Hart, 2018; Hart, Prashar, & 

Ri, 2021). Extreme outliers are characterized by both their rarity captured through univariate cut-

off points of distance from the sample mean (typically three standard deviations) and by their 

disproportionate impact on the total population output (Aguinis & Joo, 2015).. We operationalize 

this stylized fact as follows: 

SF3: a handful of surviving new firms achieve outlier growth outcomes by compounding 

more persistent growth  

SF3 operationalization: Firms that reach a size at least 3 standard deviations beyond average 

surviving firm size have a higher average growth autocorrelation than other surviving firms  
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1.2. Conceptual framework foundations and overview 

Having reframed the heavy-tailed distribution of new firms size as an articulation of three stylized 

facts related to firm growth, we now establish the theoretical foundations to a conceptual 

framework which may account for these stylized facts. Our first foundation is the Penrose (1959) 

resource logic of firm growth. In the Penrose view, firms are administrative units managing 

resources that are tangible such as property and equipment or human resources, and intangible 

such as managerial capacity or social capital. The quantity of resources a firm manages determines 

its size. Firms grow by allocating unused resources to expansion opportunities which, when 

successfully exploited, produce additional resources that expand the firm size. But the Penrose 

logic formulated for established companies does not explicitly address some specificities of new 

firms’ context. First, new ventures begin with very a limited resource base and no established 

capacity to generate additional resources which severely constrain their resource allocation 

decisions (Garnsey, 1998). Second, new firms face absolute uncertainty (Knight, 1921) which 

affects their decisions and actions (Klein, 2008; Sarasvathy, 2001b; Shepherd et al., 2015). Unlike 

established firms which can manage their acceptable level of risk through resource allocation 

decisions across different possibilities of expansion (Penrose, 1959: 54), new firms cannot 

diversify uncertainty away by simultaneously pursuing multiple options across different products 

and markets because of their resource constraints (Sarasvathy et al., 2013: 426). They may only 

pivot from one unsuccessfully exploited opportunity to another until their stock of resources is 

fully depleted and they die (Garnsey, 1998).  
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Our conceptual framework therefore extends the Penrose resource logic of growth to the context 

of new firms by clarifying the opportunity construct and the role of uncertainty in the process of 

resource allocation and accumulation. To do so, we draw on the actualization perspective of 

opportunity as a latent demand propensity (hereafter latent demand) which a firm attempts to 

materialize through its entrepreneurial actions by introducing products or services (Ramoglou & 

Tsang, 2016). A latent demand reflects unsatisfied desires or aspirations which may either manifest 

explicitly (e.g. aspirations for a cure for cancer) or be unconsciously held until suitable candidates 

for its satisfaction arise (e.g. aspirations for using the internet elsewhere than on a phone or a 

computer manifesting when the iPad was introduced). A latent demand is ontologically distinct 

from the imagined future demand contained in an opportunity belief which drives entrepreneurial 

actions. Delineating between opportunity belief, latent demand and entrepreneurial actions allows 

us to clarify different mechanisms and sources of uncertainty impacting the relationship between 

new firms’ allocation of resources to entrepreneurial actions and their resource outcomes.  

 

A firm pursues an opportunity belief which it assumes to align with a latent demand by allocating 

resources to entrepreneurial actions aimed at materializing this demand and collect its 

corresponding resource payoff. However, as summarized in our conceptual framework overview 

on figure 1, uncertainty arises at different stages of this process through possible gaps between (i) 

an opportunity belief and a latent demand, (ii) a latent demand and its successful materialization 

and (iii) a materialized demand and its corresponding resource payoff. In this process, resources 

are both inputs which fuel entrepreneurial actions and conditional outputs of successful 

materializations of demand propensities that enable the pursuit of subsequent opportunity beliefs. 
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Figure 6: Conceptual framework overview 

 

 

1.3. Conceptual framework detailed mechanisms 

Having established the conceptual foundations of our framework, we now detail its mechanisms 

through consecutive stages before looking at the critical role of expectations throughout the 

process. 

 

From opportunity belief to entrepreneurial actions 

Entrepreneurship stems from beliefs reflecting entrepreneurs’ subjective judgment (Foss & Klein, 

2012). Founders pursue opportunity beliefs (McMullen & Shepherd, 2006; Shepherd, McMullen, 

& Jennings, 2007) which reflect their subjective judgment about imagined future states of demand 

that may carry potential economic value creation (Shane & Venkataraman, 2000) or possible 

productive uses of resources on hand (Foss, 1999: 96; Sarasvathy, 2001b). Opportunity beliefs 

span across “the present (resource characteristics and availability, scientific and technical 

conditions, consumer preferences), possible futures (production outcomes, consumer demands, 

legal and regulatory issues), and [the entrepreneur’s] ability to bring about various possible 
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futures (beliefs about causality, self-efficacy, confidence)” (Foss & Klein, 2020: 372). An 

opportunity belief also includes an expected resource cost to materialize imagined future demand 

and an expected resource payoff resulting from its materialization, both of which drive 

entrepreneurial actions. However, entrepreneurs cannot know in advance whether the imagined 

future demand contained in their opportunity belief corresponds to a latent demand which is “an 

unobservable and ex ante nonevident force” (Ramoglou & Tsang, 2016: 417). Their imagined 

future demand may instead not correspond to any latent demand and lead them to pursue a 

“nonopportunity” (Ramoglou & Tsang, 2016: 415) that will not yield any resource outcome. We 

term demand uncertainty this possible gap between an opportunity belief and a latent demand. 

 

Irrespective of demand uncertainty, opportunity beliefs are pursued by allocating resources to 

entrepreneurial actions (Foss & Klein, 2012: 226; Klein, 2008). Entrepreneurial actions are 

organized in coordinated projects, each of which involves a time and resource commitment 

(Casson & Wadeson, 2007). For example, developing a particular product feature is enacted by 

allocating financial, managerial, production or social capital resources. Early resource allocation 

decisions create and solidify path dependencies as to the customer segments and product attributes 

new firms will explore and subsequent opportunity beliefs they will consider (Garnsey, 1998)  

 

From entrepreneurial actions to resource outcome 

New firms deploy entrepreneurial actions aimed at materializing a latent demand and collecting 

its corresponding resource outcome but are prone to action and payoff uncertainty in the process. 

