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ABSTRACT
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The concept of entrepreneurial ecosystems (EEs) has quickly established itself as a major focus within regional
development research. A key conceptual framing commonly adopted by scholars theorizing about the growth and
evolutionary dynamics of EEs is via anthropomorphized life-cycle models. In this article we offer a critique and
argumentation as to why the validity of this approach is spurious and contestable. Arguably, life-cycle-based models
overly simplify these complex spatial entrepreneurial phenomena and convey the temporal evolution of EEs as a
simplistic, linear, deterministic and path-dependent process. Despite the seductively simplistic appeal of life-cycle
models, places are not like people and the uncritical adoption of such crude anthropomorphic framings potentially
weakens this research field, at the same time as running the risk of misinforming policymakers.
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1. INTRODUCTION

During the last decade, the concept of entrepreneurial eco-
systems (EEs) has vividly captured the imagination of
regional development scholars (Alvedalen & Boschma,
2017; Audretsch & Belitski, 2021; Brown & Mason,
2017). The concept has proliferated so rapidly that it has
swiftly assumed the mantle of ‘word du jour’ within
regional research (Lowe & Feldman, 2017, p. 2). Regional
policymakers have also keenly embraced the concept,
marking it out as the latest regional policy ‘blockbuster’
(Brown & Mawson, 2019; Malecki, 2018; Stam, 2015).
By entering the policy lexicon, the concept joins a long
list of the hot spatial concepts over the last 20 years brid-
ging the gap between academia and public policy includ-
ing, inter alia, clusters, innovation systems, Smart
Specialisation and related variety (Rocha et al., 2021).

In the growing entrepreneurship literature on EEs,
they are viewed as a systemic constellation of intercon-
nected organizations, institutions, actors and actions facil-
itating entrepreneurial activity within a localized spatial
environment. The EE concept is systemic and ‘fundamen-
tally spatial’ in nature (Malecki, 2018, p. 7; Fredin &
Lidén, 2020; Perugini, 2022). Powerful centripetal forces

ensure that entrepreneurs are drawn to, and inextricably

bound together with, other core entrepreneurial actors in
close geographic, institutional and relational proximity
(Alvedalen & Boschma, 2017). The resultant dense myr-
iad of external connections and social capital is considered
crucial for spawning and nurturing innovative start-ups
and small and medium-sized enterprises (SMEs). Initially,
many EE scholars adopted a life-cycle framework from the
entrepreneurship literature to depict the temporal evol-
ution of EEs, however over time research has called into
question the veracity of this conceptual framing (Cho
et al., 2022). We thus believe that a lot has changed
since the adoption of early conceptual perspectives within
the EE literature and that it is important now, more than
ever, to consider the link between the conceptual framings
used within EE research and the explanatory power they
have for further developing the field. This debate article
queries the relevance today of life-cycle models to explain
EEs and argues that they are insufficiently nuanced to cap-
ture the innate complexities inherent in these multifaceted
and ever-changing phenomena.

While the intellectual origins and lineage of the EE
concept are somewhat opaque (Acs et al., 2017), its sys-
temic focus is firmly interlinked with other widely
deployed conceptual frameworks from regional develop-
ment such as regional clusters (Alvedalen & Boschma,
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2017). Indeed, scholars (and policymakers) often erro-
neously conflate the terms (e.g., Li et al., 2022; O’Shea
et al., 2021), which may stem from persistent definitional
ambiguities surrounding the concepts. A plethora of defi-
nitions of EEs exists, some detailed, some sparse (Rocha
et al., 2021). An example of the latter, simply and some-
what vaguely view EEs as ‘a set of interdependent actors
and factors coordinated in such a way that they enable pro-
ductive entrepreneurship’ (Stam, 2015, p. 1765). To avoid
any terminological ambiguities herein, we wish to clearly
delineate the nature of the EE phenomenon by adopting
the following widely used expansive definition of EEs as:

[a] set of interconnected entrepreneurial actors (both poten-
tial and existing), entrepreneurial organizations (e.g. firms,
venture capitalists, business angels, banks), institutions (uni-
versities, public sector agencies, financial bodies) and entre-
preneurial processes (e.g. the business birth rate, numbers of
high growth firms, levels of ‘blockbuster entrepreneurship’,
number of serial entrepreneurs, degree of sell-out mentality
within firms and levels of entrepreneurial ambition) which
formally and informally coalesce to connect, mediate and
govern the performance within the local entrepreneurial
environment.

(Mason & Brown, 2014, p. 5)

This detailed definition clearly conceptually differen-
tiates EEs from other spatial concepts such as clusters
and shows they ‘represent different phenomena with
specific  socio-economic configurations’ (Rocha &
Audretsch, 2022, p. 14). While clusters are often indel-
ibly linked to a particular sector or technology (Iammar-
ino & McCann, 2006; Suire & Vicente, 2014), EEs are
a much more amorphous concept spanning multiple
different sectors, technologies, actors, institutions and
contexts. Perhaps a key point of differentiation between
EEs and earlier conceptual frameworks is the stronger
focus on agency in terms of the key entrepreneurial
actors, the lack of sectoral focus and a stronger emphasis
on the socio-economic and cultural aspects underlying
entrepreneurship within EE research (Mufioz et al.,
2020). It is now increasingly recognized that regional
social legitimacy influences the relationships between
individual entrepreneurial beliefs, intentions and start-
up behaviour and how these interaction effects are con-
ditioned by the socio-economic characteristics of a
region (Kibler et al., 2014). Added to this is the strong
role ascribed to institutions in shaping entrepreneurial
behaviour in different locations (Audretsch & Belitski,
2017). Culture and norms that define institutional
environments ‘are nebulous and difficult to quantify’,
but they find ‘material expression’ in how they support
and mediate entrepreneurial developments (Lowe &
Feldman, 2017, p. 4). Therefore, cumulatively ecosys-
tems are a very complex ‘combination of social, political,
economic, and cultural elements within a region’ (Spigel,
2017, p. 50).

