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1. Executive summary

Given the growth and role of entrepreneurship today, it is becoming increasingly important to understand how new
entrepreneurial opportunities get developed. Discussions of the emergences of new entrepreneurial opportunities often include
“eureka” moments, but our understanding of how new opportunities get brought forward is limited. One concept that is starting to
gain some traction involves alertness, the assumption being that entrepreneurs tend to be more alert to possibilities for new
entrepreneurial ventures. Alertness is a concept that has the potential to add substantially to our understanding of how new ideas
get initiated and pursued. Despite its potential, alertness remains understudied due to an ambiguous understanding of the term
and particularly because of major measurement issues. This study further specifies the meaning of alertness and how we can
empirically measure this construct in a rigorous manner.

Kirzner (1979) defined alertness as an individual's ability to identify opportunities which are overlooked by others. In further
developing the boundaries of alertness, we argue that an important component of alertness is the aspect of judgment which
focuses on evaluating the new changes, shifts, and information and deciding if they would reflect a business opportunity with
profit potentials. We define alertness as consisting of three distinct elements: scanning and searching for information, connecting
previously-disparate information, and making evaluations on the existence of profitable business opportunities.

This article reports on three consecutive studies that together rigorously develop and validate a scale for alertness. Study 1
focuses on generating the original pool of items for alertness and assessing the content adequacy. Originally, 28 items were
developed. After content validity test and Q-factor analysis, 15 items were retained. Study 2 presents initial evidence of the
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reliability, dimensionality, and factor structure by utilizing a sample of 291 CEOs. These procedures resulted in 13 items. Study 3
provides evidence of convergent, discriminant, and nomological validity of the alertness scale with a sample of 109 entrepreneurs.
Results confirm the 13-item alertness scale with 3 dimensions and also indicate that entrepreneurs' prior knowledge is
significantly related to alertness and that alertness is positively associated with firms' innovation.

With the entrepreneurial alertness scale developed, we can now pursue how one's disposition and experience levels impact
alertness. For example, interest levels and passion may lead to ardent alertness. Alertness levels also may impact the type of
opportunities that are put forth. Finally, social cognition theory suggests that the decision and inference process can be improved
with training and the appropriate inferential techniques (Fiske and Taylor, 1984). Thus, alertness represents a capability that can
be learned and improved, and may offer guidance to aspiring entrepreneurs in how to mindfully discover opportunities with
business potential.

2. Introduction

The emergence of new ideas and how they can lead to commercializable opportunities are central to the field of
entrepreneurship (Baron, 2006; Shane and Venkataraman, 2000; Short et al., 2010). Explanations for how new opportunities
emerge include prior experiences, personal disposition, changes in the broader environment, gaining specific information, and
being a frustrated user (Gaglio and Katz, 2001; Shane, 2000; Shepherd et al., 2007; Tripsas, 2008). Furthermore, discovering new
opportunities has been linked to personal awareness, skills, and insights (Kirzner, 1999; Kaish and Gilad, 1991). Alertness is a
process and perspective that helps some individuals to be more aware of changes, shifts, opportunities, and overlooked
possibilities (Kirzner, 1973, 1979, 1985). Alertness and the development of schemata enable persons to organize and interpret
information in various domains of knowledge related to the development of new opportunities (Gaglio and Katz, 2001). Thus,
alertness is a concept that has the potential to add substantially to our understanding of how new ideas get initiated and pursued.
Despite its potential, alertness remains understudied because we do not have adequate tools to rigorously investigate it.

This study seeks to provide a theoretically justified measure of entrepreneurial alertness. We examine the growing research in
this area and then further develop the concept of alertness. From this foundation, we position alertness as consisting of three
distinct elements: scanning and searching for information, connecting previously-disparate information, and making evaluations
regarding the existence of potential business opportunities. We then develop a scale with solid psychometric properties that will
enable researchers to better probe the various dynamics of alertness including antecedents and outcomes. While there has been
some earlier scale development work with alertness (Kaish and Gilad, 1991), unfortunately, the theoretical and psychometric
properties of those scales are unacceptable for rigorous research (Busenitz, 1996). Recent developments in the study of alertness
and entrepreneurial opportunity suggest expansion of the alertness process; but since theory-building progresses no faster than
do its measures (e.g. Nunnally, 1978), such expansion requires scale development. Our research reports on three consecutive
studies we undertook to develop and validate a scale for alertness, which will better serve future research in the area: Study 1 uses
students' responses to initial item generation to assess content adequacy; Study 2 employs a uniquely different sample of
business-persons to assess reliability, dimensionality, and factor structure; and Study 3 assesses responses from entrepreneur-
target respondents to examine convergent, discriminant, and nomological validity.

The developed alertness scale will allow researchers to empirically examine central research questions in entrepreneurship
such as: Why do some persons but not others recognize opportunities for new products or services that can be profitably
exploited? (Baron, 2004). More broadly, numerous antecedents that may influence one's alertness can be explored. It may also
inform the fundamental question for entrepreneurial cognition research: How do entrepreneurs think? (Mitchell et al., 2007).
Finally, the development of the alertness scale can open up numerous channels to the following question: Does greater alertness
enhance the probability that a new venture will be pursued or even the type of resulting venture?