New firms attempt, through their actions, to find a “unique valuable problem-solution pairing” 

(Hsieh, Nickerson, & Zenger, 2007: 1256) that materializes a latent demand. For example, the 



 
111 

founders of Airbnb materialized a latent demand by offering a new accommodation solution to the 

problem of lack of available hotel capacity during conference periods. The right solution to 

materialize a latent demand comprises a unique combination of entrepreneurial actions which may 

be supply-related such as product offering and distribution strategy and demand-related such as 

sales and marketing strategy, that need to be simultaneously enacted (Agrawal, Gans, & Stern, 

2021; Ramoglou & Tsang, 2017a, 2018). For example, materializing a latent demand may involve 

the unique combination of offering a product with features X and Y at price point Z. 

Operationalizing the materialization of a latent demand as a unique combination of entrepreneurial 

actions being simultaneously enacted doesn’t reject equifinality but reflects that any new firm only 

engages into a single set of actions at a given time so that a successfully materialized demand may 

only correspond to a unique set of critical actions enacted by a given company at a given time 

(Gans et al., 2019).  

 

However, this unique solution of entrepreneurial actions is unknowable in advance as multiple 

courses of action may be deemed viable by entrepreneurs to actualize an opportunity belief  

(Packard et al., 2017). There is in addition a response uncertainty (Milliken, 1987) as to whether 

entrepreneurial actions chosen will produce their intended consequences and form a successful 

strategy (Gans et al., 2019). Action uncertainty increases with more complex latent demands which 

require solutions that involve a greater number of critical actions and a higher execution risk (Hsieh 

et al., 2007; Rebout et al., 2021; Simon, 1962). For example, launching a successful neighbourhood 

food joint involves a fewer number of critical actions than launching a commercially successful 

carbon-capture solution. This action uncertainty separates successfully materialized demands from 

demands which remain latent (Kirzner, 1997; Shane, 2000). For example, the phonograph 
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opportunity was not materialized by Edison not because the latent demand did not exist but because 

he pursued the wrong product functions of talking dictation and audible books instead of music 

reproduction (Hargadon and Douglas, 2001).   

 

Furthermore, new firms continue to face a payoff uncertainty even when they have successfully 

materialized a latent demand through the right combination of entrepreneurial actions. Once a 

latent demand has been materialized, economic profit in the simplified form of a resource payoff 

can be extracted from its exploitation (Haynie, Shepherd, & McMullen, 2009: 343; McMullen et 

al., 2007). This payoff represents additional fungible resources which expand the firm size and is 

reinvested in pursuing further opportunity beliefs (Penrose, 1959). However, there is intrinsic 

unknowability about the magnitude of this resource payoff because the level of actual demand that 

will materialize from the latent demand is itself unknowable (Gans et al., 2019; Ramoglou & Tsang, 

2017b). Payoff uncertainty arises from the novelty of the product or service introduced or the 

newness of the market structure which the new firm enters (Ramoglou, 2021). It is further 

pronounced in nascent markets characterized by greater ambiguity and velocity (Furr & Eisenhardt, 

2021; Santos & Eisenhardt, 2009). Finally, inevitable mismatches may arise in exploiting the 

materialized demand which may lead to under-exploitation of its full economic potential (Plummer 

et al., 2007). Overall, more complex latent demands carry a higher execution risk because they 

require solutions that depend on a greater number of critical actions (Simon, 1962) but also need 

to offer higher average resource payoffs proportionate to the risk level in order to draw 

entrepreneurs’ attention (Dencker & Gruber, 2015; Fama & French, 1993). To reconcile these 

considerations, we postulate that while the actual resource payoff of a latent demand is on average 
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proportional to its complexity, more complex materialized demands also bear a higher payoff 

variance reflecting higher payoff uncertainty. 

 

The role of boundedly rational expectations in navigating uncertainty 

In order navigate the three sources of uncertainty (demand, action and payoff), new firms form 

boundedly rational expectations as part of their opportunity beliefs to guide their entrepreneurial 

decisions and actions (March, 1978). First, an opportunity belief implicitly assumes that the 

imagined future demand aligns with a latent demand. Furthermore, an opportunity belief exists 

only when the expected resource payoff from materializing the latent demand is greater than the 

expected resource cost required to materialize it because rational expectations guide entrepreneurs’ 

attention towards opportunity beliefs that offer expected returns proportionate to the level risk 

perceived (Fama & French, 1993). Both resource payoff and cost expectations are directly derived 

from the representation of the problem and solution required to materialize the latent demand and 

increase with higher complexity (i.e. execution risk). However, because of uncertainty and 

bounded rationality, problem representation is coarse and resulting resource payoff and cost 

expectations carry unavoidable estimation errors (Puranam, Stieglitz, Osman, & Pillutla, 2015). 

Furthermore, entrepreneurial over-confidence skews opportunity beliefs by inflating expected 

payoffs and underestimating expected costs (Cassar, 2010; Storey, 2011). As a result, the gap 

between expected and actual resource payoff reflects the level of payoff uncertainty while the 

deviation between expected and actual resource cost represents the level of action uncertainty. 
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1.4. Implications for firm size distribution 

These mechanisms have several implications for the distribution of firm sizes across a population 

of new firms. First, a firm size reflects the accumulated resource outcomes over time resulting 

from the successful exploitation of expansion opportunities (Penrose, 1959). The size of a firm can 

therefore be approximated at any given time as the sum of resource outcomes it has reaped from 

successfully materialized propensities net of the resources it has consumed in its attempts. With 

such additive mechanism, firm size distribution across a population should follow a normal 

Gaussian distribution under the double condition that each resource outcome is independent and 

identically distributed, which implies that all payoffs follow the same probability distribution 

(Andriani & McKelvey, 2009: 1055). Following a parsimonious stochastic logic, we assume that 

each materialization attempt is random, memoryless and does not involve any learning between 

attempts nor across consecutive propensities. This implies that each payoff is independent from 

payoffs of other opportunities.  