Despite the strong uptake of the EE concept in aca-
demic circles, significant knowledge gaps remain. Scholars

have ruminated on the weak theoretical and conceptual
underpinnings of the EE concept, which are arguably
holding back this field of academic enquiry (Alvedalen
& Boschma, 2017; Fredin & Lidén, 2020; Spigel & Har-
rison, 2018). Indeed, Brown and Mason (2017, p. 15)
claim that ‘initial conceptualisations of EEs appear to be
somewhat under-socialised, lacking a time dimension
and fail to incorporate the full complexities of the socio-
spatial context mediating entrepreneurship’. As a result,
the EE literature has struggled to comprehensively under-
stand both the structure of EEs and their influence on the
entrepreneurship process (Spigel, 2017). Thus, a proper
understanding of their inner workings, interconnectedness
and variance across such systems is lacking (Harris,
2021a). In light of such challenges, scholars have increas-
ingly looked at a range of conceptual framings and theor-
etical models to develop the EE concept further and thus
improve its explanatory power. As with its conceptual pre-
decessors, such as clusters, it appears that scholars may be
culpable of going down some theoretical ‘rabbit holes’ with
regard to EEs resulting from the conceptual schemata
being adopted.

Over a decade ago, Martin and Sunley (2011) took
issue with the rapid adoption of life-cycle models in evol-
utionary geography research, voicing concern over the
implications of this approach towards understanding the
complex and dynamic nuances of the cluster phenomenon.
The view that all clusters will eventually go through the
same uniform process starting with emergence and culmi-
nating with decline was seen as too linear and path depen-
dent (Harris, 2021a). While the legitimacy and limitations
of life models in the field of economic geography are now
well-recognized, they have nevertheless permeated to
other related research fields, specifically into the discrete
but related field of EE research. Indeed, 10 years on,
life-cycle framings are now a ‘emerging trend’ within EE
research (Cloutier & Messeghem, 2021, p. 1) and one
that is gaining significant traction in the literature (e.g.,
Auerswald & Dani, 2017; Cantner et al., 2021; Colom-
belli et al., 2019; Mack & Mayer, 2016; Nicholls-Nixon
et al., 2020). Life-cycle models have long been linked to
entrepreneurial and economic phenomena (Martin &
Sunley, 2011) within the entrepreneurship literature,
where they apply the key developmental stages of the
human experience (i.e., birth, adolescence, maturity,
decline and, ultimately, death) to organizations or places
and, by extension, their activities and processes. Indeed,
the firm growth literature is replete with studies adopting
this conceptual schema (Brown & Mawson, 2013; Levie
& Lichtenstein, 2010), despite the manifest limitations
of ‘organismic metaphors’ to understanding development
and growth of firms and organizations (Phelps et al.,
2007, p. 1).!

Predominantly led by the work of entrepreneurship
and management scholars, life cycles are now deeply
anchored as the conceptual framing of choice within EE
research, with a growing number of recent studies expli-
citly (and many implicitly) adopting this conceptual lens
to examine and describe multiple spatial locations around
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the world, including, inter alia, Phoenix, Washington DC,
Turin, Toronto, Tokyo, Bangalore and Porto (Auerswald
& Dani, 2017; Colombelli et al., 2019; Kapturkiewicz,
2021; Loots et al., 2021; Mack & Mayer, 2016;
Nicholls-Nixon et al., 2020). Some of these early adopters
cite the need for overarching conceptual and theoretical
framings that account for the dynamism and instability
pervasive within EEs, identifying a life-cycle model as
an effective mechanism for reflecting temporal develop-
mental changes within EEs (Cantner et al.,, 2021; Li
et al., 2022).

We respectfully wish to disagree. In this critical
debate article, we argue that the application of a life-
cycle-based approach results in a crude oversimplification
of a highly complex, unpredictable and fast changing
reality. Furthermore, we argue that the life-cycle concept
is not only diametrically opposed to the fundamental
nature, principles and assumptions of EEs, it has the
potential to limit our comprehension and thus further
hinder the conceptual and theoretical development of
EEs as a spatial concept. Thirty-five years ago, David
Birch (Birch, 1987) warned against crude anthropo-
morphism with firms — he felt compelled to remind us
that companies do not develop like human beings and
that to ascribe a human life cycle to them can lead to
false conclusions about growth patterns. Despite early
warnings regarding the fundamental limitations of life-
cycle models (Martin & Sunley, 2011), we are now see-
ing the same concept widely applied to entire EEs with
no explicit or meaningful conceptual justification of its
veracity and limitations within these contexts. This
uncritical adoption of a crude conceptual framing poten-
tially runs the risk of devaluing the field of academic
enquiry within regional entrepreneurship research. Fur-
thermore, an additional adverse knock-on effect is that
these models can potentially misinform policymakers
regarding how EEs operate, thereby limiting the effec-
tiveness of any interventions. In addition to setting out
the incongruence between the life-cycle concept and
EEs, we also seek to identify some alternative conceptual
frameworks. It is our hope that this paper will encourage
others to question the ‘received wisdom’ emerging in the
EEs literature, recognizing that places are not like people
and that further consideration and development of
robust conceptual and theoretical framings linked to
the specificities of EEs is needed.

The remainder of the article is structured as follows.
Next, we examine the intellectual antecedents of the life-
cycle concept, looking to the evolutionary economic
geography to understand how it has informed current con-
ceptualizations within the entrepreneurship-based EE lit-
erature. We then present a critical review of the
foundational principles and assumptions underlying life-
cycle models. We identify a number of alternative frame-
works for conceptualizing EEs that offer greater explana-
tory power. Following this, we conclude and show how
EE framings based on life cycles may also have important
detrimental policy implications.

REGIONAL STUDIES

2. AN EVOLUTIONARY PERSPECTIVE OF
SPATIAL DEVELOPMENT

The theoretical antecedents of our critique of life cycles in
the EE literature are intrinsically rooted in perspectives
drawn from evolutionary economics and evolutionary
economic geography (EEG). Under this perspective, the
key focus is on the processes and mechanisms by which
economies transform themselves from within. Under this
neo-Schumperterian perspective, flux and dynamism are
the norm whereby ‘new firms, new products, new technol-
ogies, new industries and new jobs are added to the econ-
omy, whilst old firms, products, technologies, industries
and jobs disappear’ (Boschma & Martin, 2007, p. 537).

