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abstract Despite its many achievements, scholarship at the intersection of entrepreneurship
and cognition has focused primarily on the consequences of what happens when an
entrepreneur benefits from various cognitive characteristics, resources, or other dispositions. As
such, cognitive research in entrepreneurship continues to suffer from narrow theoretical
articulations and weak conceptual foundations that lessen its contribution to the managerial
sciences. To address these issues, we draw from extant work on the nature and practice of
cognitive research to develop a systematic approach to study entrepreneurship cognition. To
further articulate this agenda, we assess the state of the field by content-analysing
entrepreneurship cognition articles published between 1976 and 2008. We find that, although
it has investigated many relevant variables, research on entrepreneurship cognition has failed
to fully articulate key conceptual features of the cognitive perspective. Building on these
observations, we propose concrete strategies and research questions to augment the
contribution of entrepreneurship cognition research, and advance this research beyond its
current focus on ‘cognitive consequences’. In particular, we illustrate the scholarly potential of
disentangling the various antecedents of entrepreneurship cognition, of studying the process
interactions between cognitive resources and mental representations, and of exploring the
operation of entrepreneurship cognition across levels of analysis.

INTRODUCTION

Research on entrepreneurship cognition has drawn increased attention since Comegys’
(1976) article on the role of entrepreneurs’ cognitive styles (cf. Forbes, 1999; Hisrich
et al., 2007; Katz and Shepherd, 2003). This prominence is often associated with a
renewed interest in the individual’s role within the entrepreneurial process (cf. Baron,
2004; Krueger, 2003; Mitchell et al., 2002). Yet, scholars have also leveraged the
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cognitive perspective to cast light on a broad range of entrepreneurship phenomena
articulated at several levels of analysis – from studying the consequences of entrepre-
neurs’ thoughts, interpretations, and reasoning abilities (e.g. Busenitz and Barney,
1997; Gatewood et al., 1995; Haynie et al., 2009) to documenting the multi-level
dynamics that lead to the emergence of opportunities and new ventures in a particular
field or region (e.g. Sarasvathy and Dew, 2005) or the development and use of a firm’s
fundamental sources of competitive advantage (e.g. Alvarez and Busenitz, 2001;
Bingham et al., 2007).

Although it has become a significant area of study, cognitive research in entrepreneur-
ship continues to suffer from important conceptual challenges that lessen its effective
contribution to the managerial sciences. For instance, many works are built on the premise
that founders and entrepreneurs ‘think’ differently than other individuals or business
executives (e.g. Busenitz and Barney, 1997). But it is far less clear whether this ‘cognitive
difference’ originates from idiosyncratic factors and events that predate entrepreneurs’
efforts and actions, or from the very experience of entrepreneurship by these individuals
(cf. Foo et al., 2009; Sarasvathy, 2008). Similarly, it is not clear whether the ‘cognitive
difference’ of entrepreneurs results from tasks and environmental conditions that ‘reward’
individuals with particular ‘thinking’, or from conditions that encourage the expression
and/or development of such thinking (cf. Baron, 1998, 2000; Lovallo et al., 2008).

As a result, critics have questioned the extent to which cognition offers something
truly unique and relevant for entrepreneurship research, over and above what is
offered by other perspectives. For instance, some have suggested that cognitive
research rests on assumptions and methods that are ill-equipped to capture the
complex, multi-level dynamics of entrepreneurship (cf. Breslin, 2008 vs. Gartner,
2007). Others have noted that, in real-life situations, the effects of cognitive phenom-
ena could often be dominated by organizational or socio-economic dynamics (e.g.
McNamara and Bromiley, 1997).

To help address these concerns and augment the contribution of entrepreneurship
cognition research, we develop a conceptual agenda for the systematic study of entre-
preneurship cognition. We develop this agenda in three logical steps. First, we build on
extant work about the nature and development of the cognitive perspective in the social
sciences to highlight the implications of three fundamental features that characterize
cognitive research: (1) a focus on the cognitive elements underpinning human action; (2)
the articulation of a process orientation; and (3) the operation of cognition across levels
of analysis. By doing so, we explicitly anchor our research agenda in the conceptual
foundations of cognitive science. Second, and to better identify avenues for future
research, we assess the manner and extent with which entrepreneurship cognition
research leverages the three features noted above. By content-analysing 154 entrepre-
neurship cognition articles published between 1976 and 2008, we show that for all its
achievements, extant research on entrepreneurship cognition has yet to leverage the full
potential of the cognitive perspective. Third, we build on these observations to formalize
our research agenda. More specifically, we propose a series of research questions and
strategies that illustrate how one can address current challenges facing entrepreneurship
cognition research, and thereby augment the contribution of cognition research to
entrepreneurship and the management sciences.
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THE CONCEPTUAL FOUNDATIONS OF COGNITIVE RESEARCH
IN ENTREPRENEURSHIP

In spite of prior reviews, definitional papers, and special issues, systematic discussions of
the meaning and implications of doing cognitive research in entrepreneurship have been
few and far between (cf. Baron and Ward, 2004; Shaver and Scott, 1991). As a result, the
conceptual foundations of entrepreneurship cognition research have remained largely
implicit. In turn, this has lead to confusion and misunderstandings that have made it
difficult to address directly the conceptual challenges that entrepreneurship cognition
research confronts. To better identify avenues for addressing these challenges, we first
discuss the conceptual articulation of the cognitive perspective for entrepreneurship.

Drawing from extant literature on the foundations of cognitive research in the social
sciences in general (cf. Bishop, 2005; Gardner, 1985; Gibbs, 2006), and in social psy-
chology (cf. Fiske and Taylor, 1991; Smith, 2000) and the management sciences in
particular (cf. Hodgkinson and Healey, 2008; Huff, 1997; Lant and Shapira, 2001;
Walsh, 1995), we identified three key features that, taken together, systematically char-
acterize cognition research:

(1) Mentalism, i.e. a focus on studying the mental representations of the self, of others,
of events and contexts, and of other mental states and constructs.

(2) A process orientation, i.e. a concern for studying the development, transformation,
and use of these mental representations and constructs.

(3) The operation of cognitive dynamics across different levels of analysis.

We acknowledge that adopting a cognitive perspective in particular disciplines may
imply other features, and note that the emphasis on particular aspects may vary between
different areas. In the broad field of cognitive science, for instance, there remains lively
debates about the nature of cognition as a computational phenomenon that is primarily
articulated ‘within the mind’, or as an embodied/situated phenomenon that emerges
from interactions between the brain, body, and world (cf. Gibbs, 2006 vs. Rupert, 2009).
In applied fields like managerial sciences, parallel debates have concerned the tensions
between the rational ideals of economic theories and the psychological and organiza-
tional phenomena that affect the pursuits of such ideals (cf. Lant and Shapira, 2001;
Lovallo et al., 2008). Yet over and above their differences, these theoretical positions
share common ground in the idea that understanding human behaviour requires con-
sideration of mental representations and processes across level of analysis.

Accordingly, the purpose of our review is not to advance a particular position, but to
build on the central features of cognitive science to develop an agenda for cognition
research in entrepreneurship. We briefly review each feature below and then draw their
implications for entrepreneurship research.

Mentalism

A first key feature, mentalism (Fiske and Taylor, 1991, p. 14) reflects the cognitive
perspective’s assumption that, to understand human activity, it is important to consider
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the mental representations of the self, of others, and of events and contexts – the so-called
cognitive elements of human action (see also Gardner, 1985, pp. 6, 38–40). This emphasis on
mental representations is notably expressed through the study of attributions, cognitive
maps, knowledge structures, perceptions, scripts, and schema. Yet this focus on the
cognitive elements of human action implies more than the adoption of a subjectivist
epistemology.

First, cognitive science’s mentalism is not limited to drawing attention to the subjective
interpretations and perceptions that individuals make of their immediate environment: it
also calls for attending to mental constructs and phenomena that proceed from human
nature and the sum of one’s idiosyncratic experiences, from knowledge and expertise to
cognitive abilities and routines, intelligence, expertise, or one’s desires and motivations
(cf. Morsella et al., 2008). In other words, the articulation of cognitive science’s mental-
ism draws attention to two different sets of cognitive factors and dynamics that can
influence human action: those that proceed from the perception and interpretation of the
circumstances when and where action is to take place, and those that proceed from the
cognitive ‘resources’ that people bring to these circumstances, from their genetics to their
knowledge and desires.

Second, the cognitive perspective assumes that, just like knowledge and mental rep-
resentations, concepts such as attitudes, motivations, and other mental states can be
treated as ‘hypothetical mental constructs’ postulated to exist ‘in the mind’ – even if one
can only observe them through their indirect effects (cf. Sternberg and Ben-Zeev, 2001;
Thagard, 2005). This feature distinguishes cognitive science from behaviourism and
related perspectives, which assume that mental states are nothing more than ‘intervening
variables’ that cannot be observed independently (cf. Fiske and Taylor, 1991; Smith,
2000). For social psychologists studying attitudes, for instance, this implies that, instead
of treating attitudes as abstract summaries of individuals’ tendencies to view particular
objects as positive or negative, one can treat attitudes as mental constructs that are
subject to the same dynamics that affect other mental structures (such as representations
held in memory or constructed from perception). Consequently, it becomes possible (and
relevant) to investigate the development and storage of attitudes in the mind, as well as
the manner with which cognitive dynamics affect the transformation of attitudes and
their influence on judgment and behaviour (cf. Cialdini et al., 1981; Fiske and Taylor,
1991). This forms the basis for cognitive science’s second fundamental feature: its process
orientation.