 

However, heterogeneity in complexity of latent demands introduces different probabilities of 

materialization as more complex latent demands require a greater number of critical actions to be 

simultaneously executed, thereby rejecting the condition of identical probability distribution. 

Instead, the probability of a latent demand being materialized is the multiplicative product of the 

probabilities of successfully enacting each of its critical actions. Such a multiplicative process may 

produce a lognormal distribution of successful opportunity actualization outcomes as less complex 

propensities are much more frequently successfully materialized than more complex ones 

(Montroll & Badger, 1974; Shockley, 1957). Finally, as the variance of the resource payoff 

associated to each materialized demand increases with complexity, there is no systematic transfer 
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of the lognormal distribution of successful materializations onto the distribution of resource 

payoffs. Overall the complex combination of interactions between (i) an additive structure of 

resource payoffs, (ii) a lognormal distribution of materialized demands and (iii) a resource payoff 

variance proportional to demand complexity, can best be clarified through a simulation model. 

 

2. Model  

 

2.1. Why agent-based modelling? 

Exploring population-level effects of new firms allocating resources to pursue uncertain 

opportunities comes with methodological challenges which simulation methods, and more 

specifically agent-based modelling, can address. First, agent-based modelling is a simulation 

method especially well-suited for a multilevel analysis as it focuses on modelling individual agent 

behaviours and deriving their population-level impacts rather than assuming centralized system 

rules (Borshchev & Filippov, 2004). In addition, young firm growth is prone to nonlinear dynamics 

made of non-persistent bursts followed by plateaus or setbacks in inputs (Sternad & Mödritscher, 

2020) and outputs  (Daunfeldt & Halvarsson, 2015; Esteve-Pérez et al., 2022; Garnsey et al., 2006). 

The simulation method enables to model such discontinuities induced by nonlinear input-output 

couplings and threshold effects at the firm level which are otherwise difficult to capture through 

ordinary least square (OLS) regression analysis or differential equations (Bonabeau, 2002).  

Furthermore, a simulation method is adequate to address the lack of readily available empirical 

data as our research question calls for a longitudinal research design for which panel studies of 

cohorts of new firms are rare (e.g. PSED2, KFS) while administrative datasets only cover short 

time periods (Diambeidou et al., 2003) and are prone to spurious new firms resulting from the 
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merger of existing companies (Geurts, 2016). Finally, the potential of the simulation method for 

theoretical contribution to explore vaguely understood interactions involving basic constructs and 

processes when such development is “currently limited by weak conceptualization of constructs, 

few propositions linking these constructs together, and/or rough underlying theoretical 

logic.”(Davis et al., 2007: 482) is especially promising to address the processual nature of 

entrepreneurship (McMullen & Dimov, 2013), its complexity dynamics (McKelvey, 2004), its 

economic foundations (Keyhani, 2019) and decision-making paradigms (Welter et al., 2016). This 

potential for significant theoretical contribution has been confirmed in a series of recent 

publications (Healey et al., 2021; Keyhani et al., 2015; Mauer et al., 2018; Shim, 2016; Welter & 

Kim, 2018).  

 

2.2. Simulation model overview 

The purpose of a simulation model is not to literally replicate a phenomenon but to provide a 

parsimonious representation that captures its core features (Davis, Eisenhardt, & Bingham, 2009; 

Rivkin & Siggelkow, 2003) and reproduces some of its empirical patterns (Knudsen, Levinthal, & 

Puranam, 2019). Following our conceptual framework, the goal of our simulation model is to 

capture the main dynamics of how a cohort of new firms endowed with an initial stock of resources 

at birth pursue opportunity beliefs which they assume to align with latent demands by allocating 

resources to entrepreneurial actions aimed at materializing these latent demands and collecting 

resource payoffs when successful. Accordingly, our model is articulated around “latent demands” 

and “new firms” and their corresponding properties summarized in table 9 and detailed below.  
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Table 9: Model components and their properties, definitions and operationalizations 

Component Property Definition Operationalization 
Latent 
demand 

 

Solution 
 

 
 
 

 
Complexity 

 
 

 
 
Payoff 

Unique combination of 
critical actions to be 
simultaneously enacted for 
latent demand to materialize 

 
Number of critical actions to 
be simultaneously enacted to 
materialize latent demand  
 
Resource payoff resulting 
from the latent demand being 
materialized 

A randomly generated vector 
of binary digits (0 or 1) to 
represent the combination of 
critical actions 

 
A randomly generated vector 
length from 1 to 8 digits 

 

 

A randomly generated integer 

value between 0 in case of 
nonopportunity and 
maximum number of unique 
attempts needed to 
materialize the latent demand 
(i.e. 2(	where n is the 
complexity property) 

New firm  Firm size 
 
 
 
 
 

Opportunity 
belief 

Amount of resources held 
 
 
 
 
 

Firm believes a latent demand 
encountered exists because 
the expected resource payoff 
is greater than the expected 
resource cost to materialize 

Sum of initial resource 

endowment and all 
opportunity resource payoffs 
collected less all exploitation 
attempt resource costs 

 
A binary variable set at 1 
when firm believes latent 
demand exists and at 0 when 
it doesn’t 

 

The first central component of our simulation model is “latent demand” which, following our 

conceptual framework, is modelled through three interrelated properties: solution, complexity and 

payoff. 
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Solution represents the unique combination of critical entrepreneurial actions which needs to be 

simultaneously enacted in order to materialize a given latent demand. It is operationalized as a 

random string of binary digits where each digit represents a specific entrepreneurial action, and 

the overall vector represents the successful combination of entrepreneurial actions required to 

materialize the latent demand. For example, 010 and 101 represent two different latent demands 

requiring two distinct combinations of three critical actions in order to be materialized. Such binary 

digit vector operationalization has been well established in previous simulation models to model 

heterogeneity in opportunity characteristics or representations (Davis et al., 2009; Healey et al., 

2021).  

 

Complexity corresponds to the length of the solution vector and reflects the number of 

entrepreneurial actions which needs to be simultaneously enacted to materialize the latent demand. 