EEG also recognizes disequilibrium, disturbances and
discontinuity as cornerstones of spatial development. The
‘basic concern’ of EEG deals with the processes which
shape ‘the economic landscape — the spatial organization
of economic production, distribution and consumption’
and how these are temporally transformed (Boschma &
Martin, 2007, p. 539). In other words, economic trans-
formation unfolds differently in different places, and the
mechanisms involved originate and operate unevenly
across space. Therefore, geography is thought to play a
pivotal role in the ‘evolutionary processes of variety cre-
ation and destruction, selection and continuity’ (Essletz-
bichler & Rigby, 2007, p. 566). That is why evolutionary
thinking has been applied to define and improve existing
theoretical concepts in economic geography, such as
regional innovation systems and clusters (Hassink et al.,
2014).

Despite this strong recognition of diversity and com-
plexity, one common conceptual framing adopted in
EEG within the clusters literature is a life-cycle approach
(Bergman, 2007). According to some scholars, clusters
‘often follow an evolutionary path, where stages of infancy
are succeeded by a growth phase, followed in turn by
increasing maturity and subsequent stages of stagnation
or decline’ (Maskell & Malmberg, 2007, p. 611). Central
to this viewpoint is the notion of path dependence. In
recent years, path dependence has been used to explain
the process of cumulative, sequential technological, indus-
trial or spatial development characterized by persistence
and self-reinforcing mechanisms (Bergek & Onufrey,
2014). The general idea is that all clusters will eventually
go through the ‘same immutable process’ starting with
emergence and culminating with decline (Harris, 2021a,
p- 3). Unsurprisingly, many of these studies suggest that
clusters experience a life cycle closely related to the life
cycle of the underlying industry of the cluster (Li et al.,
2022).

Some contend there are five stages of a cluster’s life
cycle: the initial stage, expansion stage, mature stage and
decline stage (Brenner & Schlump, 2011). They claim
that supporting start-up activities is most effective in the
early phases of the cluster’s life cycle and that it plays a
less important role in the mature stage. Some scholars
even state that regions themselves can be characterized
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as evolving over a predictable and well-defined life cycle
(Audretsch et al., 2008). Of course, other scholars have
taken issue with these somewhat simplistic pre-ordained
linear life-cycle models (Harris, 2021a). According to
some, the literature concerning cluster life cycles has
grown rapidly and offers some useful points, but may
have only collected the ‘lowest-hanging fruit’ (Bergman,
2007, p. 19). One critique concerns the fact that studies
often focus on clusters in a particular ‘stage’ of their life
cycle rather than viewed holistically (Harris, 2021a). Men-
zel and Fornahl (2010) offer a more nuanced depiction of
clusters as going through four discrete stages: emergence,
growth, sustainment and decline. Importantly, Menzel
and Fornahl (2010, p. 210) claim that ‘very few clusters
follow a rigid life cycle from emergence to growth and
decline. Their model has developed over time to include
the processes of “adaptation”, “renewal” and “transform-
ation”, providing clusters with more possibilities in their
evolutionary trajectories’ (Harris, 2021a). Indeed, they
view their developmental process as iterative and non-lin-
ear involving ‘a steady oscillation’ between the different
phases (Menzel & Fornahl, 2010, p. 219).

Other scholars are much more trenchant in their criti-
cisms of life-cycle models stating ‘there is no inevitability
that a composite system such as a cluster will trace out a
simple life-cycle type trajectory over time’ (Martin & Sun-
ley, 2011, p. 1303). This view chimes with other recent
empirical work in the United States on information and
communication technology (ICT) clusters, showing how
clusters experience ‘different patterns of concentration,
dissipation, and stability over time, but we also find that
clusters rarely follow stylized descriptions of cluster life
cycles’ (Kim et al., 2021, p. 20). Martin and Sunley hold
that explanations of cluster development continue to be
hamstrung by recourse to under-explained ‘ageing’ analo-
gies and ‘life-course’ metaphors which ‘needs a rethink’
(Martin & Sunley, 2011, p. 1303). As well as critically
questioning the validity of life-cycle models, they also pro-
pose a new way forward to look at the evolution of clusters
rooted in complexity thinking. Drawing on institutionally
and agency-based perspectives in economic geography
others also view life cycles as ‘inappropriate biological
metaphors’ due to their path-dependent nature and lack
of consideration of entrepreneurial agency (Harris,
2021b, p. 1).

Interestingly, and perhaps worryingly, this ongoing
debate within the EEG literature has not, as yet, perme-
ated the EEs literature. While numerous observers have
taken issue with validity and application of the ecosystem
metaphor as a whole (Alvedalen & Boschma, 2017; Brown
& Mawson, 2019; Isenberg, 2016; Spigel, 2020), to date
there has been no specific critique of the use of life-cycle
models within the context of EE research. This seems
somewhat paradoxical because at heart of the EE meta-
phor is the importance of key actors and institutions
which largely runs counter to the linear life-cycle models
which downplay these forms of entrepreneurial agency.
We agree with other scholars that it is important to criti-
cally reflect on what work has been done and what

knowledge has amassed about the contextual nature of
the entrepreneurship process (Wurth et al., 2021) within
and across disciplines. Given the marked conceptual
differences between EEs and clusters as noted previously,
especially the key role ascribed to key entrepreneurial
agents and institutional actors, this begs an important
question: do life-cycle models have any greater resonance
for the phenomenon of EEs than for clusters? To investi-
gate this question, we now turn to an examination of the
key underlying principles and assumptions associated
with life-cycle models as applied to EEs.

3. THE PRINCIPLES AND ASSUMPTIONS
UNDERPINNING LIFE-CYCLE MODELS: A
CRITIQUE

According to the early adopters of the concept, at the crux
of the ecosystems metaphor is an explicit recognition of
innate complexity, interdependency, turbulence, disequili-
brium and self-regulation (Isenberg, 2016; Moore, 1993).
Different spatial locations are shaped by such unique his-
torical and social specificities that it makes unidirectional
causation challenging, if not inappropriate, to explain
how EEs emerge and develop over time. Ecosystem emer-
gence thus involves ‘feedback loops as well as coevolution-
ary dynamics between the systems’ elements, and, thus,
multi-directional causality’ (Haarhaus et al., 2020, p. 7).
This is in line with the hugely intricate, turbulent and
non-recursive nature of wider biological ecosystems that
EEs are deemed to mirror, where ‘things like air, water
and mineral soil, [interact] as a system’ (Isenberg, 2016,
p. 564).