The Articulation of a Process Orientation

From a broad conceptual standpoint, the articulation of cognitive science’s process
orientation can be found in a particular concern for studying the dynamic interactions
between environment, cognition, and action. In comparison to behaviourism (which
conceives behaviour as emerging from patterns of stimulus–response–reinforcement and
is thus focused on the outcome of such patterns), the cognitive perspective stresses that
behaviour proceeds from complex interactions between the environment and the mind
(cf. Bruner, 1990; Fiske and Taylor, 1991; Turner, 2001). As a result, cognitive research
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places a noted emphasis on how, when, and why these interactions between mind and
environment play a role in the development, transformation, and use of mental repre-
sentations and other cognitive constructs, and on how, when, and why these elements
come to influence (and be influenced by) human action.

This process orientation is perhaps most commonly associated with the information-
processing model (cf. Broadbent, 1958; Neisser, 1967; Newell and Simon, 1956) and
the so-called ‘computational perspective’ on human behaviour (cf. Anderson, 1983;
Lant and Shapira, 2001). According to this model, human behaviour is influenced by
information input (whether from the environment or from memory), but also by the
mediating role of innate propensities and abilities of the mind (e.g. perceptual filters,
intelligence, etc.). In practice, this led scholars to investigate the rules and routines that
guide reasoning and other mental processes (from perception, interpretation, and
memory to decision-making, creativity, and learning). At the same time, this emphasis
on computational rules and routines drew attention to the many factors and dynamics
that may constrain human cognition, whether at the level of individual(s), group(s),
organization(s), or society(ies) (cf. Kahneman and Tversky, 1996; March and Simon,
1958).

Although it has been an important axis of development for cognitive science, this
emphasis on mental rules and routines drew criticism from scholars who argue that very
little conscious control can be exerted on core mental processes; as a result, the cognitive
perspective may ultimately be no less deterministic than the behaviourism it sought to
replace (cf. Bishop, 2005; Bruner, 1990; Taylor, 1985). In parallel, several studies sought
to explore the heuristics, means, and strategies that could be leveraged to address the
constraints placed on cognition, but also whether these strategies were necessarily less
effective than the ideal solution of rational/computational models (cf. Gigerenzer, 1996,
2006; Sarasvathy, 2001). By doing so, these studies show that the computational model’s
emphasis on rules and constraints is not the only way to articulate a process orientation
in cognition research.

For instance, the sensemaking approach developed by Weick and others (cf.
Klein et al., 2006; Weick, 1995; Weick et al., 2005) has emphasized the upstream/
downstream processes by which individuals and groups extract patterns of
meaning from ambiguous environments, as well as how these processes participate
in the very construction of the social reality where individuals and groups operate
(cf. Anderson and Nichols, 2007; Oliver and Montgomery, 2008; Rouleau, 2005).
For their part, Sarasvathy (2001, 2008) has drawn attention to the effectual
strategies by which individual entrepreneurs address the radical uncertainty plaguing
their endeavours, and how these efforts subsequently influence the emergence and
renewal of economic artefacts (e.g. new supply–demand transactions, markets, orga-
nizations). Others have developed the idea that cognition is fundamentally situated in a
physical body and/or context (cf. Gibbs, 2006; Kirshner and Whitson, 1997; Lakoff
and Johnson, 1999). In practice, this position has led some scholars to de-emphasize
the role of memory processes and the retrieval/processing of knowledge and informa-
tion to emphasize instead the complex interactions between agent and context, as
these are done in situ (cf. Elsbach et al., 2005; Huda and Al-Maskati, 1997; Lant,
1999).
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The Articulation of Cognition Across Levels of Analysis

A third feature of cognitive science concerns the operation of cognition at different levels
of analysis – and the implications this has for understanding human action. Whereas the
cognitive perspective focuses explicitly on mental representations and other constructs
operating in the mind, the articulation of such constructs need not be restricted to the
individual level of analysis. For instance, research in organizational cognition has been
conducted on the mental representations of individual managers (cf. Cossette and Audet,
1992; Stubbart, 1989), just as others have focused on the mental representations held by
groups of managers within particular firms, within strategic groups of firms, or across
industries (cf. Porac et al., 1989; Reger and Huff, 1993). This articulation at different
levels of analysis reflects an important assumption of the cognitive perspective: the
assumption that cognition operates across multiple levels of analysis that span the range
of human activity, from individual to group, organization, and society (cf. Hodgkinson
and Healey, 2008; Huff et al., 2000; Walsh, 1995). Just like mental representations, ideas,
and other mental resources can be ‘shared’ with others, the dynamic relationships
between environment, mind, and action can also take place across levels of analysis. As
a result, different research can ascribe a particular cognitive construct or phenomenon to
different levels of analysis. More importantly, it becomes possible (and relevant) to
investigate how cognitive phenomena anchored at different levels may influence one
another.

Implications for Entrepreneurship Cognition Research

Taken together, the three features reviewed above provide a theoretical basis to address
the challenges that entrepreneurship cognition research currently faces.

First, the articulation of cognitive science’s mentalism encourages us to distinguish
more clearly the cognitive factors and phenomena that predate entrepreneurial action
from those that are more germane, immediate, and idiosyncratic to a particular action in
a particular context. In turn, this calls us to study the respective roles that representa-
tions, interpretations, perceptions, emotions, and other motivations regarding one’s
immediate circumstances play in entrepreneurship, relative to that of cognitive
resources, skills, abilities, and other predispositions that proceed from one’s lifetime of
learning and experiences. In other words, the articulation of cognitive science’s concep-
tual foundations allows us to disentangle the various sources of entrepreneurs’ ‘cognitive
difference(s)’.

Second, the articulation of cognitive science’s process orientation encourages us not
only to consider the effects of cognitive variables for entrepreneurial action, but also to
articulate the relationships between mind, environment, and entrepreneurial action that
influence the development, use, and transformation of these variables. In this regard,
cognitive science’s process orientation calls us to investigate the unfolding of entrepre-
neurial thinking and to understand the cognitive reasons why some cognitive variables
and phenomena come to play the role they do in entrepreneurship. For instance, this
process orientation implies that we understand how, when, and why the cognitive
resources that support entrepreneurship interact with one’s representations of the task
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and general environments that are directly relevant to entrepreneurial action. It also
draws our attention to the effects of entrepreneurial action on those cognitive represen-
tations and resources.

Third, the articulation of cognition across levels of analysis encourages us to investi-
gate the mutual influence between the mental representations and cognitive resources of
entrepreneurs, and those of their team, of the organization they help launch and grow,
and of the larger society where their entrepreneurial action takes place. In turn, this
allows us to unpack the cognitive dynamics that underpin entrepreneurial action not only
across time but also across levels of human activity.

To address the lingering ambiguity regarding the ‘cognitive difference(s)’ of entrepre-
neurs and the conceptual challenges that hinder cognitive research on entrepreneurship,
it would thus appear beneficial to articulate research on the implications that the above
three features of cognitive science have for entrepreneurship. Before we develop concrete
strategies and research questions to do this, however, it becomes important to assess the
state of entrepreneurship cognition research with respect to these key features.

RESEARCH METHODOLOGY

To identify avenues for addressing the conceptual challenges faced by cognitive research
in entrepreneurship, we content-analyse a representative sample of 154 relevant articles
published between 1976 and 2008. Unlike prior reviews, we do not trace the history of
cognitive research in entrepreneurship (cf. Katz and Shepherd, 2003), nor do we define
the importance of cognitive research for various stages or aspects of the entrepreneurial
process (cf. Forbes, 1999; Krueger, 2003; Shook et al., 2003). Rather, we assess the
manner and extent with which cognitive research in entrepreneurship articulates the
three conceptual features of the cognitive perspective reviewed above. The following
describes the methods we followed to identify and analyse these works.

Sampling Procedures

We used criterion sampling (Patton, 1990) to identify a valid sample of entrepreneurship
cognition articles. Specifically, we conducted a series of keyword searches in three
reference databases: (1) EBSCO’s Business Source Complete®; (2) ProQuest’s ABI/
INFORM – Complete (Business)®; and (3) EBSCO’s PsycInfo®. We used the Business
Source Complete and ABI/INFORM databases because they focus explicitly on articles
pertaining to the large domain of business studies. We included the PsycInfo database as
a reliability strategy to ensure that we captured relevant articles published in psychology
journals that may not be catalogued by the other two databases. For all three databases,
we searched for articles that met the relevant search keywords and criteria listed in
Table I.

From a methodological standpoint, the use of criterion sampling with the search
power of these databases has three main advantages. First, it provides a fast and efficient
manner to scan millions of articles in thousands of journals. Second, conducting our
searches with well-known and widely available databases that include a broad array of
journals increases the external validity of our sample – relative to the alternative of
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manually sifting through a narrower and arbitrary list of target journals. Third, and
perhaps most importantly, the use of criterion sampling allowed us to build our sample
on the words and language with which authors chose to describe their work – as opposed
to relying on the indexing of these works by a subjective third-party. To the extent that
the authors of relevant articles aim to make a contribution at the interface of entrepre-
neurship and cognitive sciences, they are likely to use a combination of entrepreneurship-
and cognition-related keywords. Focusing on the authors’ own words thus limits selection
biases on our part, and augments the content validity of our sample.

Because the results of keywords search can include a broad variety of documents that
may be of varying relevance, we followed a series of steps to filter the results and identify
a final sample that is characterized by a high degree of content validity and is represen-
tative of the best research conducted at the interface between entrepreneurship and
cognition. We present the details of these procedures in Appendix 1. The final sample we
obtained counts 154 entrepreneurship cognition articles.

Data Analysis and Coding Schemes

To assess the manner and extent to which the body of entrepreneurship cognition
research effectively leverages the three conceptual features of the cognitive perspective
discussed above, we developed an analytical framework based upon prior research
(cf. Walsh, 1995) and used it to content-analyse the 154 articles in our sample. The use
of content-analysis techniques is particularly appropriate for this purpose because the
data of interest is embedded within the text, tables, and figures written by the authors of
the articles we analysed (cf. Krippendorff, 2004; Neuendorf, 2002).