As discussed earlier, more complex latent demands require solutions that depend on a greater 

number of critical actions (Simon, 1962). We therefore model the property of complexity as the 

length of the solution vector ranging from 1 digit to 8 binary digits (or bits). A latent demand 

represented by a 1-bit vector requires fewer critical actions to materialize than another latent 

demand represented by an 8-bit vector.  

 

Payoff represents the resource outcome from a materialized demand. As postulated earlier, both 

the average resource payoff of a materialized demand and its variance increase with complexity. 

Furthermore, we parsimoniously address the case where an opportunity belief pursued does not 

align with a latent demand but rather follows a nonopportunity by assuming in our model that 

some latent demands yield a zero resource payoff. We therefore operationalize the resource payoff 
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of a latent demand as a randomly assigned value ranging between 0 in case of an nonopportunity 

and a maximum value sufficient to cover the cost of its materialization. This cost corresponds to 

the total number of possible unique attempts required to materialize the latent demand  (e.g., a 3-

digit latent demand involves 2) possible unique attempts) multiplied by the resource cost of each 

attempt. For reasons of parsimony, we set the resource cost per attempt in our simulation model at 

one unit of resources, no matter the complexity level and independently of the firm. The maximum 

resource payoff for a given latent demand therefore equals the total number of possible unique 

attempts to materialize it. With this operationalization, more complex latent demands yield 

resource payoffs that are on average higher than simpler propensities but also more variable. This 

operationalization also preserves firm-level stochasticity as an “unlucky” firm may take a large 

number of attempts to successfully materialize a latent demand and recoup less than its resource 

investment in payoff while conversely, a very “lucky” firm may successfully materialize a latent 

demand on its first attempt and collect the maximum possible resource payoff.  

 

The second central component of our simulation is new firms which is modelled through properties 

of firm size and opportunity belief.  

 

Firm size which we define as the amount of resources a firm holds, follows the conceptualization 

by Penrose (1959) of firms as bundles of resources and of firm size as the quantity of resources 

controlled. At the beginning of the simulation, each new firm is endowed with the initial resource 

amount it has mobilized for incorporation. We assume that firms cannot mobilize resources from 

external stakeholders beyond their initial endowment. They can only replenish and grow their 

initial stock of resources by reaping resource payoffs from successfully materializing latent 
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demand propensities (Garnsey, 1998). During the simulation, the resource base of every firm is at 

each period depleted by the resource cost of each actualization attempt (assumed to be one unit of 

resources for parsimony) and replenished by the resource payoff obtained from successful 

actualizations. Therefore, at any given period, the firm size property can be calculated as the sum 

of the initial resource endowment and aggregate resource payoffs collected minus the total 

actualization attempt costs.  

 

The second property of opportunity belief reflects the outcome of the resource payoff and cost 

expectation formation process when a firm encounters a latent demand which in our operationalize 

may also correspond to a nonopportunity. Based on the complexity property of latent demand 

which we assume to be known ex ante, a firm forms expectations about the resource cost to 

materialize it and the resource payoff upon materialization with more complex latent demands 

driving higher average and variance expected resource payoff and cost. Both expectations are 

independent of each other and subject to estimation errors due to uncertainty and bounded 

rationality. A firm forms an opportunity belief when its expected resource payoff from a given 

latent demand is greater than its expected resource cost to materialize it. In this case the opportunity 

belief property takes a value of 1. Otherwise, the property takes a value of 0 and the firm moves 

on to another latent demand. 

 

We model the environment where new firms attempt to materialize latent demands as a 50x40 

square simulation space. Within the simulation space, heterogeneous latent demands emerge 

dynamically at random locations following a Poisson process with emerging rate ( at every time 

period (Davis et al., 2009). A cohort of 1,000 new firms are incorporated simultaneously and 
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positioned randomly across the space. When a firm encounters a latent demand in the eight 

surrounding cells, it determines whether it forms an opportunity belief around this particular latent 

demand and attempts to pursue it or relocates to another random nearby position at no resource 

cost. The firm also relocates to another random nearby position at no resource cost in case no latent 

demand is available in the eight surrounding cells. The model also assumes that a firm sticks to a 

latent demand it has decided to pursue until either the latent demand has been materialized or the 

firm runs out of resources and dies in the process. The simulation runs for 500 iterations with each 

iteration operating as described in Figure 7. 

Figure 7: Simulation model iteration flowchart 
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2.3. Key parameters of the simulation model 

One goal of this study is to consider to which extent (i) the distribution of initial resources amongst 

new firms (i.e. their initial sizes), (ii) how new firms select latent demands to pursue (bounded 

rationality or random walk) and (iii) the prevailing level of uncertainty may, separately and in 

conjunction, contribute to the emergence of a heavy-tailed distribution of growth outcomes and its 
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underlying stylized facts. For this purpose, our simulation model isolates each of these three 

parameters. 

 

Founding size distribution of new firms 

The first key parameter in our simulation model is the initial distribution of resources amongst 

new firms which determines how their founding sizes are distributed. This parameter enables to 

consider prior conflicting empirical evidence on the degree of skewness of initial resource 

endowments depending on the type of resource type and the measurement used (Cabral & Mata, 

2003; Crawford et al., 2015; Crawford & Joo, 2018)  and due to the presence of spurious new firms 

resulting from the merger of previously existing firms (Geurts, 2016). The parameter enables to 

toggle between normal, uniform and exponential distribution assumptions of initial resources in 

our simulation model to control for the effect of this condition on the emergence of a heavy-tailed 

distribution of outcomes. 

 

Behavioural rules for choosing latent demands 

The second parameter we vary in the simulation relates to whether new firms follow either a 

bounded rationality logic of selecting the latent demands they pursue based on their expected 

resource payoff and cost prone to estimation errors or whether they follow a strict random walk 

logic whereby they blindly pursue whichever latent demand they stumble upon. We first implement 

a bounded rationality logic whereby each firm follows two simple rules to decide whether it 

pursues a latent demand based on the expected resource payoff and cost it has formed as part of its 

opportunity belief. First, new firms follow an affordability rule whereby they do not attempt to 

pursue a belief which has a higher expected materialization cost than their remaining available 
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resources. Second, new firms observe a profitability rule whereby they do not attempt to pursue a 

latent demand which has a lower expected resource payoff than its expected resource cost to 

materialize. In this bounded rationality implementation, firms only pursue opportunity beliefs that 

fit both rules. This implementation nonetheless preserves a strong stochastic component as (i) firms 

attempt to materialize whichever nearby latent demand satisfies the basic behavioral rules, (ii) each 

materialization attempt is random and memoryless, and (iii) there is no learning mechanism across 

consecutive attempts and latent demands.  