Charles Darwin famously explained these complex and
ever-changing biological ecosystems using the term
‘tangled banks’, in which:

plants of many kinds, with birds singing on the bushes, with
various insects flitting about, and with worms crawling
through the damp earth, and to reflect that these elaborately
constructed forms, so different from each other, and depen-
dent upon each other in so complex a manner.

(Darwin, 1872, p. 429)

Following this, a natural ecological ecosystem is based on
Darwinist evolutionary concepts of diversity, selection,
diversification, adaptation, resilience and strength
(Boschma, 2015). The saliency of the biological metaphor
for EEs is the fact that it considers the interrelated con-
cepts of complexity and diversity considered to be at the
heart of the entrepreneurial process (Page, 2010; Roundy
et al., 2018). No two biological ecosystems are the same:
each operates in their own unique way. Scholars have
thus emphasized the critical importance of appreciating
‘the full complexity of the dynamics of entrepreneurial
activity’ within EEs (Brown & Mason, 2017, p. 26).

It is due to these intrinsic complexities and interdepen-
dencies that a fundamental tension exists between EEs as a
spatial concept and the anthropomorphized conceptual
framing of life-cycle models. Indeed, we find it somewhat
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perplexing that a conceptual framing with theoretical
underpinnings so different to those of the EEs concept
would be so widely adopted with such little critical reflec-
tion. We do recognize, however, that anthropomorphized
life-cycle models have become so normalized and widely
used within the fields of entrepreneurship, economics
and business that they have arguably become the dominant
or de facto ‘received wisdom’. As such, they are often expli-
citly adopted without question, or even implicitly (and
unknowingly) adopted by virtue of application of their
theoretical assumptions and underpinnings. Indeed,
many scholars and practitioners have perhaps never
thought it necessary to consider these assumptions and
underpinnings, let alone their implications for EE
research.

In order to identify the relevant EE literature adopting
this conceptual perspective we undertook a literature
search of the wider EE literature published during the pre-
vious five years (i.e., 2016-21). Our search procedure
identified 12 life-cycle papers in the EE literature. To
the best of our knowledge, this search strategy has cap-
tured the vast majority (if not them all) empirical peer-
reviewed life-cycle papers published during this period.
Relatedly, a recent systematic review of the EE literature
shows that of the articles published on the evolutionary
nature of EEs, most presented a life-cycle stage-based
conceptual model (Cho et al., 2022). We now wish to
explore this literature and its conceptual underpinnings.
In this vein, we discuss two of the key principles embedded
within life-cycle models, specifically (1) simplification of
complexity and (2) linear path dependence. We will also
consider the implications of these underpinnings for the
explanatory power of anthropomorphized life-cycle
models in the context of EEs.

3.1. Simplification of complexity

As noted, anthropomorphized life-cycle models follow the
stages applied to the human experience — simply put, we
are born, we grow, we reach maturity and then we decline
until we die. These four stages have thus formed the foun-
dation for the majority of life-cycle models (Moore,
1993).%2 The number of stages included in life-cycle models
can of course vary and often appear to be used quite arbi-
trarily; authors seldom articulate a rationale or justification
for their inclusion (or the exclusion of others). Confus-
ingly, neither are there explicit demarcations staked out
of what entrepreneurial metrics (e.g., number of start-
ups, levels of equity finance, improvement in entrepre-
neurial networks, etc.) signify movement between the dis-
crete stages.

Within the context of Phoenix, Arizona, some of the
first scholars to adopt a life-cycle model declared that
EEs undergo a fourfold evolutionary process of birth,
growth, sustainment and then decline (Mack & Mayer,
2016). One recent study of Porto’s creative industries
EE identifies just two stages: birth and growth (Loots
et al., 2021). Meanwhile other scholars claim that EEs
undergo three main phases: birth, transitional and conso-
lidation (Colombelli et al., 2019). Similarly, recent work
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by Harima et al. (2021) also identified three key stages
in the establishment of an ‘resilient ecosystem’ and a
three-stage taxonomy (emergent, development, growth)
was used to depict the Tokyo and Bangalore EEs (Kaptur-
kiewicz, 2021). Others consider a potential fifth stage —
one of ‘reorganisation’ (Auerswald & Dani, 2017) or
‘potential re-emergence’ (Cantner et al., 2021). Interest-
ingly, this fifth stage is often explained as a possibility
(Cantner et al., 2021), rather than an inevitability like
every other stage is assumed to be.

Usefully, some more recently adopted life-cycle models
are more nuanced than the more basic life-cycle schemas
presented above. For example, whilst Spigel and Harrison
(2018) offer a threefold life cycle of a nascent, strengthen-
ing and then a resilient (or alternatively a weakening) EE,
this alternative trajectory acknowledges that there is scope
for entrepreneurial agency in terms of an EE’s temporal
development. Meanwhile, Spigel and Vinodrai (2020) in
their examination of the city of Waterloo in Canada also
note the importance of different growth ‘pathways’ after
an anchor firm closure. Under a standard life-cycle
model this would doom a ‘failing’ EE to death. However,
in adaptive EEs failure can be overcome, and can even
serve as a learning experience building resilience in an eco-
system (Cho et al., 2022). Spigel and Vinodrai (2020)
demonstrate that the evolution of an EE is subject to var-
iegated outcomes from processes such as entrepreneurial
recycling coupled with the retention of skilled workers.
So rather than a simple linear process model, EE develop-
ment is observed to unfold in a ‘temporally dynamic, evol-
utionary process linked to a place’s pre-existing
institutional, economic, and cultural structures’ (Spigel
& Vinodrai, 2020, p. 18).

Interestingly, Schifer and Henn (2018) use a staged
approach to assess a sub-element of a wider EE. They
identify three stages of transnational entrepreneurs’ invol-
vement in the Israeli EE to denote how the role of these
actors changed with the stage of ecosystem development
(Schifer & Henn, 2018). Similarly, others note a sequen-
tial evolution — i.e., initiation, relationship building (or
development), maintenance, and renewal — in terms of
network development in EEs (Scott et al., 2022). This
tends to demonstrate that while a straightforward life-
cycle approach lacks the capacity to capture the inherent
flux temporally underlying the evolutionary process of
entrepreneurship within EEs as a whole, it may offer
some insights into the evolutionary dynamics in the sub-
components of an EE.