(1) To assess the kind and range of cognitive elements of human action investigated in
entrepreneurship cognition research, we inventoried the list of relevant cognitive
variables and constructs studied across the articles in our sample. In addition to
noting whether these variables are used as independent predictors or dependent
outcomes, we discuss whether these variables concern aspects of mental represen-
tations or cognitive resources for entrepreneurship.

(2) To assess the articulation of the cognitive perspective’s process orientation in
entrepreneurship cognition research, we content-analysed the 154 articles in our
sample to determine their focus on one or more of Walsh’s (1995) phenomena of
cognitive relevance, namely: (1) the representation and attributes of cognitive con-
structs (e.g. their nature, content, characteristics, and organization); (2) the origins

and antecedents of cognitive constructs; and (3) the use and consequences of these
constructs. In this regard, we postulate that research that simultaneously considers
two or more phenomena of cognitive relevance has more implications for cognitive
science’s process orientation than research that addresses only one of Walsh’s
(1995) categories.

(3) To assess the articulation of cognition across levels of analysis, we content-analysed
each article to determine the level at which their cognitive variables and phenom-
ena were operationalized.
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We present the articulation of our coding schemes in Table II. Details about the
rationales and procedures we followed for coding each article can be found in Appendix 2.

SUMMARY OF EMPIRICAL RESULTS

The Cognitive Elements of Entrepreneurial Action

The 154 articles in our sample investigated a total of 96 different independent/
explanatory variables of cognitive interest, and 53 different dependent/explained vari-
ables of cognitive interest. Naturally, groups of articles that shared a particular
disciplinary anchor (such as psychology, sociology, economics, or managerial or organi-
zational cognition) tended to emphasize distinct sets of variables.

Table II. Coding scheme

Coding categories Operationalization

Variables of cognitive interest

Independent/explanatory When a particular variable of cognitive interest is used as an ‘input’ factor
in a relationship that is modelled, or as a predictor, regressor, controlled,
manipulated, explanatory, or exposure variable (Dodge, 2003)

Dependent/explained When a particular variable of cognitive interest is used as an ‘output’ factor
in a relationship that is modelled, or as response, regressed, observed,
responding, explained, or outcome variable (Dodge, 2003)

Cognitive phenomena of interest

Representation The article focuses on identifying/revealing the attributes, properties,
and/or characteristics of a cognitive variable of interest – its ‘content’ so
to speak. This includes research on knowledge structures like categories,
mental/causal systems, mental models, scripts or other schemas, but also
studies aimed at defining or validating the content/structure of cognitive
constructs and other mental states. This specifically excludes research
focusing on the antecedents (causes), use, and/or consequences(effects) of
such attributes

Antecedents The article focuses on the development/formation of a cognitive variable
of interest, its antecedents, and/or causes so to speak

Consequences The article focuses on the use/implications of a cognitive variable of
interest, its consequences, and/or effects so to speak

Other The article cannot be categorized in terms of the above categories

Level of analysis (for relevant variable(s) of cognitive interest)

The article’s relevant variable(s) of cognitive interest is (are) articulated,
operationalized, and/or measured at the level of:

Individual(s) Individuals (or categories thereof )
Team(s) Teams/groups (or categories thereof )
Firm(s) Firms (or categories thereof )
Industry(ies) Industries (or categories thereof )
General context(s) General context, environment (or categories thereof )
Nation(s)/society(ies) Countries, societies, cultures, or nations (or categories thereof )
Information stimulus(i) Information context (as in particular information stimuli)
Other The article cannot be categorized in terms of the above categories
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For instance, the five articles on information economics focus on the effects of knowl-
edge. Although this focus finds its expression in different concepts (e.g. prior knowledge
of individuals vs. similarity of firms’ knowledge environments), these papers articulate
knowledge as a cognitive resource for entrepreneurship. The ten articles drawing from
sociology and institutional theory show a similarly high degree of focus. Indeed, all the
papers in this group study issues of cognitive legitimacy or the cognitive institutions for
entrepreneurship. Likewise, eight of the 11 articles anchored on network sociology focus
on cognitive dimensions of social capital. In both cases, the variables of cognitive interest
are articulated as resources that support or foster entrepreneurship activities.

By comparison, other groups of articles display a broader range of variables – and
different articulations. For instance, the eight articles drawing from subjective economics
have emphasized nine different variables that tend to emphasize aspects of mental
representations (e.g. perceptions of uncertainty, incongruence and incompleteness of
mental representations, cognitive frames). These variables are generally used as inde-
pendent predictors of entrepreneurship outcomes. The 17 articles anchored in manage-
ment and organization cognition also exhibit a broad range of variables. Of the 23
cognitive variables studied, 13 are used as independent predictors. Interestingly, the
independent variables tend to be about cognitive resources for entrepreneurship (e.g.
mode of decision-making, mindful alertness, emotional energy, ambiguity absorption,
information processing capabilities), while the dependent variables tend to be about
mental representations (e.g. perceptions, motivations towards entrepreneurship, content
and structure of cognitive maps). The four articles based on communication studies
highlight eight different variables of cognitive interest (four as predictors), and all eight
have to do with aspects of mental representations that are relevant for entrepreneurship
(e.g. public discourse about entrepreneurship, beliefs of feasibility/desirability, meta-
phors about entrepreneurship).

The 98 articles drawing from psychology investigate 51 independent and 24 depen-
dent variables of cognitive interest. Among the articles that emphasize cognitive
resources, 18 discuss various dimensions of personality; 15 discuss decision biases and
heuristics; 12 study cognitive styles; ten look at self-efficacy; and seven focus on experi-
ence as a cognitive resource. Most articles in this group study these variables as cognitive
resources predicting entrepreneurship-relevant outcomes. Along this line, ten papers
discuss intentions towards entrepreneurship and growth (nine as an outcome variable).
Yet a number of articles also discuss cognitive representations relevant to entrepreneur-
ship: 13 discuss the role of perceptions (11 as predictors of entrepreneurship outcomes);
nine focus on mental schema, models, frameworks and the related concepts of cognitive
scripts, maps, and beliefs (generally as predictors); and six others focus on broader
motivations towards entrepreneurship (four as predictors).

Taken together, these observations map the broad terrain covered by entrepreneur-
ship cognition research over the last 33 years. From the perspective of cognitive sci-
ence’s first feature (the focus on the cognitive elements of human action), cognitive
research in entrepreneurship has studied many relevant elements. Several of these
relate to factors that predispose individuals, groups, firms, and/or societies to exhibit
higher levels of relevant entrepreneurship dimensions, or as factors that characterize
such individuals, groups, firms, or societies. Yet, a number of studies investigate the

The Cognitive Perspective in Entrepreneurship 1453

© 2010 The Authors
Journal of Management Studies © 2010 Blackwell Publishing Ltd and

Society for the Advancement of Management Studies



mental representations, scripts, and other schemas, perceptions, and interpretations
that are associated with entrepreneurial action.

Even when accounting for the different operationalizations of closely-related variables,
however, results indicate that most variables are studied in only a few articles. This
suggests that the recent and rapid development of entrepreneurship cognition research
may not (yet) have lead to the articulation of convergent research programmes focusing
on common conceptual models and variables. In parallel, we also observe that most
variables of cognitive interest are studied as independent predictors of relevant outcomes.
By contrast, only 19 variables are studied as both independent and dependent variables
(across different studies). This suggests that more research has been done on the effects
of cognitive variables than on their origins – an observation that is relevant for our next
point of analysis.

The Articulation of a Process Orientation

Results from our content analyses indicate that across all groups of articles anchored on
different disciplines, the predominant articulation of entrepreneurship cognitive research
is to emphasize the consequence(s) of cognitive variables. This articulation accounts for
some 76 articles in our sample (49.4 per cent). By comparison, 18 articles (11.7 per cent)
focus on the representation of cognitive variables, and 21 (13.6 per cent) on the ante-
cedents of such variables. More importantly, our results show that few articles focus
simultaneously on two or more phenomena of cognitive relevance. For 23 articles (14.9
per cent) that simultaneously consider the antecedents and consequences of cognitive
variables, only five (3.25 per cent) simultaneously consider the representation and con-
sequences of cognitive variables, while five others simultaneously consider the anteced-
ents, representation, and consequences of cognitive variables. Furthermore, we note that
only 12 of these 33 articles are empirical.

Taken together, these observations suggest that from the standpoint of cognitive
science’s second feature (i.e. the articulation of a process orientation), cognitive research
in entrepreneurship has been somewhat limited. To further establish the validity of these
findings, we conducted a series of post-hoc keyword searches at the level of individual
articles. Specifically, we used the capabilities of Microsoft Word® and Adobe Acrobat® to
manually search the digital files of all articles in our sample to document instances of
keywords associated with conceptual approaches thought to be particularly sensitive to
the articulation of a process orientation, especially with respect to interactions between
mind, body, and environment (e.g. sensemaking, effectuation, or embodied/situated
cognition). Results indicate that only 22 articles referred to sensemaking (14.3 per cent),
ten referred to effectuation (6.5 per cent), and one referred to situated cognition (0.6 per
cent). More to the point, only four articles referred to such keywords more than six times
(two for sensemaking and two for effectuation). To the extent that these approaches
denote a particular interest for the unfolding dynamics of cognition as a process, these
observations provide converging evidence that, from a conceptual standpoint, the articu-
lation of cognitive science’s process orientation in entrepreneurship cognition research
has so far been limited.
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The Study of Cognition Across Levels of Analysis

Our results indicate that the articulation of cognitive research at different levels of
analysis varies between disciplinary anchors. Not surprisingly, studies based upon more
‘macro’ disciplines like economics and sociology tend to draw inferences about contex-
tual variations (22 articles do this, or 14.3 per cent), whereas studies grounded in ‘micro’
disciplines tend to draw inferences about individual variations (72 articles do this, or 46.8
per cent) or about groups (11 articles, or 7.1 per cent). Some 16 studies (10.4 per cent)
also draw inferences about firm-level variations (notably articles from managerial and
organizational cognition, but also some articles drawing from sociology).