Our study makes several important contributions to alertness research. First, we carefully articulate the alertness process
drawing on existing theoretical work by Kirzner (1979, 1999) and McMullen and Shepherd (2006). Second, we now offer a specific
scale that can be used to help us understand alertness and its implications. The resultant scales developed here also will allow us to
examine more closely the alertness process. Third, the development of these scales can put us on the road to better understanding
the antecedents to entrepreneurial alertness; the interactions of the different dimensions of alertness, as well as the potential
outcomes of varying levels of alertness.

3. Entrepreneurial alertness

Alertness has been central in the context of the recently developing area of “opportunity” in entrepreneurship research. Some
of this research argues that either opportunities are discovered or they are created (see Short et al., 2010 or a review). Another
approach parcels it into the three areas of opportunity recognition, opportunity discovery, and opportunity creation (Sarasvathy et
al., 2003). Our research concerns itself primarily with opportunity discovery and creation.

Research on entrepreneurial alertness was initially developed by Kirzner (1973, 1979), who characterized individuals who
were more alert as having an “antenna” that permits recognition of gaps with limited clues. Building on Kirzner's work, Kaish and
Gilad (1991) saw alert individuals as having a “unique preparedness” in consistently scanning the environment ready to discover
opportunities. Later Kirzner argued that alertness includes creative and imaginative action and may “impact the type of
transactions that will be entered into future market periods” (1999, p. 10).
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More recent scholars have continued to advance arguments that alertness involves a proactive stance based on a number of
cognitive capacities and processes such as prior knowledge and experiences, pattern recognition, information processing skills,
and social interactions (Ardichvili et al., 2003; Baron, 2006; Csikszentmihalyi, 1996; Gaglio and Katz, 2001; Shane, 2003). Central
among these efforts is the article by McMullen and Shepherd (2006) which argues that entrepreneurship fundamentally involves
action. According to McMullen and Shepherd (2006), alertness is not entrepreneurial unless it involves judgment and a movement
toward action. “To act on the possibility that one has identified an opportunity worth pursuing” is the heart of being an
entrepreneur (McMullen and Shepherd, 2006, p. 132). The developing views of alertness are summarized in Table 1.

Building from this review, we conceptualize alertness as having three complementary dimensions: scanning and searching for new
information, connecting previously-disparate information, and evaluating whether the new information represents an opportunity.
Consistent with Kirzner's early work and the role of awareness of gaps when new opportunities present themselves, alert
scanning and searching refer to constantly scanning the environment and searching for new information, changes, and shifts
overlooked by others. Extending alertness as a part of the entrepreneurial cognition process (Alvarez and Busenitz, 2001;
Mitchell et al., 2007), this dimension involves pre-existing knowledge, preparedness, and sensitivity to new opportunities. The
second dimension, alert association and connection, involves pulling together disparate pieces of information and building them
into coherent alternatives. This dimension corresponds with Kirzner's later work on alertness (1999) and addresses how
individuals cognitively respond to and process new information clues. Building on McMullen and Shepherd's (2006) recent
work, we suggest that the third dimension involves making evaluations and judgments about the new changes, shifts, or
information and deciding if they would reflect a business opportunity with profit potential. For there to be an entrepreneurial
opportunity, action needs to evolve from the cues, gathered information, and evaluations.

Fig. 1 represents the model of alertness, consisting of three components described above. The model also illustrates prior
research on certain determinants of alertness (e.g., individual disposition, training and exercises, social networks, etc.) and
potential outcomes of alertness (e.g., venture startup activities). We now develop each of the above proposed dimensions of
alertness and how they interact.

3.1. Alert scanning and search

Alert scanning and search allow entrepreneurs to be persistent and unconventional in their attempts to investigate new ideas
(Busenitz, 1996). This dimension of alertness assists entrepreneurs in building a vast array of domain-relevant information. The
information searched constitutes the individual's sensory store, which provides brief storage for information in its original form
(Reed, 2004). Such a sensory store enhances the development of an individual's knowledge base: both tacit and explicit (Polanyi,
1967). Tacit knowledge is acquired during one's experience in a particular domain and often non-codified (Dimov and Shepherd,
2005). Explicit knowledge refers to knowledge and information which is external to the individual and can be easily shared with
others. Both tacit and explicit knowledge facilitate the integration and accumulation of new knowledge as well as adapting to new
situations (Weick, 1996). Scanning and search also can happen when the entrepreneur starts to look for answers to a specific
question. Since no systematic strategy is deployed (Kirzner, 1979), an entrepreneur will typically search for multiple possibilities
in the relevant places.

The scanning and search dimension helps lay the foundation for developing cognitive frameworks (i.e., prototypes and schemas
that reflect an individual's knowledge and beliefs about the external world). Such cognitive frameworks represent the cumulative
experience, learning, and meaning an individual has constructed about the specific domain. They are essential for processing and
utilizing stored information and knowledge. Because the content and structure of schemas for a specific domain are idiosyncratic
(Gaglio, 1997), entrepreneurs with more extensive scanning and search will have a wider range of knowledge and information, which
can benefit them in attaining expert performance (Ericsson et al., 1993) in enhanced alertness to business opportunities.