Fundamental to all the above life-cycle models, irre-
spective of the number of stages, is the simplification of
complexity. An EE’s developmental journey is mapped
to a generalized stage, within which generalized beha-
viours, characteristics and interactions are expected to be
observed. As Cantner et al. (2021, p. 13) state, EEs ‘follow
an archetypical life-cycle model from birth and an initial
phase towards phases with an increasing population up
to a maximum followed by a subsequent decline as the
market and entrepreneurial opportunities also decline, fol-
lowed by a potential re-emergence’. This simplification is
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of significant concern when attempting to understand the
inherent complexity of EEs. In order to be meaningfully
applied, such generalized stages require the development
of ‘archetypes’ that fit within that stage, resulting in sig-
nificant generalization and simplification of the spatial
locations being studied. This reliance on simplification
of complex phenomena and equilibrium reflects the use
of assumptions underpinning theoretical economics
within entrepreneurship and EEG research, whereby
archetypes built on simplified conditions are developed
to minimize or eliminate the range of complex factors
affecting a given situation.

Ironically, in his seminal work the famed American
economist Frank Knight (Knight, 1921) argued that
such simplification when used to explain complex situ-
ations affecting economic action will always be ineffective
and incomplete. From an EE perspective, the idea of an
archetypal EE runs counter to the fundamental assump-
tions of EEs as varied, diverse, distinctive and complex
(Brown & Mason, 2017). In trying to map EEs based
on simplified stages, scholars need to at best simplify
(and at worst discount) the complexity that is contained
within these places — and the very complexity that we
seek to better identify and understand.

This issue of simplification of complexity has further
implications linked to the assumption underpinning life-
cycle models that an ‘object of study’ will become bigger,
more developed, more complex and more capable over
time. Just as this assumption has been largely discounted
in recent years with regards to firm growth, we need to
query whether this assumption is relevant for different
EEs. Can we really assume that all places undergo an ‘age-
ing’ process akin to human beings, with incremental shifts
in activity, complexity and outcomes? Not only is there
significant difficulty in pinpointing when an EE is
‘born’, the varied nature of EEs means that development
is inherently relative — some ‘young  ecosystems may
already demonstrate significant complexity aligned to
inherent spatial variations. In this vein, Spigel and Harri-
son (2018) observe that nascent ecosystems should be trea-
ted as locations with lower connectivity levels, leading to
issues about retaining and recycling entrepreneurial
resources. Their process model recognizes a series of actors
and processes already sustaining an ecosystem, although
weakly connected. There is thus a terminological miscon-
ception with research that assumes that ‘nascent’ EEs can
be pinpointed when there are in fact already a series of
complex conditions in place supporting these ecosystems.
Indeed, we are inclined to agree with other scholars who
state that given the intrinsic complexity of EEs, identify-
ing the most ‘influential mechanisms in their evolution is
nearly impossible’ (Harima et al., 2021, p. 102).

We also need to consider historical and cultural speci-
ficities shaping the nature of an ecosystem, which are lar-
gely overlooked in basic life-cycle models. This may be
because of the tension between longer term historical
development and mapping to set developmental life-
cycle stages and archetypes. It is also important to note
that the temporal boundaries of EEs are inherently

‘fuzzy’ (Audretsch et al., 2021, p. 8) making delineation
into distinctive or coherent life-cycle stages (or phases)
deeply problematic. For example, when examining the
city of Turin, some scholars claim that the EE originated
in the 1980s (Colombelli et al., 2019), despite the city
being a major hub of automotive production for over a
century with an associated vibrant economic environment.
This historical experience will undoubtedly mediate and
shape the nature of the entrepreneurial culture at the pre-
sent time. Thus, developing generalized archetypes based
on a ‘one size fits all’ assumption of development stages
is likely to hinder rather than improve the explanatory
power of studies adopting a life-cycle framing (Martin &
Sunley, 2011).

A possible by-product of this rather simplistic logic is
shown in the huge dominance in policy frameworks
focused on promoting start-ups as a means of conceiving
or giving ‘birth’ to EEs (Brown & Mawson, 2019).
Indeed, despite their central importance in fostering suc-
cessful EEs, bespoke initiatives to encourage the internal
connectivity within EEs are overwhelmingly overlooked
in favour of basic replicative start-up programmes
(Motoyama & Knowlton, 2016; Rocha et al.,, 2021;
Roundy, 2019), regardless of the fact that most scholars
strongly emphasize that public policy cannot overly engin-
eer ecosystems through forms of ‘artificial insemination’
(Isenberg, 2016).

3.2. Linear path dependence

A second foundational principle underpinning life-cycle
models is linear development, a unidirectional movement
from one stage to the next in an orderly (and predictable)
manner. Not only is this linear development inherently
problematic, but also it gives rise to fundamental assump-
tions about path dependency — i.e., that development is a
direct result of previous decisions/actions/interactions.
Path dependency is based on non-reversible, linear and
non-ergodic processes (Wurth et al., 2021), whereby
paths are stable, self-reinforced and locked in’ until altered
by an exogenous change or ‘shock’ (Martin, 2010).

In the context of EEs this assumption is fundamentally
self-limiting, implying a ‘closed system’ with little room
for spontaneity, serendipity and consideration of the
impact of (and potential for) unplanned/unforeseen devel-
opments regardless of scale. Indeed, such unifinal con-
ceptions of causality are ill-suited towards capturing the
inherent complex interactions that ultimately create the
non-linear dynamics of EEs (Haarhaus et al., 2020),
despite EE scholars starting to argue that path dependency
can be viewed flexibly and in a non-linear (Cloutier &
Messeghem, 2021) or determinist form (Wurth et al,,
2021). Instead, there must be some consideration that
actors have the ‘potential agency to enact moments of
transformative change at times that would significantly
change the evolutionary trajectories of the systems they
are embedded within and break free from lock-ins’ (Har-
ris, 2021a, p. 177). An in-depth empirical examination of
Vienna’s EE (Radinger-Peer et al., 2018) provides scant
evidence for the balanced evolution of the EE from birth
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to growth, sustainment and decline, as postulated by some
life-cycle theorists (Mack & Mayer, 2016). In contrast, it
shows a non-linear evolution of the EE, with often contra-
dictory developments within the various pillars of the eco-
system (Radinger-Peer et al,, 2018). Therefore, the
gradual accretion of entrepreneurial resources, insti-
tutional actors, entrepreneurial finance, innovative ideas
and human capital ensures that EEs operate in a constant
state of flux.