Across all disciplinary anchors, however, few articles simultaneously consider variables
articulated at different levels of analysis (e.g. individuals + firms, context). Of the 26 articles
that do so (16.9 per cent), 22 simultaneously consider cognitive variables grounded at the
individual levels of analysis, and cognitive variables that are articulated as properties of
the general context (e.g. non-individual/broad perceptions of business climate, environ-
ment dynamism, perceptions regarding entrepreneurship, cultural values). The four
other articles simultaneously consider individual variables and firm- or industry-specific
variables. Interestingly, 14 of these 26 articles are empirical. Looking across the entire
sample, however, these observations suggest that from the standpoint of cognitive sci-
ence’s third feature (i.e. the study of cognition across levels of analysis), cognitive research
in entrepreneurship has been primarily focused on studying cognition at single levels of
human activity (whether the individual, the firm, or society) – as opposed to studying the
operation of cognitive dynamics across levels of analysis.

A CONCEPTUAL AGENDA FOR COGNITIVE RESEARCH
IN ENTREPRENEURSHIP

The results above show that cognitive research in entrepreneurship has investigated a
rich set of cognitive elements related to entrepreneurial action. Furthermore, the increas-
ing number of entrepreneurship cognition articles published each year, not only in
entrepreneurship journals but also in broader management and social sciences journals,
suggests that cognitive research in entrepreneurship is making contributions that are
perceived as both significant and valuable.

For all its achievements, however, our empirical analyses indicate that cognitive
research in entrepreneurship has yet to articulate fully the conceptual implications of the
cognitive perspective. Three observations are notable in this regard. First, the dominant
mode of research in entrepreneurship cognition has been to emphasize the consequences
that cognitive variables have on relevant outcomes. Few studies investigate the origins or
development of these variables. Because of this, however, ambiguity subsists about the
source and nature of entrepreneurs’ ‘cognitive differences’. Second, the articulation of
cognitive science’s process orientation has been relatively limited. For instance, few
studies directly investigate the respective influence that cognitive resources and cognitive
representations have, not only on entrepreneurial action, but also on each other. As a
result, important questions remain about how, when, and why relevant cognitive vari-
ables have the influence they have on entrepreneurship. Third, there have been few
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efforts to study the articulation of entrepreneurship cognition across levels of analysis.
Because of this, there is limited understanding of the social unfolding of entrepreneurship
cognition, not only between individual actors but also between individuals and groups,
firms, and society.

In a sense, entrepreneurship cognition may have been a victim of its own success.
Conceptual models and empirical studies that emphasize the effects of cognitive variables
have been so fruitful that scholars have had few incentives to examine fully the complexity
of cognition as a process (and/or across levels of analysis). Over the years, however, this
success has had the unintended effect of masking the conceptual foundations that cognitive
research in entrepreneurship could build upon to cast light on the so-called ‘cognitive
difference’ of entrepreneurs (cf. Shaver and Scott, 1991). Interestingly, rectifying this
situation does not require paradigmatic or philosophical convergence, nor does it demand
shared methodological preferences. Instead, it calls for a scholarly shift in mindset in which
scholars keep cognitive dynamics front and centre. As opposed to conceiving of cognition
as a resource one has, it encourages scholars to think of cognition as something one does. By
emphasizing cognition as a verb, this scholarly mindset draws attention to the unfolding
dynamics between mind, environment, and action.

Together, the above observations point to a clear agenda for future research. If we are
to address the challenges and criticisms levied against cognitive research in entrepre-
neurship, to better understand the so-called ‘cognitive difference’ of entrepreneurs, and
to augment the contribution of this research to the managerial sciences, it becomes
necessary to leverage more completely the conceptual foundations of the cognitive
perspective in entrepreneurship research. To do so, we propose a systematic agenda for
future research on entrepreneurship cognition. Building on the observations above, this
agenda emphasizes three primary axes:

(1) To better understand the role of cognition in entrepreneurship (and the unique
particularities of entrepreneurial cognition and its various aspects), we encourage
future research to pay attention not only to the consequences of relevant cognitive
variables, but also to the origins and development of such variables. To this aim, we
call for scholars to distinguish between different antecedents of entrepreneurship
cognition – and to study these distinctions specifically.

(2) To better understand how, when, and why different cognitive variables play a role
in entrepreneurship, we encourage that future research fully articulate cognitive
science’s process orientation. To achieve this aim, we call for scholars to study the
interactions between cognitive resources and mental representations, and to
conduct studies that simultaneously consider two or more phenomena of cognitive
relevance (Walsh, 1995).

(3) To better capture the dynamic relationships between mind, environment, and
entrepreneurial action, we encourage future research to consider simultaneously
the role and interactions of different variables of cognitive interest articulated at
different levels of analysis.

We discuss strategies for articulating this agenda in the paragraphs that follow. We
begin by discussing the articulation of each axis, separately. We then discuss their
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operationalization in four important areas of entrepreneurship cognition research:
research anchored on psychology, economics, sociology, and research at the interface
with managerial and organizational cognition.

Studying the Origins and Developments of Entrepreneurship Cognition

Given the nature of entrepreneurship as a field of applied science, the observed emphasis
on the consequences of cognitive variables for entrepreneurship is hardly surprising. To the
extent that entrepreneurship provides important socio-economic benefits, knowing the
effects that particular cognitive factors and dynamics have on entrepreneurship allows
for designing relevant policies, consulting practices, and/or educational strategies. Nev-
ertheless, focusing primarily on the consequences of cognitive variables has important
implications for entrepreneurship and management research. Because the emphasis is on
the effects of independent predictors, variations on these predictors are generally taken
as ‘given’: they fall outside the scope of one’s studies. At the level of the entire field of
research, however, this limits our scholarly abilities to investigate the underpinnings of
entrepreneurship cognition.

In their 1997 classic study, for instance, Busenitz and Barney showed that founders of
small independent firms tend to rely more on decision heuristics than non-founder-
managers of large established companies (Busenitz and Barney, 1997). Many have
argued that this ‘decision preference’ of entrepreneurs is advantageous when dealing
with highly uncertain tasks and situations (cf. Gaglio, 2004; Simon et al., 2000). But is
this the reason why entrepreneurs are more likely to use decision heuristics in the first
place? Is this decision preference the manifestation of enduring traits that encourage
some individuals to self-select into entrepreneurial pursuits? Could it be instead the result
of environmental constraints that increase reliance on heuristics or that reward using
such heuristics? Or could it be the result of learning dynamics whereby some individuals
develop this preference over time, as a result of their engaging in entrepreneurial efforts
– irrespective of their success at it?

These questions have been discussed abundantly in the literature (cf. Baron, 1998;
Forbes, 2005; Simon and Houghton, 2002). But the conundrum endures, and extends
beyond entrepreneurs’ reliance on particular decision heuristics. The problem is com-
pounded further by the fact that it straddles two different sets of causal dynamics:
whether the causes of entrepreneurship cognition proceed from internal or external
dynamics, but also whether these causes predate entrepreneurial action or proceed from
the particular circumstances of that action. The distinction between these two sets of
dynamics is conceptually important because it draws attention to the respective roles
of individual and external forces on the cognitive elements of entrepreneurial action
(cf. Shaver and Scott, 1991), but also to the subsequent effects that entrepreneurial action
itself may have on the development, use, and consequences of these cognitive elements
(cf. Weick, 1995).

If we are to contribute a better understanding of cognition in entrepreneurship, we
need to disentangle the antecedent dynamics that fuel entrepreneurship cognition in
the first place. In other words, we need to explore the origins and development of the
cognitive factors that play a role in entrepreneurship. To further articulate this
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research, we encourage scholars to distinguish between the individual and external
antecedents of entrepreneurship cognition, but also between factors that predate entre-
preneurial action, and other influencing factors that proceed from the very experience
of entrepreneurship, in and of itself. We illustrate the forms that such research could
take in Table III.

For research on entrepreneurs’ reliance on decision heuristics, for instance, the idea is
to investigate (and compare) potential causes of this reliance. To explore whether some
individuals self-select into entrepreneurial pursuits because of enduring decision styles,
one could take advantage of existing longitudinal career surveys to infer the decision
preferences of young adults and follow their ensuing career paths. One could also study
whether nascent entrepreneurs who just began their entrepreneurial efforts already tend
to rely more on decision heuristics than ‘average’ individuals. To investigate habituation
and learning dynamics, one could investigate whether experienced and habitual entre-
preneurs use decision heuristics more frequently and with more extent than nascent
or novice entrepreneurs (cf. Ucbasaran et al., 2008; in press). Conversely, one would
need to assess the effects of entrepreneurial tasks themselves, or of the information
environments typical of entrepreneurship. For instance, it would be important to study
whether nascent, experienced, and habitual entrepreneurs tend to rely on decision
heuristics in most of the important decisions they make (e.g. buying a car or a house), or

Table III. Studying the antecedents of entrepreneurship cognition

Causes that predate entrepreneurial action Causes that proceed from the tasks and

circumstances of entrepreneurial action

Individual/idiosyncratic
causes

How does genetics or one’s unique
family or educational background
influence the development (in the
past) of:
• cognitive styles?
• reliance on decision heuristics?
• ability to perceive certain

patterns?
• cognitive dimensions of social

capital?
• etc.