 

In contrast with the bounded rationality scenario, we compare a stronger form of stochastic logic 

whereby firms follow a pure random walk which remains the “strawman” reference in firm growth 

literature (Dosi et al., 2020: 312; Geroski, 2000: 169). In this implementation, firms attempt to 

materialize whichever first latent demand they randomly stumble upon, without any consideration 

of its intrinsic characteristics (i.e. complexity level) nor of the firm’s available resources or 

expected resource payoff and cost. This random walk implementation may induce non-rational 

behaviours such as firms with little resources left engaging in a very complex latent demand they 

happen to have stumbled upon despite having a close to zero chance of materializing it given their 

very low amount of resources. Another limitation of this random walk implementation is that firms’ 

initial position on the simulation space has a significant influence on outcomes as some firms lucky 

to emerge near opportunity propensities of medium complexity and payoffs will benefit from a 

guaranteed head start in resource accumulation over less fortunate firms emerging near either too 

easy latent demand propensities (which they will materialize but earn limited rewards), or too 

complex propensities (which they will spend most of their initial resource base trying to 

materialize).  
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Uncertainty level 

A final parameter we manipulate in the simulation is the level of uncertainty faced by the new 

firms. As established earlier, uncertainty can be expressed through the estimation error new firms 

make when forming their expected resource payoff and cost associated to a latent demand relative 

to the actual resource payoff and cost. The gap between expected and actual resource payoff 

represents a measure of payoff uncertainty while the deviation between expected and actual 

materialization cost represents a measure of action uncertainty. We parametrize payoff uncertainty 

as the percentage deviation of the actual resource payoff from the expected resource payoff value 

for one standard deviation range. For example, a payoff uncertainty level of 0.25 indicates that, 

given an expected payoff of 100, the actual payoff has a 63% probability to range between 75 and 

125. Meanwhile, a payoff uncertainty level of 0.05 indicates that, for an expected payoff of 100, 

the actual payoff has a 63% probability to fall within a much narrower range between 95 and 105. 

A zero value of this deviation parameter allows us to consider a hypothetical case of absence of 

payoff uncertainty where no difference exists between the expected and the actual payoff. We apply 

the same estimation error parameter value to both expected resource payoff and cost and to all 

firms to reflect a homogenous uncertainty level that the entire population of new firms is subject 

to. 

3. Model results 

We first present our main simulation results to compare their degree of fitness with the three 

stylized facts based on different values for the key parameters outlined in the previous section 

before running robustness analyses on other parameters.  
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3.1. Main results  

Our main results are summarized in table 10 based on a Gaussian distribution of founding size. 

Our model most closely aligns with the three stylized facts when (i) founding sizes of new firms 

are normally distributed, (ii) new firms follow bounded rationality rules to select which 

opportunity beliefs to pursue rather than randomly pick them, and (iii) the prevailing level of 

uncertainty is low to moderate. The model fully aligns with all stylized facts for an uncertainty 

value of 0.10. 

 

Table 10: Fitness of simulation results with stylized facts  

(Gaussian founding size distribution) 

 

Results when the distributions of founding sizes is either exponential or uniform show a lower fit 

with the stylized facts than when the distribution is Gaussian but display very comparable patterns. 

These results demonstrate that a heavy-tailed starting distribution of inputs is neither a necessary 

nor a sufficient condition for the emergence of a heavy-tailed final distribution of outcomes 
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consistent with the observed stylized facts. When starting firm sizes are extremely skewed, the 

very rare firms born outliers remain so but are too rare to collectively generate a sufficient tail 

thickness (i.e. kurtosis) across the entire population. Conversely, the hypothetical scenario of a 

uniform distribution of founding sizes shows a degree of fit with stylized facts higher than the 

exponential scenario and a higher level of kurtosis than the Gaussian distribution. The shape of the 

founding size distribution therefore does not play a significant role in the heavy tailedness of the 

resulting size distribution.  

 

Finally, our results also show higher alignment with stylized facts when firms observe bounded 

rationality rules at low levels of uncertainty when selecting which latent propensities to pursue 

rather than follow a pure random walk, a scenario which behaves comparably to bounded 

rationality scenarios at higher levels of uncertainty. This can be attributed to the extremely low 

survival rate of new firms when they follow a random walk without any consideration for the 

complexity characteristics of the latent demands nor for their resource situation. In this case, very 

few outliers emerge and have limited aggregate impact (i.e., low kurtosis) so the resulting 

distribution is not heavy tailed. Furthermore, the observed survival rate of new firms under 25% 

in the pure random walk scenario appears on the very low end of empirical evidence available. 

Longitudinal studies on cohorts of new firms in the United States indicate a survival rate after eight 

years of 70% when the sample excludes self-employed individuals (Duncan & Handler, 1994) and 

45% when self-employed individuals are included (Robb & Farhat, 2013). Only longer timespan 

longitudinal samples of cohorts of new firms of at least ten years from European countries such as 

the UK, Germany, Norway and Austria show survival rates of 25% to 30% (Anyadike-Danes et 

al., 2015; Anyadike-Danes & Hart, 2018).  
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Our results finally show the central influence of the uncertainty level. When uncertainty is low, 

outliers display higher negative autocorrelation than other growing firms suggesting that their 

growth performance is more erratic, less sustained and subject to high market turbulence. As 

uncertainty becomes moderate, a sufficient proportion of non-growing new firms survive, and 

enough outliers with more stable growth dynamics emerge for the distribution to be heavily tailed. 

In more uncertain environments, the pool of surviving non-growing firms becomes too small to 

maintain enough kurtosis despite a growing proportion of outliers which only begins to decline at 

the highest levels of uncertainty. This illustrates that, beyond the existence of outliers, the survival 

of a sufficient number non growing firms is a central contributor to the formation of a heavy-tailed 

distribution. 