The core assumption of path dependency also concep-
tually challenges the notion of ‘entrepreneurial agency’
within different contexts and infers universalism in how
EEs evolve and develop. Whilst used disparately, the
implicit assumption within this viewpoint seems to be
that all EEs somehow automatically make the linear tran-
sition beyond inception to a growth stage, then to maturity
and ultimately decline. Despite this simplistic assertion,
arguably many nascent or less dense EEs never really pro-
gress from inception into growth or a maturity phases.
Indeed, there is now compelling evidence from rural, per-
ipheral and fragile EEs (Miles & Morrison, 2020; Picker-
nell et al., 2022; Roundy et al., 2017) suggesting that
structural and cultural barriers exist which prevent many
EEs from becoming more developed let alone becoming
‘mature’ (Kibler et al., 2014; Xu & Dobson, 2019).
Numerous studies also reveal new firm formation and sur-
vival is significantly more problematic in peripheral and
remote EEs, where entrepreneurial deficits, population
outmigration and resource deficiencies remain endemic
and enduring (Freitas & Kitson, 2018; Roundy, 2019;
Vedula & Kim, 2019). This often results in lock-in,
whereby a weak entrepreneurial culture and intergenera-
tional unemployment result in institutional hysteresis
(Gherhes et al., 2018).

Under the linear path-dependent process implicit
within life-cycle models, EEs are assumed to eventually
wither and die (if they do not manage to ‘re-emerge’).
However, there is a substantive lack of empirical support
for this supposition. Indeed, dynamic EEs such as
London, New York, Shanghai and Silicon Valley are con-
stantly being reconfigured and reinvented to the extent
they never (or only rarely) move into a decline, let alone
death phase, as predicted by the life-cycle models. We
often see that dynamic EEs continually reconfigure them-
selves and consolidate their locational advantages, even
when disruptive new technologies could potentially under-
mine them. The case of London as a hub for fintech firms
makes a good illustrative example (Sohns & Wojcik,
2020): despite these firms being able to operate anywhere
in the world, London remains the primary European hub
for fintech companies (Spigel, 2022). Even less illustrious
locations such as dormant former industrial towns, such as
Warren in the United States, which may be perceived as
being in a period of terminal decline have managed to
re-invent themselves through local entrepreneurial activity
(Roundy, 2019). We also see evidence of some rapidly
growing EEs that have never reached so-called maturity
and yet are already beginning to revitalize themselves
and ‘re-emerge’, as shown by Canada’s city of Waterloo
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following the closure of the firm synonymous for the
‘Blackberry’ mobile phone, Research in Motion (Spigel
& Vinodrai, 2020).

As a result, not only does linear stage-based develop-
ment linked to age contradict much of our existing under-
standing of EE dynamics, but also the foundational
assumption of path dependency is fundamentally proble-
matic. We are inclined to agree with Wurth et al. (2021,
p. 18) that we are better to consider ‘past dependency’,
where ‘the past influences the current options for ecosys-
tems without completely ruling [out] alternative trajec-
tories, thereby offering elasticity’. Not only does this
allow for recognition of complexity, innovation and
change, it also helps move away from the causal and pre-
dictive argumentation that can arise from anthropo-
morphic life-cycle thinking.

Indeed, life-cycle-based path-dependent predictive
thinking is arguably damaging the potential for effective
EE public policy interventions. As policymakers look to
idealized anthropomorphized stages, often with the view
of predicting what may happen next, there is a strong
temptation to replicate what others have done to support
EEs at particular stages. This is highly problematic as cat-
egorization to particular stages is inherently backward
looking; it is only possible when ‘outcome’ data starts to
become available, by which point further change and evol-
ution is already under way. Thus, life cycles offer little
reliability as predictive tools. Yet, many EE specific policy
interventions seek to replicate programming and needs for
EEs at a general stage level, based on what is perceived to
have worked in other contexts at that same stage. As
research strongly suggests, such mimetic public policy
initiatives are often deeply flawed (Stam, 2015) and effec-
tive policies have to be strongly aligned to the place-based
specificities of each particular host environment, where
change and evolution is uniquely configured (Brown &
Mawson, 2019).

4. ALTERNATIVE FRAMEWORKS FOR
CONCEPTUALIZING AND EXPLORING
ENTREPRENEURIAL ECOSYSTEMS

This paper has questioned the validity and legitimacy of
adopting life-cycle models based on their two fundamental
theoretical foundations. Due to this innate heterogeneity
‘the lifecycle represents an inappropriate lens since the
evolution of an EE is not linear across stages but rather
recursive as with an adaptive system’ (Cho et al., 2022,
p- 11). We do of course recognize that not all scholars
adopting such approaches are equally uncritical of simple
binary and sequential developmental patterns in EEs
(Auerswald & Dani, 2017; Spigel & Harrison, 2018; Spi-
gel & Vinodrai, 2020). Whilst it is not our intention to
unduly criticize those who have adopted to life-cycle
models, we do urge scholars to make a clearer and more
compelling justification for the theoretical framing
adopted — be they life cycle or otherwise. Such transpar-
ency and rigour is, after all, the foundation for good aca-
demic research, particularly within the EE domain as it



Places are not like people: the perils of anthropomorphism within entrepreneurial ecosystems research 391

strives for a critical accumulation of knowledge closely
linked to practice (Kuckertz, 2019; Wurth et al., 2021).
This may be particularly important from those scholars
coming to the topic from an entrepreneurship background
who are (perhaps inadvertently) less familiar with debates
around the limitations of life-cycle concepts being applied
to spatial contexts.