How do the unique characteristics
of the opportunities/projects being
pursued influence the development
and use (in the present) of:
• cognitive styles?
• reliance on decision heuristics?
• ability to perceive certain

patterns?
• cognitive dimensions of social

capital?
• etc.

External/generic causes How does facing tasks and
environments that stress uncertainty
(in the past) influence the
development of:
• cognitive styles?
• reliance on decision heuristics?
• ability to perceive certain

patterns?
• cognitive dimensions of social

capital?
• etc.

How does facing tasks and
environments that stress uncertainty
(in the present) influence the
development and use of:
• cognitive styles?
• reliance on decision heuristics?
• ability to perceive certain

patterns?
• cognitive dimensions of social

capital?
• etc.
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only in those decisions that involve high levels of uncertainty for their business
(e.g. investing in new equipment, expanding internationally). It would also be relevant
to study whether the use of decision heuristics is influenced by characteristics of
the information environments where entrepreneurial efforts are taking place. For
instance, does the use of heuristics increase with the levels of complexity, innovative-
ness, dynamism, and/or uncertainty of the environment? By extension, one could
study whether this influence of the environment results from perceived or objective
characteristics.

Many relevant questions could be pursued along these lines, and for other cognitive
variables and dynamics. From the standpoint of the research agenda we develop in this
paper, the common denominator of these questions is to explore the origins and devel-
opment of cognitive factors known to play a role in entrepreneurship. By exploring the
different effects of internal and external forces that either predate entrepreneurial action
or proceed from the tasks and circumstances of this action, one would contribute to
disentangling the antecedent causes that fuel the unique aspects of entrepreneurship
cognition. In other words, this research would speak to the source of entrepreneurs’
‘cognitive difference’.

Articulating a Process Orientation

To address the limitations of past research and augment the contribution of cognitive
research in entrepreneurship, it also becomes critical that scholars unpack the ‘black
box’ of cognitive processes. Along with its dominant emphasis on the consequences of
cognitive factors, past studies of entrepreneurship cognition have tended to emphasize
either one of two broad types of cognitive variables: cognitive resources and abilities
that support entrepreneurial efforts; or subjective perceptions, interpretations, and
other mental representations of information signals and environments relevant to entre-
preneurial efforts. By contrast, few studies have considered the interactions between
these cognitive elements, not only with each other, but also with entrepreneurial action
itself. From the standpoint of cognitive science’s process orientation, however, this
dichotomy has lead to a limited consideration of cognition as a process. The net result
has been a poor understanding of the reasons why some cognitive elements play par-
ticularly important roles in the thinking that enables and supports entrepreneurial
action.

To augment the contribution of entrepreneurship cognition research in this regard, we
encourage researchers to conduct empirical research highlighting the unfolding dynam-
ics that influence the construction, transformation, and use of cognitive elements in the
entrepreneurial process. This may call for longitudinal research or the use of techniques
particularly suited to ‘process research’. However, we contend that at a fundamental
level, the articulation of cognitive science’s process orientation in entrepreneurship
cannot be reduced to a question of research methods: it concerns the very conceptual-
ization of the role and place we want to give cognitive variables within our research
models.

Building on the conceptual review above, and on our analyses of past entrepreneur-
ship cognition research, we suggest that a useful strategy for unpacking the ‘black box’ of
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cognitive processes is to conduct empirical studies that simultaneously consider the ante-
cedents, representation, and/or consequences of cognitive resources and representations,
as the two interact with one another. The case of recent research on opportunity
recognition helps illustrate this point. Many studies have shown that prior knowledge is
a primary factor explaining why some individuals are able to identify opportunities that
others could not think of (cf. Corbett, 2005; Shane, 2000; Shepherd and DeTienne,
2005). These studies generally rest on Hayek’s (1945) arguments that, because knowledge
is not uniformly distributed in society, it can give unique information advantages to those
individuals or firms who hold such resources (cf. Fiet, 1996, 2002). However, these
studies are generally silent on the cognitive dynamics by which individuals are able to
leverage these advantages (cf. Dimov, 2007b). As a result, we know that prior knowledge
gives an advantage and we know whence this advantage comes, but we have much less
to say about why prior knowledge effectively enables the identification of opportunities.
To explore these issues, Grégoire et al. (2010a) developed a model of opportunity
recognition that emphasizes individuals’ reliance on cognitive processes of structural
alignment. Using verbal protocol techniques, these authors investigated the manner with
which entrepreneurs mobilized their prior knowledge to identify potential opportunities.
They found that experienced entrepreneurs used their knowledge to draw cognitively
meaningful parallels between the causes and effects of problems in markets they already
knew about and the particular capabilities of new technologies they recently learned
about. In other words, they showed how and why prior knowledge allowed some
entrepreneurs to identify new patterns of meaning and draw the entrepreneurial impli-
cations of these patterns.

From a conceptual standpoint, the work of these authors illustrates an approach to
investigate the unfolding of process interactions between relevant cognitive elements.
In this particular case, these authors simultaneously considered the representations that
individuals make of a particular situation (e.g. a new technology, a market), and the
consequences that another cognitive element (e.g. prior knowledge) may have on transforming

these representations to help derive new patterns of meaning (in this case, new oppor-
tunity beliefs). Because two phenomena are considered simultaneously in the same study,
these authors can investigate interactions between mental representations and cognitive
resources. As such, the conceptual articulation of their work allows them to document the
cognitive processes through which prior knowledge can influence individuals’ efforts to
identify opportunities.

The same conceptual approach can be leveraged for studying the role of other
cognitive resources and processes on opportunity recognition (cf. Dimov, 2007a;
Grégoire et al., 2010b). From the standpoint of advancing entrepreneurship cognition
research, the key point is to recognize that if we are to contribute knowledge on how,
when, and why some cognitive elements play important roles in the thinking that fosters
entrepreneurial action, it is critically important that we articulate cognitive science’s
process orientation. This is why we encourage research that focuses on the interactions
between mental representations and cognitive resources, not only in terms of the mutual
influence they have on each other, but also in terms of the implications that these
interactions have for entrepreneurial action. By extension, and still in line with a view
towards studying cognition as an evolving process, we encourage further research on the
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implications of entrepreneurial action itself (and its success or failures) on the cognitive
resources and mental representations that are known to play a role in entrepreneurship.

Studying the Unfolding of Cognition Across Levels of Analysis

To further advance knowledge on the dynamic interactions between mind and environ-
ment, it is also important to study the unfolding of entrepreneurship cognition across
levels of analysis. To date however, few studies of entrepreneurship cognition have
discussed such dynamics. Thus, it seems that expanding entrepreneurship cognition
research across multiple levels of analysis would not only further the articulation of a
process orientation, but also help address the interrogations that subsist about the source
and nature of unique aspects of entrepreneurship cognition.

In this regard, Sarasvathy’s research on effectuation has drawn attention to the
cognitive implications of uncertainty and the consequent constraints it places on both
information processing and the use of planning heuristics in entrepreneurship (cf.
Sarasvathy, 2001, 2008). In turn, work on effectuation has shown that entrepreneurs’
efforts to face these constraints had an important influence on individual and collective
representations of market spaces. Although many opportunities and exploitation paths
can be imagined, the entrepreneur succeeds by implementing and defending his/her
own business conception as a tacit frame that is adopted by others (see also Witt,
1998). In essence, the entrepreneur successfully shares/sells a particular vision of what
could be (cf. Sarasvathy, 2004; Sarasvathy and Dew, 2005). From the perspective of
the present review, these works illustrate the potential of investigating the interactions
between cognitive elements that are articulated at different levels of analysis (for
instance, the cognitive strategies of individuals to make sense of their environment vs.
the collective representations of that environment) – and how these interactions evolve
over time.

At a broader conceptual level, an additional strategy for furthering the articulation of
cognitive science’s fundamental features in entrepreneurship cognition research rests in
leveraging perspectives that specifically seek to capture process interactions across levels
of analysis. In this regard, prior reviews of organizational cognition have sometimes
opposed the computational/information-processing perspective and the interpretativist/
sensemaking approaches (cf. Hodgkinson and Healey, 2008; Lant and Shapira, 2001).
Instead of calling for more paradigmatic convergence on a particular approach (or for
their eventual integration), however, we believe that more immediate advances in entre-
preneurship cognition may be realized by leveraging perspectives that have yet to be fully
integrated to our set of conceptual tools. In addition to the sensemaking and effectuation
perspectives discussed above, we encourage more research on the theoretical, method-
ological, and empirical implications of embodied/situated cognition in entrepreneurship
(cf. Elsbach et al., 2005; Haynie et al., 2010). Because they explicitly emphasize the
interactions between multiple cognitive variables articulated at different levels of analy-
sis, these perspectives would complement efforts grounded on the computational and
interpretativist perspectives and further our understanding of the unfolding processes of
entrepreneurship cognition.
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OPPORTUNITIES FOR FUTURE RESEARCH

Having discussed the articulation of cognitive science’s conceptual foundations in entre-
preneurship cognition research, we build on the strategies above to identify specific
opportunities for future research in particular areas. Instead of grouping these by topics
(cf. Baron, 2007; Krueger, 2003) or stages of the entrepreneurship process (cf. Forbes,
1999; Shook et al., 2003), we build on our empirical observation that groups of papers
that shared a particular disciplinary anchor tended to focus on particular sets of cognitive
variables or factors. Accordingly, we discuss opportunities for entrepreneurship cogni-
tion research that draws from psychology, economics, sociology, and research at the
interface between entrepreneurship and managerial/organizational cognition (MOC).