 

3.2. Robustness analyses 

We have also conducted robustness analyses of our model results for the reference scenario where 

the founding size of firm is Gaussian distributed by testing how its results are affected when three 

important parameters are altered. First, we present a robustness analysis for average founding firm 

sizes of 25 and 100 compared to 50 in our reference scenario. Halving the average founding size 

does not significantly alter the model behavior but narrows down the uncertainty level range at 

which full fitness with stylized facts is achieved. Doubling the average founding size while keeping 

resource cost and payoff assumptions unchanged reduces the heavy-tailedness of the resulting 

distribution. 

 

We also alter the simulation period of 500 ticks in our reference scenario by halving it to 250 ticks 

and doubling it to 1000 ticks. Results presented in table 6 reveal an intuitive but under-investigated 
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finding: heavy-tailedness for the resulting distribution for a cohort of firms is a time-dependent 

property that wears out over time as firm mortality accumulates (assuming no new entrants). 

 

Finally, we alter the maximum complexity property of latent demands from a value of 8 in our 

reference scenario by halving it to 4 and doubling it to 16. This parameter which corresponds to 

the maximum number of entrepreneurial actions which need to be simultaneously successfully 

enacted to materialize a latent demand drives the degree of heterogeneity amongst different latent 

demands available and their corresponding resource payoff and cost average and variance. A lower 

heterogeneity in available latent demands (max complexity value =4) prevents a meaningful 

number of outliers from emerging and weighs down on the heavy-tailedness of distribution. 

Meanwhile, a higher heterogeneity in available latent demands (max complexity value =16) boosts 

the distribution heavy-tailedness but also drives less persistent (i.e., more erratic) growth 

performance from outliers. 

 

 

4. Discussion 

The purpose of this paper has been to clarify the conditions of emergence of a heavy-tailed 

distribution of growth outcomes amongst new firms in a controllable context. Following an 

inductive logic, we first reframed the phenomenon as an articulation of three stylized facts which 

we operationalized by drawing from empirical literature on new firm growth We then developed a 

conceptual framework about interactions between opportunity beliefs, latent demands, 

entrepreneurial actions, uncertainty and resource outcomes as well as their implications for firm 

size distribution. Finally, we developed a simulation model of the proposed framework to test its 
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fitness with stylized facts under different conditions of initial resource distribution, propensity 

selection and uncertainty. 

 

The paper first contributes to the discussion on heavy-tailed distribution of firm sizes by 

complementing statistical goodness of fit tests to assess generative mechanisms (Joo et al., 2017). 

We offer a granular testbench made of complementary longitudinal stylized facts which allows a 

more nuanced triangulation of plausible generative mechanisms. While statistical testing of heavy-

tailed phenomena continues to grow in sophistication, it remains a coarse and static treatment at a 

specific point in time prone to divergent interpretations based on timeframe and distribution 

parameters used (Breig et al., 2018; Shim, 2016). In addition, our testbench unlocks important 

boundary conditions about the main candidate mechanisms considered in literature to date. First, 

firms need to observe some bounded rationality rules rather than follow a pure random walk in 

order for a stochastic process to most align with our stylized facts. Second, a skewed input 

configuration only acts as a moderator that increases the distribution skewness resulting from such 

stochastic process. 

 

Our finding on the influence of bounded rationality onto the stochastic growth process also 

contributes to the vibrant debate about the role of randomness in the growth of new firms (Coad 

et al., 2013, 2015; Derbyshire & Garnsey, 2014, 2015; Schneck et al., 2021). Prevailing stochastic 

views suggest that a random walk process is both necessary and sufficient to capture growth 

dynamics and rejects the influence of agency on outcomes (Coad & Storey, 2021). Our results 

suggest that a stochastic process complemented by a basic form of bounded rationality of agents 

in selecting which latent demand propensities to pursue is more closely aligned with stylized facts 
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underlying new firm growth than a pure random walk. This confirms that models incorporating 

interactions between stochasticity, agency and causal mechanisms offer more accurate 

representations of complex phenomena than strictly stochastic or deterministic views (de Rond & 

Thietart, 2007). Our results also confirm recent developments suggesting that apparent randomness 

of firm growth in new firms hides complex interactions and nonlinearities (van Witteloostuijn & 

Kolkman, 2019). By specifying such interactions between constructs and processes well 

established in the entrepreneurship and firm growth literature, we pry open the “black box” of 

randomness and establish conceptual bridges with more mainstream research strands on firm 

growth that may encourage future research on construct-grounded stochasticity.  

 

This paper also leverages a central promise of the simulation method to operationalize theoretical 

constructs (Davis et al., 2007: 490) by addressing two central constructs of entrepreneurship 

literature which suffer from a dearth of operationalization: opportunity and uncertainty (Davidsson, 

2015; Hansen et al., 2016; Magnani & Zucchella, 2018; Townsend et al., 2018). Our 

operationalization of opportunity as a latent demand contributes to a central debate within 

entrepreneurship literature about the necessity of the opportunity construct. Whether or not the 

opportunity construct is necessary to delineate the scholarly domain of entrepreneurship (Alvarez 

& Barney, 2020; Davidsson, 2021b; Foss & Klein, 2020; Wood & McKinley, 2020), our 

operationalization delivers on its promise to delineate entrepreneurial action (Klein, 2008: 187), 

uncertainty (Alvarez & Barney, 2005, 2020: 304) and resource-based firm growth (Foss, 1999: 96). 

Our operationalization also confirms that the actualization perspective (Ramoglou & Tsang, 2016) 

facilitates simulation modelling of different aspects of opportunities that unlock new insights 
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(Davidsson, 2017) and addresses the critique that this perspective does not lend itself easily to 

empirical tractability (Alvarez, Barney, McBride, & Wuebker, 2017).  