Some scholars are now seeking to understand and view
the complex dynamics underpinning EEs via alternative
conceptual perspectives. To this end, Roundy et al.
(2018) and others (Daniel et al., 2022; Fredin & Lidén,
2020) have suggested that EEs can be conceived as ‘com-
plex adaptive systems’ (CAS) through the lens of complex-
ity science. Interestingly, this was also the conceptual
approach advocated by Martin and Sunley (2011) to
explore the temporal evolution of clusters. EEs are shaped
by interactions among its constituent elements, which
therefore results in growing complexity and adaptiveness
(Radinger-Peer et al., 2018). CAS theory stems from gen-
eral systems and cybernetic approaches towards under-
standing system dynamics and is now being deployed in
the EE literature (e.g., Harris, 2021a; Roundy et al,
2018). Such systems are made up of numerous com-
ponents with functions and interrelationships which fea-
ture a large number of interacting elements, non-
linearity and interdependency, emergent behaviours, self-
organization and adaptation to changing conditions
(Abootorabi et al., 2021). Perhaps most significantly,
they can produce ‘multiple possible evolutionary trajec-
tories and unpredictable courses of change’ (Martin &
Sunley, 2011, p. 1304).

As a framing for EE research, we agree with other
scholars who view that a systemic CAS approach holds
significant promise given the focus on non-linear sys-
tem-based dynamics where ‘change is unpredictable and
difficult to foresee’ meaning that ‘an EE is in a state of
continuous transformation and adaptability’ (Fredin &
Lidén, 2020, p. 95). Adopting a CAS perspective enables
some of the true dynamics, non-linearities and complex-
ities of EEs to be properly captured. Under a CAS view-
point ‘the actions of agents within an EE will produce
continuous modifications to the system, which shape
how the system responds to endogenous and exogenous
disturbances and allow it to adapt to changing and novel
conditions’ (Roundy et al., 2018, p. 4). We see strong
potential conceptualizing and visualizing EEs as dynamic
complex systems through a complex systems lens, as
shown in Figure 1.

While this approach may well provide a more effective
conceptual lens for examining complex entities such as
EEs, protagonists of a CAS approach have yet to fully
demonstrate the methodological mechanisms for empiri-
cally exploring EEs via this theoretical ﬁraming.3 However,
one novel attempt in this direction is a recent study in
Norway which applied concepts and nomenclature derived
from ecology and evolutionary biology, such as carrying
capacity, habitat and disturbance effects (Abootorabi
et al., 2021). It found that these processes are clearly
important to the EE and ‘disturbances’ such as changes

to public grants or intellectual property (IP) legislation
seem to have profound effects on the population in the
EE. Another interesting attempt to empirically unpack
ecosystems using a CAS lens explored the nature of the
Montpellier EE (Cloutier & Messeghem, 2021) and
found that Montpellier’s ecosystem was composed of
different sub-ecosystems (specific and transversal)
whereby successive experiments, paths not taken and mul-
tiple interactions occur over time in a non-linear fashion.
Using this framework, the research then illustrated an
understanding of the ‘sinuous and unpredictable’ evolution
of the EE (Cloutier & Messeghem, 2021, p. 12), which
not only shed light on the Montpellier region but also
shapes our understanding of how we can (and perhaps
should) view EE development.

Adopting a CAS approach to examine the Great
Southern region in Western Australia, Daniel et al.
(2022) hold that four constituent elements (so-called
4Ps) underpin EEs: place (system evolution based on
recombination), people (actors, institutions and inter-
actions), purpose (self-organizing networks), and pro-
cesses (co-evolution, interdependencies and feedback).
Given the interplay between these different dimensions
the effective examination of an EE ‘needs to consider
where the critical dynamics are, how and when they
occur, and the effects of these changes’ (Daniel et al.,
2022, p. 8). Meanwhile, a CAS approach has also been
used to comparatively examine the unique nature of differ-
ent fintech ecosystems in London and Singapore. Whilst
focusing on the same sector, the dynamics of the two fin-
tech EEs are fundamentally distinctive and driven by
‘actors, their agency, and their potential for moments of
transformative change’ which are ‘nested’ in the wider
EEs in these locations (Harris, 2021a, p. 182). Han
et al. (2021) conducted an interesting case study of the
Chinese city of Zhongguancun and propose there are six
interrelated complexity properties of a viable EE: a large
number of self-organized agents, non-linear interactions,
(in)sensitivity to initial conditions, adaptation to the
environment, emergence of successful entrepreneurial
firms, and coevolution. This echoes claims by some that
one of the main assumptions is that disequilibrium is nor-
malized and that complex systems constantly change and
adapt through ‘interaction between the parts of the sys-
tems and between the system and its environment’ (Fredin
& Lidén, 2020, p. 91).

In addition to these CAS perspectives, other novel
conceptual and methodological approaches are also now
being advanced within the EE literature, again potentially
yielding much greater explanatory power than linear life-
cycle approaches. One such treatment draws on chaos the-
ory to explore EEs. Chaos theory is a subset of complexity
science and is concerned with the behaviour of determinis-
tic non-linear dynamical systems which are highly sensi-
tive to their initial conditions. Haarhaus et al. (2020)
claim that the evolution of EEs is a chaotic process in
which an initial period of critical instability is followed
by a continuous phase of order generation which, in
turn, is marked by repeated chaotic fluctuations. It appears
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Figure 1. Entrepreneurial ecosystem through a complex system

that far from being an orderly linear sequential process,
non-linear dynamics remain central in the temporal evol-
ution of EEs and confirm the intrinsic individuality of the
development process of EEs (Haarhaus et al., 2020). To
illustrate the non-linear and convoluted dynamics of eco-
systems, Haarhaus et al. (2020) examine monthly start-up
data from Singapore’s EE between 1970 and 2018 using a
complex range of methodological techniques. In the study,
they applied three statistical methods from chaos theory,
the Pointwise D2 (PD2), the Brock—Dechert—Scheink-
man (BDS) test and Local Largest Lyapunov Exponents
(LLLEs), to examine the complex dynamics of EEs.
Their work strongly shows there to be major variances in
the complexity/chaoticity of the data over the course of
the time period which is often connected to external
(i.e., 1997 Asian Financial Crisis) and internal stimuli
(i-e., major policy initiatives). Thus, they propose that
scholars take into consideration the complex causalities
inherent in the evolution of EEs and contend that ‘uni-
directional causation is inappropriate to explain how
order emerges in EEs, since ecosystem emergence involves
feedback loops as well as coevolutionary dynamics between
the systems’ elements, and, thus, multi-directional causal-
ity’ (Haarhaus et al., 2020, p. 7).