Future Research on Entrepreneurship Cognition Drawing from Psychology

The discipline of psychology provides an important anchor for many studies of entre-
preneurship cognition. The dominant focus in this area, however, has been to study the
consequences of cognitive variables primarily articulated as differences between indi-
viduals. Conversely, there has been less work on examining the antecedents of such
variables, and their interactions with other variables at other levels of analysis. Among
the myriad of possibilities one can imagine, valuable contributions could be made by
exploring questions such as: What factors (individual, organizational, contextual) influ-
ence the acquisition and development of cognitive aptitude, abilities, knowledge or
representations that appear to aid individuals, teams, firms, and/or societies in their
entrepreneurial endeavours? To what extent do these factors proceed from individual
dynamics and external constraints that predate entrepreneurial action? Conversely, to
what extent are the effects of these factors reinforced by the unique circumstances of
one’s entrepreneurial pursuit(s), or by the conditions of the environment where this
action takes place? By extension, does the repeated experience of entrepreneurial failure
and/or success contribute to reinforce any of these cognitive factors? For instance, does
the development of relevant abilities or representations differ between habitual and
single-attempt entrepreneurs? Why?

To further explore the unfolding of entrepreneurship cognition as a process, we noted
above the potential of exploring the interactions between cognitive resources and mental
representations, not only on each other, but also with entrepreneurial action. In addition
to studying the impact of such interactions on the identification of opportunities, it
appears relevant to study the effect of these interactions on the decision to exploit
particular opportunities, and/or on the persistence of one’s efforts to do so. Assuming we
know the decision criteria that entrepreneurs use to decide whether to pursue an
opportunity (cf. Fiet, 2002; Haynie et al., 2009), to what extent is the reliance on these
criteria influenced by one’s cognitive style(s), abilities, knowledge, or use of decision
heuristics? Conversely, to what extent is the reliance on these criteria influenced by one’s
perception of key characteristics of the environment?

Moving beyond the level of individual phenomena, we noted that few studies explored
the link between team cognition and entrepreneurial firm performance (e.g. Ensley and
Hmieleski, 2005; Ensley and Pearce, 2001; Shepherd and Krueger, 2002; West, 2007).
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The relative paucity of work in this area leaves room for exploring a number of relevant
questions: What factors affect the development of shared representations among found-
ing teams? When, why, and with what consequences are the collective representations of
an entrepreneurial team more than the sum of the representations of its individual
members? Relative to the mental models of a lone entrepreneur, what are the pros and
cons of shared cognition during the opportunity recognition and exploitation process?
Does shared team cognition lead to more opportunities through the development of
more products, multiple business models, or accelerated international development?
Why? Under what circumstances?

Needless to say, many other questions could be imagined. From the perspective of the
research agenda we propose in this article, our central message is that rich opportunities
to advance the contribution of cognition research to entrepreneurship and the manage-
rial sciences reside in disentangling the various antecedents of entrepreneurship cogni-
tion, to further the articulation of cognitive science’s process orientation by studying the
interactions between cognitive resources and mental representations, and to explore the
unfolding of entrepreneurship cognition across levels of analysis.

Future Research on Entrepreneurship Cognition Drawing from Economics

In many ways, the dearth of studies at the interface of cognition and economics may
reflect a historical reluctance of economists to examine how preferences are formed
(Buchholz, 2007). With the return of economists’ attention to issues such as economic
growth, development, and wealth, there has been a rising interest in heterodox
approaches to economics and, consequently, in understanding the cognitive underpin-
nings of market dynamics. Indeed, we note that Austrians (e.g. Lachmann, 1976;
Shackle, 1979), neo-institutionalists (e.g. North, 2005), evolutionary economists (e.g.
Witt, 1998, 2000), growth theorists (e.g. Audretsch and Keilbach, 2007), and entrepre-
neurship scholars (e.g. Chiles et al., 2010; McMullen and Shepherd, 2006; Sarasvathy,
2001) have had little choice but to confront cognitive variables such as knowledge,
information, and imagination in their research on the economics of entrepreneurial
action. In a dynamic economy, the value of production factors appears to become a
function of the nomological network in which they are embedded (Companys and
McMullen, 2007). Consequently, entrepreneurs become agents of change in more ways
than one. In addition to reconfiguring and/or redistributing material resources, they
redefine what a resource is by reinterpreting prior assumptions in light of new knowledge
to imagine higher-valued uses for these inputs (Shepherd et al., 2007). Consequently,
cognition is integral to explaining how entrepreneurs transform the exchange value of
resources in an economy.

Given this rich theoretical background, important advances could be made by explor-
ing relevant questions at the interface of entrepreneurship, economics, and cognition.
Efforts to disentangle the antecedents of entrepreneurship cognition could include ques-
tions such as: What are the antecedents of the knowledge inputs that enable entrepre-
neurial agency? Are there isolating mechanisms or resources that allow entrepreneurs
to escape the widespread ignorance suffered by others? What is the cognitive nature of
such mechanisms or resources? Are these codified or tacit, generic or domain-specific,
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content-related or process-related? In the same vein, efforts to explore the unfolding of
entrepreneurship cognition as a process could include questions such as: Is scientific,
technical, or supply-side knowledge more or less important than knowledge of the market
in identifying, evaluating, and pursuing opportunities? Why? In what ways does the
particular nature of an opportunity – or the characteristics of the environment – influ-
ence the relative importance of these different types of knowledge? By extension, efforts
to study the articulation of entrepreneurship cognition across levels of analysis could
include questions such as: Does it matter whether knowledge is concentrated or distrib-
uted, within or across levels of cognition? If it is concentrated in the entrepreneur, does
this influence his or her cognition differently than it would if it were distributed across
members of a team, organization, or industry? Given economists’ general concern with
performance, relevant questions could also include: What role does cognition play in
creating information asymmetries at the industry level and hence competitive advan-
tage? To what extent do cognitive variables and processes affect entrepreneurial success
and failure, and what effect does this have on subsequent behaviour (cf. Ucbasaran et al.,
in press)?

Clearly, the assumptions, variables, and findings typically emphasized in cognitive
science can inform economists’ efforts to better understand market dynamics. Because
economists generally prefer to operate at the level of differences between individuals (as
opposed to variations within individuals), a focus on cognition may pose some boundary
problems for those unwilling to examine antecedents and consequences of cognitive
activities, such as imagination, which appear to occur within individuals. As far as
economic studies of entrepreneurship are concerned, however, it is legitimate to
acknowledge that imagination exists and to study what it does to the economy without
necessarily examining how it works.

Future Research on Entrepreneurship Cognition Drawing from Sociology

We found two groups of sociology-anchored articles in our sample: research that draws
from institutional theory to investigate issues of cognitive legitimacy (e.g. Aldrich and
Fiol, 1994; Busenitz et al., 2000; Shepherd and Zacharakis, 2003), and research that
draws from network sociology to explore the cognitive underpinnings and implications
of social capital (e.g. De Carolis and Saparito, 2006; Lee and Jones, 2008; Ozgen and
Baron, 2007). Interestingly, both groups were characterized by a relatively high degree
of within-group focus on a particular variable (e.g. cognitive legitimacy in the first case,
and the cognitive dimensions of social capital in the second). Yet, few studies in these
areas considered the unfolding dynamics presiding over the emergence of such cog-
nitive variables, or addressed the evolving interactions between their articulation at the
macro and micro levels of analysis.

Thanks in large part to sociological work in entrepreneurship, there is a growing
consensus that markets are socially embedded within a matrix of formal and informal
institutions (Granovetter, 1985; Jack and Anderson, 2002; Simsek et al., 2003). Conse-
quently, entrepreneurial action is likely to be motivated by more than financial returns.
For example, socio-cultural norms or belief systems are likely to complement or supple-
ment economic incentives to shape the amount and type of entrepreneurship seen by
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individuals within organizations or nations. Building on such notions, a number of
relevant questions could be pursued that call for research at the interface between
entrepreneurship cognition and sociology: What are the interactions between societal
norms and individual representations? For instance, how do social institutions influence
entrepreneurial perception, and what effect does this perception have on entrepreneur-
ship cognition? Conversely, what are the effects of cognitive aptitude, abilities, etc. on the
emergence and/or transformation of social norms, for instance during the formative
years of a growing organization? How do social institutions influence attitudes regarding
entrepreneurial action, and how do the latter transform these social institutions in
return? What are the effects of success and failures in such dynamics? Is the type of
entrepreneurship that occurs within a society bounded by socio-cognitive factors or
dynamics? For instance, do entrepreneurs become more likely to engage in non-
productive types of entrepreneurship if they think that others engage in such behaviour?
If so, why and who are these others? Are they competitors, colleagues, or friends? In
broader terms, what is the nature and extent of interactions between networks and
entrepreneurship cognition? In sum, we offer that significant opportunities abound for
articulating the agenda we develop in this paper to advance entrepreneurship cognition
research that draws from sociology.