 

Similarly, our operationalization of uncertainty extends recent advances in entrepreneurship 

literature which have delineated uncertainty from related constructs of ambiguity, complexity, and 

equivocality (Townsend et al., 2018) by proposing an additional important delineation between 

uncertainty and randomness which have been implicitly conflated in extant literature as non-

repetitiveness of change (Davidson, 1991; Packard & Clark, 2020). We propose that uncertainty 

resides at the latent demand level while randomness (or stochasticity) manifests at the agent level 

as to whether opportunity beliefs are aligned with latent demands and which materialization 

actions are attempted. Our granular operationalization of uncertainty also complements recent 

advances on the distinction between epistemic uncertainty which can be mitigated through better 

access to information or superior prediction skills and aleatory uncertainty which cannot be 

mitigated  (Packard & Clark, 2020) and possible strategic postures towards it (Rindova & Courtney, 

2020) by introducing different sources of uncertainty that have different mitigability and resolution 

mechanisms.  

  

This essay also contributes to an emerging discussion in entrepreneurship literature about product 

market fit which despite limited research attention is central to new firm growth and performance 

(Davidsson, 2021a; Gimmon & Levie, 2021). We extend rare prior conceptualizations emphasizing 

a fit between entrepreneurs’ beliefs and either market expectations (Grégoire & Shepherd, 2012) 

or market response (Zellweger & Zenger, 2021: 37). First, we emphasize the central role of 

entrepreneurial actions as a mediator of opportunity beliefs in the emergence of product market fit. 
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Although entrepreneurial actions engaged reflect opportunity beliefs held, they are also the product 

of resource allocation decisions that incorporate resource constraints. Second, we introduce the 

critical role of latent demand propensities in product market fit. If an opportunity belief does not 

align with a latent demand, no product market fit may occur irrespective of entrepreneurial actions 

pursued. Our essay thus proposes a first operationalization of product market fit as the set of 

entrepreneurial actions which materializes a latent demand.  Future research could explore how 

learning mechanisms affect the iterative process leading to product market fit given that early 

entrepreneurial actions are particularly subject to false positive and false negative market feedback 

(Zellweger & Zenger, 2021), resulting in a noisy learning environment prone to spurious learning 

(Dahlin et al., 2018). The influence of entrepreneurs’ identity and attitude towards change on this 

iterative process towards product market fit is another fruitful area for further investigation (Zuzul 

& Tripsas, 2020). 

 

Finally, this paper suggests how longitudinal multi-level analyses offer a valuable path forward to 

advance our longitudinal processual understanding of complex phenomena in entrepreneurship 

(McMullen & Dimov, 2013; Wood et al., 2021). Just as the likelihood that a new firm be formed 

does not depend on what specific actions entrepreneurs take but solely on the dynamics of the 

organizing process (Lichtenstein et al., 2007), our model suggests that heavy-tailed distribution of 

growth outcomes may be a case of “generative emergence” (Lichtenstein, 2014). Just as the V 

shape formed by a flock of flying geese emerges from birds each following simple common rules 

rather than from distinct behaviors of some individual birds, so may heavy-tailed growth outcomes 

emerge from a population of homogenous new firms following the same bounded rationality 

driven rules of pursuing uncertain opportunity beliefs rather than from specific behaviors or 
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features of outlier individual firms. This emergence perspective sides with recent contributions 

suggesting that over-attention to outliers yields little additional understanding about firm growth 

(Aldrich & Ruef, 2018; Nightingale & Coad, 2014) yet avoids falling back into the limitations of 

the “tyranny of the average” by discarding outliers and assuming normal distributions (Crawford 

et al., 2014).  

 

As with any simulation work, we make several simplifying assumptions that are limitations to this 

study and directions for future work. First, consistent with the stochastic argument, our simulation 

assumes no agent preferences as to certain latent demand characteristics into their selection 

process. Yet entrepreneurs have highly contrasted growth aspirations (Wiklund et al., 2003) that 

influence the type of opportunity belief they decide to pursue or avoid (Zhou & Wu, 2021). Human 

capital differences amongst founders also affect their selection of opportunity beliefs to pursue and 

could influence overall outcomes (Corbett, 2007). Furthermore, perception of uncertainty also 

varies according to entrepreneur’s beliefs, knowledge and motivations (McMullen & Shepherd, 

2006) and perceived rather than actual uncertainty drive their decision-making (Packard et al., 

2017: 843). It therefore remains to be explored how such differences between founders in 

preferences and perceptions influence the growth outcomes of new firms. Finally, differences in 

risk preferences may also be considered although they may rather reflect selection into 

entrepreneurship than distinguish between entrepreneurs’ opportunity belief selections because of 

significant endogeneity with actual firm performance (Åstebro, Herz, Nanda, & Weber, 2014; Cho 

& Orazem, 2020). 
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Another extension of this study would be to incorporate the effects of learning on opportunity 

belief selection and materialization attempts over time. Experiential learning grounded in newly 

acquired information through experience (Kolb, 2014) is a central mechanism to progressive 

learning about which entrepreneurial opportunities to pursue and how to best exploit them (Corbett, 

2005, 2007; Dimov, 2007; Politis, 2005). Experimentation is a related entrepreneurial learning 

mechanism that would be valuable to incorporate into the process of materializing uncertain latent 

demand propensities (Eisenhardt & Bingham, 2017). Furthermore, adaptive learning  also 

influences bounded rationality as firms continue to search for better alternatives by reacting to 

market feedback (Simon, 1996).  

 

A final possible extension for this study would be to incorporate the important influence of 

heuristics as a complement to bounded rationality in entrepreneurial decision-making and 

managing uncertainty (Cristofaro & Giannetti, 2021; Gilbert-Saad et al., 2018). For example, new 

firms only attempt to pursue an opportunity belief once they have sufficient confidence about its 

latent demand and about their adequate execution capacity to capture this demand (Choi & 

Shepherd, 2004). In addition, new firms tend to pursue the first opportunity belief that satisfices 

certain threshold criteria around demand potential and execution capacity rather than compare a 

wide variety of alternative beliefs from which they select the one that maximizes preferences (Choi, 

Lévesque, & Shepherd, 2008; Simon, 1955).  