Evolutionary game theory may be another approach.
This originated as an application of the mathematical
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lens.

theory of games to biological contexts. Applying evol-
utionary game theory could help understand the impli-
cations of fluctuations on different ecosystem elements
and interactions. For example, EEs frequently use suppor-
tive cultural attitudes to advocate for the normalization of
entrepreneurial activities (Spigel, 2017), justifying further
investigation to understand processes of cultural trans-
mission affecting entrepreneurship. Evolution is not
necessarily related to biological evolution in evolutionary
game theory, but can be understood as a way to capture
changing norms concerning cultural beliefs or social learn-
ing (Roca et al., 2009). Thus, its applicability for EEs
should be treated as a way to query the dissemination of
entrepreneurship as behaviour, especially if it relates to
cultural processes (e.g., when entrepreneurship emerges
from cultural evolution via imitation) (Kuechle, 2011).
In this vein, evolutionary game theory may help to address
some of the big unanswered questions within EE research,
for instance ‘under which conditions long-run aggregate
behavior will settle into some equilibrium, and when cer-
tain behaviors will become extinct’ (Kuechle, 2011,
p- 459).

In recognition of the discontinuous and non-linear
dynamics of EEs, researchers will also have to adapt
their methodological toolkits linked to these alternative
conceptual framings. Life-cycle approaches may have
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partly arisen owing to a reliance on somewhat backward-
looking narrative-based accounts of how EEs grow and
evolve. Typically, these are based on single case studies
which historically analyse EEs, often drawing on infor-
mant interviews and/or analyses of historical documen-
tation (e.g., Colombelli et al, 2019; Kapturkiewicz,
2021). Owing to a reliance on these partial forms of data
collection it may be inevitable that authors see the histori-
cal evolution of places as a somewhat neat, orderly, linear
and sequential process since these approaches lack the
ability to tease out or capture the messy, granular and com-
plex nature of how EEs actually develop and evolve in real
time. That is not to say that deeply immersive single case
studies cannot provide rich detailed findings on the com-
plex temporal dynamics underpinning EEs (e.g., Alaassar
et al., 2022).

That said, going forward greater methodological plur-
alism is strongly required to examine the inherent com-
plexity of different EEs (Wurth et al., 2021). Multiple
cases enrich our understanding of the different dynamics
at play across different EEs. For example, in their com-
parative analysis of two different EEs Belitski and Buytik-
balci (2021) claim ‘that complex interrelationship between
EE actors and the EE contextual factors matter ... and
these differences can be traced between different insti-
tutional contexts’ (p. 745). We also see considerable
merit in using these tools and newer forms of real-time
data and social media metrics, such as Meet-Up (Rocha
et al., 2021) and Twitter data (Hannigan et al., 2021), to
help capture and map the temporal evolution of social
capital, entrepreneurial networks, and cultural possibilities
across EEs.

5. CONCLUSIONS

In this paper we have outlined the fundamental tension
between the theoretical and conceptual underpinnings of
anthropomorphized life-cycle models and the inherent
complexity and dynamism of different spatial EEs.
Initially, many scholars adopted a life-cycle framework
to depict the temporal evolution of EEs, however over
time research has called into question the veracity of this
approach (Cho et al.,, 2022). Just as spatial scholars saw
the inherent limitations of this conceptual framing in the
context of clusters (Martin & Sunley, 2011), we urge EE
scholars to question the utility of this framing in the
domain of ecosystems research. Indeed, the foundational
principles of life cycles are in many ways diametrically
opposed to how EEs operate and function in reality.
EEs are messy and complex entanglements replete with
discontinuous junctures, disequilibria and ruptures where
temporal development is definitely not on some pre-
ordained sequential trajectory. To reiterate, places are not
like people.

From our examination of recent literature, we have also
identified a number of other emerging novel systemic
theoretical framings, such as CAS, and associated forms
of data which may better comprehend and convey the
true non-linear dynamics of EEs. Like others (Fredin &

Lidén, 2020; Roundy et al., 2018), we feel EEs exhibit
the properties of a complex systems (Figure 1). However,
it is not our intention to identify or argue for a single con-
ceptual alternative to life cycles, but rather to stimulate a
critical debate on how to best conceptualize the temporal
development and continual reconfiguration of EE. As
we have argued, anthropomorphized models built on
human lived experience are quite simply an inappropriate
way in which to explore and build our understanding
EEs. We have also argued that the uncritical adoption of
simplistic life-cycle models could potentially misinform
policymakers by suggesting that all locations undergo the
same developmental phases, as is increasingly evidenced
in replicative policy approaches (Brown & Mawson,
2019) rather than the creation of bespoke policies best sui-
ted to the specificities of different locations. Embracing
the complexity of EEs and their associated multifaceted
network governance structures that cut across multiple
levels is one such example of how complex systems can
potentially be coordinated via policymakers (Feldman &
Lowe, 2018; Knox & Arshed, 2022).

Blindly applying standard methods and their under-
lying assumptions falls short in explaining the non-linear
dynamics and evolutionary nature of EEs (Abootorabi
et al,, 2021). If we are to take the EE metaphor seriously
(Kuckertz, 2019), greater consideration and reflection of
how we conceptualize and theorize this complex spatial
phenomenon is urgently required. Inevitably, this will
mean exploring and embracing a wider and more hetero-
genous range of transdisciplinary research fields, methodo-
logical techniques and data sources. A fertile and vibrant
research agenda awaits scholars of these highly complex
and variegated ‘tangled banks’.
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NOTES

1. Levie and Lichtenstein (2010) identified 104 papers
using linear life-cycle models of business growth during
this 45-year period examined (i.e., 1962-2006).

2. These terms are far from universal: there is surprising
diversity in the labels applied to each phase within the lit-
erature and it is beyond the scope of this paper to discuss
this issue robustly. The key consideration here is that
despite the terminology used, the stages (and the nature
of the stages) are largely consistent.

3. Roundy et al. (2018), however, do advocate mixed
methods such as the use of three methods: qualitative
comparative analysis (QCA), agent-based modelling and

interpretivist qualitative research.
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