Future Research at the Interface of Entrepreneurship, Managerial, and
Organizational Cognition

In the broader management and organization sciences, scholars have used the cognitive
perspective to better understand the factors and dynamics affecting activities as diverse
as personnel selection and assessment, work groups and teams, training and develop-
ment, stress and occupational health, work motivation, work design and ergonomics,
leadership, organizational decision-making, organization change and development, and
the impact of individual differences in management and organizations (cf. Hodgkinson
and Healey, 2008). Against such a rich and dynamic backdrop, however, research at
the interface of entrepreneurship cognition and the broader area of management and
organizational cognition (MOC) appears diverse but does not appear to have coalesced
around strong organizing themes. For instance, our analyses indicated that the 17
entrepreneurship–MOC articles in our sample have collectively investigated more than
25 variables of cognitive interest, and virtually every study pursued its own distinct set of
research question(s), model(s), and variable(s). Furthermore, we note that for most of the
1980s and 1990s, research in this area used the term ‘cognition’ to refer to any ‘thinking’
taking place in organizations: some defined this ‘thinking’ as a counterpart to ‘acting’
(e.g. Burgelman, 1988), whereas others emphasized the idiosyncratic perceptions
and interpretations of relevant actors (e.g. Cossette and Audet, 1992; Hellström and
Hellström, 2002; Johannisson and Huse, 2000). But as we showed above, a concern for
the subjective perceptions and interpretations of relevant actors is a necessary but not
sufficient condition for fully realizing the theoretical potential of cognitive science.
Accordingly, we propose that a relevant avenue for augmenting the contribution of
research at the interface between entrepreneurship and MOC is to articulate the con-
ceptual foundations noted above.
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First, entrepreneurship cognition research is in a unique position to advance knowledge
on the origins and development of cognitive dynamics that prove important in established
and mature organizations. Gartner has long made the case for defining entrepreneurship
as the study of organization emergence (cf. Gartner, 1993; Gartner et al., 1992). Because
of the preponderant influence they have on their nascent organizations, founders and
entrepreneurs are the primary shapers of their firm’s internal identity and external image.
Even before they have formally established the organization, entrepreneurs have helped
launch narratives that will structure the later developments of their organizations. They
help determine the first routines of their organizations and generally play a role in efforts
to adapt these routines and to further organizational learning. Needless to say, the study
of emerging organizations offers countless opportunities to advance scholarly understand-
ing of the development and use of important phenomena in managerial and organization
cognition. Realization of such advances, however, begins with better articulation of the
complex dynamics between cognition at the level of the individual entrepreneur and the
founding team, and may eventually lead to consideration of cognition at the level of
the growing organization itself.

Second, the articulation of cognitive science’s process orientation draws attention to
the unfolding of entrepreneurship cognition dynamics in organizations. In this regard, a
number of past works have claimed that because of the particular challenges they face
(such as dealing with uncertainty, ambiguity, limited resources, or other liabilities),
individual entrepreneurs (and individuals within entrepreneurial organizations) have to
‘think’ differently (e.g. Etzkowitz, 1998; Russell, 1999). Along these lines, Jelinek and
Litterer (1995) suggested that the successful development and conduct of entrepreneurial
organizations rests on at least three elements: ‘pervasive sharing of managerial tasks and
responsibilities, mindful alertness to anomalies, and ambiguity absorption by means of
mutual support and information sharing’ (p. 137). But are these the only relevant
managerial practices? And perhaps more fundamentally, how can we establish whether
and why these practices are so important?

Building on our discussion of cognition research, we offer that it is not enough to claim
that these strategies are important because they involve unique modes of thinking or
interpretation that are associated with desirable entrepreneurship outcomes. We also
need to uncover the cognitive reasons why these strategies are important. One possible
avenue for doing so is to investigate the manner with which thinking individuals (whether
alone, in teams, or in organizations) develop, use, share, and/or modify the cognitive
strategies that are known to influence managerial and organizational activities that are
important for entrepreneurship. For instance, Wright et al. (2000) proposed that the
form and upside potential of management buyouts was not only influenced by the types
of managerial incentives in place, but also by the cognition mode of individual decision-
makers (managerial vs. entrepreneurial). But if we are to advance knowledge on an
entrepreneurial mode of cognition that emphasizes the reliance upon decision heuristics,
it becomes important to not only investigate the impact that such a mode has on buyout
success and other managerial achievements, but to also (and simultaneously) research the
antecedent forces that preside over the development of this mode of cognition, as well as
the individual, organizational, and contextual factors that enhance, constrain, or inhibit
its use.

D. A. Grégoire et al.1466

© 2010 The Authors
Journal of Management Studies © 2010 Blackwell Publishing Ltd and
Society for the Advancement of Management Studies



Another avenue for furthering research at the interface of entrepreneurship and MOC
lies in studying the interactions between cognitive dynamics that operate at different
levels of analysis. In a recent paper on the efforts of multinational enterprises (MNEs) to
recognize entrepreneurial opportunities, Mahnke et al. (2007) propose that MNEs’
acceptance of an opportunity depends on the levels of communicative, behavioural, and
value uncertainty surrounding the opportunity: the higher the uncertainty, the lower the
acceptance. They then point to different managerial practices that would affect the
perception of uncertainty at the local level. For instance, they propose that delegating
authority to local managers with expert knowledge will reduce communicative uncer-
tainty, and that self-enforceable high-powered incentives, contingent career promises,
deferred payment structures, or clan control would reduce behavioural and value uncer-
tainty. In other words, they take advantage of the unique structure of MNEs to explore
how cognitive dynamics at the level of local managers can influence cognitive dynamics
in the global organization structure.

Lastly, a potentially interesting avenue for future research in this area is to explore the
implications of situated cognition arguments in contexts where entrepreneurs are in
the very process of creating new organizations and markets. Prior studies of situated
cognition have largely been focused on individual-level dynamics (e.g. Haynie et al.,
2010): but how do these dynamics operate in organizational settings? More importantly,
how do these dynamics participate in the emergence of new organizations and markets?
Examining the context of nascent organizations could make timely and relevant contri-
butions to understanding how organizations’ systems of meaning, structures, and strat-
egies are defined and transformed, particularly in ambiguous, complex, or critical
situations (cf. Weick, 1995).

Limitations and Implications for Future Reviews

Naturally, this study is not without limitations. Reviewers may question our portrayal of
the conceptual foundations of cognitive science as superficial, misdirected, or as focusing
attention on orthodox models of cognition. Given the dearth of discussions on the nature
and implications of cognitive science in entrepreneurship, however, we made explicit
effort to represent many different perspectives, and more importantly, to emphasize the
common foundations that these perspectives share. Critics may also question the exhaus-
tiveness of our sample, and thus the rigour and validity of our observations. We readily
acknowledge that relevant articles may have escaped our sampling procedures. Yet, we
argue that by conducting a series of relevant keyword searches on three different
databases, we not only minimized this possibility, but also maximized the likelihood that
we obtained a sample that is both conceptually valid and statistically representative.
Lastly, observers could question the means we used to assess the state of entrepreneurship
cognition research. For instance, we could have analysed the content, methods, or
references of our articles to identify common patterns in their use of theories, constructs,
research strategies, or other approaches. However, such analyses do not necessarily
reflect the conceptual challenges and issues hindering the advancement of entrepreneur-
ship cognition research, nor do they point towards opportunities for overcoming these.
By analysing the manner and extent with which entrepreneurship cognition research
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articulates three key conceptual features of cognitive science, our work illustrates an
approach that significantly departs from prior reviews, and offers theoretically-consistent
avenues to augment the contribution of future research.

CONCLUSION

As Walsh (1995, p. 302) reminded all, the contribution of any critical review ‘is to
question our accumulated wisdom and push ourselves to build an even more rigorous
and relevant program’. Research on entrepreneurship cognition has made significant
advances since Comegys’ (1976) article on the role of entrepreneurs’ cognitive styles.
Still, challenges and limitations remain. Unlike prior reviews, we do not think that
addressing these challenges calls for more paradigmatic convergence on a particular
theory, nor on particular variables or phenomena. Rather, we believe it calls for more
conscious and deliberate reflections about the extent and manner with which we leverage
key conceptual features of cognitive science in our research. To encourage the continu-
ing evolution of entrepreneurship cognition research and augment its contribution to the
managerial sciences, our paper developed the following agenda:

(1) To better understand the role of cognition in entrepreneurship (and the unique
particularities of entrepreneurial cognition and its various aspects), we encourage
future research to pay attention not only to the consequences of relevant cognitive
variables, but also to the origins and development of such variables. To this aim, we call
for scholars to distinguish between cognitive factors that predate entrepreneurial
action and factors that proceed from the immediate circumstances of that action
and to study these distinctions specifically.

(2) To better understand how, when, and why different cognitive variables play a role
in entrepreneurship, we encourage that future research fully articulate cognitive
science’s process orientation. To this aim, we call for scholars to study the interactions
between cognitive resources and mental representations and to conduct studies
that simultaneously consider two or more phenomena of cognitive relevance
(Walsh, 1995).

(3) To better capture the dynamic relationships between mind, environment, and
entrepreneurial action, we encourage future research to consider simultaneously
the role and interactions of different variables of cognitive interest articulated at
different levels of analysis.

We look forward to joining others in continuing to explore the vast and rich territory
of entrepreneurship cognition, and thus to advance knowledge in entrepreneurship and
the broader managerial sciences.
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APPENDIX 1: ESTABLISHING THE SAMPLE’S CONTENT VALIDITY
AND REPRESENTATIVITY

The keyword search on the three reference databases generated a ‘raw’ total of 795
unique entries published in peer-reviewed journals for the period 1976–2008 (sampling
criteria 1–3 from Table I). But these entries included a very diverse set of documents, not
all of which are relevant to entrepreneurship cognition research. To increase the validity
of our sample, we removed all documents that were not published in academic journals
listed in Thomson Reuter’s Social-Science Citation Index®, and as full-length research
articles or research notes (sampling criteria 4–5). This reduced the total number of
articles to 250 entries.

We then examined all remaining documents for content relevance. For instance, our
search identified articles that focused on the ‘founder(s)’ of particular schools of thought,
or on the ‘emergence’ of particular techniques or lines of research in cognitive science.
Although these articles used relevant keywords, they hardly seek to advance scholarly
research on entrepreneurship cognition.

To address this issue, two of the authors independently sifted the remaining docu-
ments and determined whether there were sufficient indications in the title, place of
publication, and abstract of each article to warrant its inclusion in the final sample. When
such indications were ambiguous (or when in doubt), we obtained a copy of the entire
article, and examined it more closely to assess its relevance to the domain of entrepre-
neurship cognition. Two primary criteria guided our evaluation:

• Whether the article investigated anything relevant to entrepreneurship research (as
per the Domain Statement of the Academy of Management’s Entrepreneurship
Division (http://division.aomonline.org/ent/EntprDivGenInfo.htm).