 

5. Conclusion 

We began by observing that established explanations of heavy-tailed distribution of growth 

outcomes face empirical challenges and conceptual ambiguities in the context of new firms. To 
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address them, we first reframed empirically the phenomenon as an articulation of three stylized 

facts. We then developed a precise theoretical framework by which new firms pursue uncertain 

opportunity beliefs by allocating resources to entrepreneurial actions aimed at materializing latent 

demands which may underpin these beliefs and collecting resource payoffs when successful. We 

explored the degree of fitness of the proposed theoretical framework with the stylized facts through 

a simulation model that allowed us to compare how different conditions of initial resource 

distribution, selection and levels of uncertainty affect the emergence the phenomenon. 
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CONCLUSION CHAPTER 

 

The main findings and contributions of each essay summarized at the end of the introduction 

chapter offer new insights as to why growth in new firms is rare, sporadic and heavy-tailed which 

is the central research question of this dissertation. Taken together, the findings of this dissertation 

suggest three shifts in perspective about firm growth to reconcile prior theoretical perspectives and 

nonlinear empirical patterns observed in new firms. The first shift is from apprehending growth as 

a linear developmental process leading to an outcome to approaching growth as a system of 

recurring process-outcome interactions. The second suggested shift is from competing causalities 

of firm growth being either deterministic, voluntaristic or random to a causality structure where 

determinism and voluntarism enable and feed on each other through different motors of 

organizational change whose combination results in apparent randomness. The final shift is from 

emphasis on firm-level path dependencies and differences in antecedents to greater consideration 

of population-level dynamics. These suggested shifts open new areas of exploration for future 

research on firm growth and carry some practical implications.  

 

1. Research agenda 

In line with repeated requests in the firm growth literature for alternative perspectives and the 

contributions of this dissertation, I propose, instead of suggestions focused on how to fine tune 

well established research paradigms, theoretical models and research methods, a research agenda 

that encourages novel explorations at all three levels as summarized in table 5. 
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Table 11: An agenda for future research on firm growth 

 Traditional research Suggested research 

Ontology & 
Epistemology 

Dominant objectivist epistemology 
based on a positivist research 
paradigm 
 
More recently a relativist 
epistemology based on a subjectivist 
research paradigm  

A perspectivist or critical realist 
epistemology grounded in a system 
ontology as part of a holist research 
paradigm 

Theories Theories based on conflicting 
causality structures: deterministic, 
voluntaristic or stochastic 

Theories framed within a deterministic 
background where decisions matter 
and apparent randomness is traceable 
back to system interactions  

Research 
methods 

Variance-based models assuming 
relationships between IVs and DV 
that are unidirectional, constant over 
time and over range of outcome 
values 
 
Process-based models that involve 
sequences of events unfolding over 
time and produce outcomes under 
specific conditions and conjunctions 

System-based models that incorporate 
nonlinearities and feedback effects 
between processes and outcomes 

 

Another important possible research direction suggested by this dissertation is the further 

exploration of the firm growth system through its mechanics (components and their links) through 

the lens of system theory and its dynamics and peculiar behaviors through the lens of complexity 

science and the contributions of complex adaptive system especially. Beyond the conceptual 

reframings and new types of qualitative research works which these perspectives enable, we can 

also turn to the example of other social science disciplines such as team research which have 

embraced nonlinear dynamic system perspectives early and now draw on advanced techniques 

such as Hurst and Lyapunov exponents, entropy measurements or catastrophe modelling to 

produce quantitative empirical work (Ramos-Villagrasa, Marques-Quinteiro, Navarro, & Rico, 

2018) 
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2. Practical implications 

Nonlinearities of new firm growth are not only a source of questioning for researchers but a topic 

of fascination for entrepreneurs, investors and policymakers alike. While this thesis doesn’t come 

anywhere close to revealing a definitive answer on what leads a particular firm to not grow or 

another to become a unicorn, the suggested shifts in perspective may be relevant to these 

stakeholders. First, the proposed view of firm growth while challenging the linear developmental 

view prevailing in public discourse may align better with entrepreneurs’ perceived experience of 

growth being a hardly predictable nonlinear roller coaster while incorporating in its underpinning 

mechanism the influence of their beliefs and actions unlike the alternative explanation of growth 

nonlinearity through randomness which operates as a black box and discards any influence of 

agency. Furthermore, the finding that a heavy-tailed distribution of growth outcomes of new firms 

may emerge from a population of otherwise homogenous new firms following the same simple 

longitudinal processes of pursuing uncertain opportunity beliefs rather than from the unique 

behaviors, features or skills of outlier firm has implications for policymakers. Given new firm 

growth’s central role in economic renewal and development through job creation, policymakers’ 

interventions are widespread but limited in diversity. They primarily oscillate between encouraging 

additional market entry and cherry-picking a subset of new companies showing early promises to 

support. Yet both approaches have shown their limits in growing the extremely low number of new 

companies with a truly high job-generating impact, leading to the renaissance of a laissez-faire 

policy sentiment in many geographies. This thesis hints to a complex ecology conducive of heavy-

tailed distribution of growth outcomes where simple direct intervention recipes deserve at the very 
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least intense scrutiny as to how they might affect system-level conditions that enable heavy-tailed 

emergence. 

 

3. Epilogue 

This dissertation began with several dichotomies: non growth vs. extreme growth, sporadic vs. 

persistent growth, process vs. outcome. As I attempted to come to grips with them, I began to 

reflect on the many situations of life, important and mundane, that I spontaneously framed as 

dichotomies: money vs. happiness, learning vs. doing, standing out vs. belonging, exploring vs. 

exploiting... I observed that when facing such “internal uncertainties” which required a choice, I 

would either lean towards whatever side had served me well in the past and become part of my 

identity to the point of ignoring diverging signals (the Icarus paradox) or I would defer judgment 

until randomly nudged into a particular direction. If my prior entrepreneurial life had taught me 

how to navigate external uncertainties by accepting that I could only control the process of starting 

a company but not its outcomes, this dissertation has taught me how to better handle my “internal 

uncertainties” by embracing paradox. Through this work, I began to reframe my either/or 

perceptions into both/and perspectives by alternating divergent cycles of learning through 

discovery with convergent cycles of learning through testing. And I started to notice how such 

learning spirals enriched over time my understanding of the tensions considered and how I 

navigated them. I now realize that starting and failing a “high profile” company have, after all, 

been nothing more for me than yet another instantiation of this divergent/convergent cyclical 

model called life. 
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