• Whether the article in question investigated anything that could reasonably be said
to involve a cognitive dimension (as in the broad conception reviewed above).

To the extent that the two coders answered positively to both questions, we kept the
article in the sample. The two authors agreed on the inclusion/exclusion of all articles in
the sample before proceeding with the analyses. We also revised all our rejection
decisions after we had analysed the final sample to ensure that we had not primarily
rejected articles that were relevant. We re-coded four such articles.

The procedures described above generated a final sample of 154 entrepreneurship
cognition articles published in 47 different academic journals between 1976 and 2008.
Given the rigorous procedures we followed, we offer that although it may not be
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perfectly exhaustive, this sample is characterized by a high degree of content validity,
and is representative of the best research conducted at the interface of entrepreneur-
ship and cognition. The full list of references is available by request to any of the
authors.

APPENDIX 2: DATA ANALYSIS, CODING SCHEMES,
AND PROCEDURES

A Focus on the Cognitive Elements of Human Action

To assess the focus of entrepreneurship cognition research on the cognitive elements of
human action, we inventoried the list of relevant variables and constructs of cognitive
interest that scholars investigated in our sample of 154 articles. We use the term ‘of
cognitive interest’ to highlight these variables that, in each paper, correspond to the
assumptions, ontology, and epistemological outlook that are characteristic of the cogni-
tive perspective – as reviewed above. Our labelling of a variable as ‘of cognitive interest’
is meant to be inclusive. It does not rest on a conception of cognition that is more closely
associated with a particular discipline (e.g. psychological research) or with a particular
approach to cognition (e.g. computational vs. sensemaking, effectuation, situated,
embodied, etc.). In this sense, we follow a broad conception of cognitive science in which
the term ‘of cognitive interest’ relates to any kind of mental operation or structure that
can be studied in precise terms (cf. Lakoff and Johnson, 1999).

We relied on three main indicators to identify variables of cognitive interest studied
among our sample of 154 entrepreneurship cognition articles. First, several papers
explicitly specify the cognitive dimension of particular variables, labelling them as such.
This is the case of Aldrich and Fiol’s (1994) introduction of the term ‘cognitive legitimacy’,
and for papers that distinguish between cognitive and affective conflict (e.g. Ensley et al.,
2002; Higashide and Birley, 2002). Second, we relied extensively on the figure(s) where
authors illustrate the phenomena, dynamics, effects, models, and/or relationships they
are studying. When available, we also used the specific propositions and/or hypotheses
advanced by the authors. In all cases, we looked for indications that the author(s) of a text
conceive(s) of particular variables as involving a specifically cognitive dimension or
dynamic – however these authors define it. Third, we relied on our knowledge of the
literature to identify instances when a variable is so commonly associated with the
cognitive perspective that it would be redundant to label it as such. This is often the case
for concepts that find their origins in cognitive and social psychology, such as attributions,
self-efficacy, biases, and heuristics in decision-making, etc.

The Articulation of a Process Orientation

From a methods standpoint, indicators of a process orientation generally include the
conduct of longitudinal research, the study of moderation and mediation effects, the
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investigation of feedback loops, and/or the use of particular data collection techniques
(such as case studies, verbal protocols, and ethnographic observations). To assess the
articulation of a process orientation on conceptual grounds, however, we build on Walsh’s
(1995) seminal review of managerial and organizational cognition research, and particu-
larly on the framework he developed to review research on the content and structure of
knowledge structures (cf. Walsh, 1995, pp. 282–3). Walsh posits that management and
organization scholars using a cognitive perspective to study knowledge structures can
focus their research on three phenomena of cognitive interest: (1) the representation and
attributes of knowledge structures (e.g. their nature, content, characteristics, and organi-
zation); (2) the origins and antecedents of these knowledge structures; and (3) the use and
consequences of these knowledge structures.

With these considerations in mind, we postulate that different forms of research have
different implications for the articulation of a process orientation in cognition research.
For instance, representation research that focuses solely on the content or attributes of a
mental construct is conceptually static; it can only offer limited insights about the
unfolding dynamics of cognition, except perhaps when such research compares the
representations between units of analysis or within units but at different times. Research
on the antecedents or consequences of a cognitive variable or phenomena are compara-
tively more informative, in the sense that they explore causal relationships between two
or more variables. But in practice, such research may not necessarily capture unfolding
changes in mental representations and structures. For instance, research can show that
individuals with higher metacognitive abilities are more likely than others to identify
opportunities (cf. Haynie et al., 2010). It is quite a different challenge, however, to
directly observe how and why individuals mobilize these metacognitive abilities in the
task of identifying opportunities. This would require one to observe how and why
metacognitive abilities interact with the construction and use of mental representations
– i.e. research that focuses on both representation and consequences. From a conceptual
standpoint, we thus suggest that the more phenomena of cognitive interest a study
considers, simultaneously, the more informative it can be about cognitive processes. In
other words, the more complex the articulation of research in terms of Walsh’s (1995)
phenomena of cognitive interest, the more it epitomizes the articulation of cognitive
science’s process orientation.

Following this logic, we coded whether the object of a paper was primarily concerned
with (a) the attributes and characteristics of a cognitive phenomenon; (b) the antecedents
and origins of that phenomenon; (c) the outcomes and consequences of that phenom-
enon; or (d) other types of phenomena. Of notable importance for our analyses, we
allowed for articles to be concerned with more than one phenomenon. As noted above,
the focus of two or more phenomena of interest (say, antecedents and representation or
representation and consequences) reflects that a study conceptually articulates process
dynamics between different phenomena of cognitive interest – as opposed to solely
describing the attributes/characteristics of a cognitive construct, its antecedents, or
consequences.
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The Operation of Entrepreneurship Cognition Across Levels of Analysis

To assess the study of entrepreneurship cognition dynamics across levels of
analysis, we coded whether an article aimed at making inferences about cognitive
variables/processes articulated as variations within or between individuals, groups,
firms, industries, countries, or information stimuli/contexts. As with the coding
schemes above, we allowed for articles to be concerned with two or more cognitive
variables articulated at different levels of analysis. As noted above, the focus on two or
more levels of analysis (e.g. individual and contextual variations) within the same study
denotes that this study conceptually articulates cognitive dynamics between levels of
analysis.

Additional Dimensions of Analysis

In addition to the above dimensions, we document the integration of entrepreneurship
cognition research on a series of different disciplinary anchors. Concretely, we code
whether each article in our sample is explicitly or implicitly anchored on the disciplines
of economics, sociology, psychology, organizational sciences, or others. Although we do
not make any claims that the anchoring on a particular discipline is superior to the
anchoring on another, or that the anchoring on multiple disciplines is superior to the
anchoring on a single discipline, this data provides us with additional information to
identify groups of papers that focus on related variables, topics, or phenomena. In
practice, this coding also allows us to explore whether the articulation of cognitive
science’s fundamental features varies between groups of papers with different anchors.

We also document the proportion of theoretical and empirical works in entrepreneur-
ship cognition research. By drawing attention to this distinction, we do not mean to
imply that one is superior to the other. Like Walsh (1995), we acknowledge that studying
cognition empirically presents a number of methodological challenges. Accordingly, it
becomes worthwhile ‘to establish which ideas are supported by empirical evidence and
which ideas are not (and) to flag and assess the efforts of those who have made progress
in empirical research’ (p. 285).

Coding Procedures

Two of us independently coded all articles. Following the procedures recommended in
Krippendorff (2004) and Neuendorf (2002), the coders began by coding a training
sub-sample of 14 articles randomly sampled from the larger corpus. The two authors
coded each article independently and then met to discuss the operationalization of the
coding schemes and disparities in the results. After discussion, the two authors re-coded
all 14 articles and met a second time to discuss all remaining issues. Having agreed on a
final operationalization for the codes, the two proceeded to code all remaining articles.

In order to document the variables of cognitive interest that were studied in the 154
articles in our sample, the two authors created synthetic summaries of the research
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model(s) developed, advanced, or tested in each paper in our sample. In turn, the two
identified from these models the variables that were of cognitive interest, and noted the
articulation of these variables as either independent/explanatory or dependent/
explained. Whereas the focus on independent and dependent variables is often associ-
ated with a hypothetico-deductive approach that stresses the testing of causal
relationships, we made explicit efforts to adapt our coding to articles that follow different
epistemological approaches. For articles that do not include figures, models, and/or
propositions or hypotheses, we paid close attention to identifying the ‘concepts’ and
‘dynamics’ that these authors were emphasizing in their research. The lists and model
summaries generated by the two authors proved highly similar. To ensure consistency
and minimize omissions, the first author compared the lists of variables generated by the
two coders and synthesized the final list. The coding for the other dimensions of analysis
followed the coding schemes summarized in Table II.

Assessment of Reliability

We calculated two indices of inter-rater reliability for the relevant coding dimensions:
percentage agreement and Krippendorf ’s a. We reached the following levels of reliabil-
ity: 92.2 per cent agreement (a = 0.87) for the cognitive phenomena of interest; 91.6 per
cent agreement (a = 0.88) for the level of analysis of relevant cognitive variables; 92.4 per
cent agreement (a = 0.87) for the disciplinary anchor of each article; and 97.4 per cent
agreement (a = 0.95) for the theoretical/empirical nature of each article. These results
indicate adequate levels of inter-rater reliability. The coders discussed discrepancies,
revised the analyses of contentious papers, and reached 100 per cent agreement on all
divergent instances before proceeding to the final analyses.
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