Table 1
Developing views of alertness.

Early Kirzner Later Kirzner Recent Developments *
Role of markets Disequilibrium gaps to be Adjustments of opportunities Opportunities emerge from macro changes
identified to fit the market
Role of knowledge and Helpful to the extent that it Prior knowledge can be Prior knowledge and information processing inform
pre-existing conditions triggers the “Aha” moment expanded to further pursue observations and feasibility assessment
opportunities
Alert scanning and Passive; a unique preparedness Passive and active; pursue Cognitive capacity (e.g., creativity, intelligence) and personal
search specific opportunities fit
Alert association and Lying dormant waiting to be Still lying dormant but room  Initial insights heighten sensitivity and can produce further
scanning identified for creativity and further search and processing
development
Alert evaluation and Largely unaddressed, assumed Evaluations of opportunities ~ Combining beliefs/ insights and desires for a judgment on
judgment that entrepreneurs would act on  can evolve over time venture prospects; distinction between first- and third-
opportunities person opportunities

@ Primarily drawn from McMullen and Shepherd (2006) and Baron (2006).
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Fig. 1. Model of entrepreneurial alertness.

3.2. Alert association and connection

Alert association and connection focus on receiving new information, creativity, and making extensions in logic. It accounts for how
information is applied or extended. Association allows an individual to consider multiple options and possibilities and to make unique
connections. Rather than minimizing distractions and focusing on the relevant details of multiple pieces of information, association
enables individuals to connect to the big picture so that distant and unprecedented connections can be made (Lehrer, 2008).

Social cognition theory suggests that the calculation of covariation and the strongly reappearing traces or responses are related
and consist of multiple steps (Fiske and Taylor, 1984). First, individuals must seek understanding of what data are relevant to
assess covariation. Data on multiple sides of the issue are needed for the connection. Second, data are classified into types of
evidence such as positive or negative. Positive data fitting expectations are usually more quickly and easily incorporated into the
inference model than negative data. Third, individuals recall the evidence and estimate the frequency of each type of evidence. The
recalling confirms some data and disconfirms other. Finally, there is the combining of the evidence into a form, often in various
nonlinear or non-sequential combinations. These cognitive associations of present information depend heavily on whether
individuals have a prior expectation or experience about the relationship between the two variables.

These four aspects of covariation enable individuals, entrepreneurs in this case, to get an informed picture before making an
evaluation by keying on specific pieces of information. If scanning and search can be passive or active, association and connection of
knowledge into potentially viable ventures are proactive (Alvarez and Barney, 2002). This is accomplished by deliberate manipulation
of information (Neisser, 1967), such as adding, deleting, or interpreting the same information in a different manner. Whenever
something unusual or unexpected is detected, association allows entrepreneurs to change their existing schema to accommodate non-
matching information (Gaglio and Katz, 2001). In essence, the association and connection dimension of alertness allows individuals to
move out of the routine track and modify the categories of their existing means-ends interpretation framework.

Association and connection also change the character of information through bisociation, the sudden interlocking of two or
more previously unrelated matrices of information or thoughts (Koestler, 1964). Bisociation is more likely to happen when the
brain wanders (i.e., when entrepreneurs are engaged in “unconscious work” or “mental rambles,” because too much concentration
can actually diminish creative connections) (Lehrer, 2008). Although relaxing the brain enhances association and connection, it
does not necessarily mean that such cognitive processes cannot be improved via effortful activities. Engaging in deliberate practice
can help individuals acquire expert performance (Ericsson et al., 1993) by promoting entrepreneurs' ability to connect the dots,
think outside the box, and perceive links between seemingly unrelated events.

Once dots are connected, individuals may need to scan and search the environment again to further clarify the picture or to
explore the usefulness of the newly-connected information. One is unlikely to go from scanning and search to making judgments
about the potentiality of the new connections. Rather, the newly-sought information has to be interpreted and perhaps considered
for more associations and connections. Thus, we suggest that scanning and search involves a recursive relationship with
association and connection as a search may often trigger additional associations and ideas.

3.3. Evaluation and judgment

In this article, we argue that an important part of entrepreneurial alertness is the aspect of judgment and thus extend the
boundaries of alertness by adding a third dimension: evaluation and judgment. In assessing and estimating if an opportunity arises
from new information, an entrepreneur exercises judgment (McMullen and Shepherd, 2006) that involves two stages: (1)
attention and third-person opportunity; and (2) evaluation and first-person opportunity (McMullen and Shepherd, 2006). The
first stage occurs when an individual believes that a potential opportunity exists for someone (i.e., third-person opportunity). It
may not represent an opportunity for everyone, but only for those with the right qualities. At the second stage, the third-person
opportunity activates another evaluation process when the entrepreneur decides if it is an opportunity for him or her (i.e., first-
person opportunity). In essence, believing that a third-person opportunity exists does not necessarily mean that one believes one
possesses the right combination of knowledge and motivation to exploit it. If a prospective entrepreneur thinks that the
opportunity may be positive, s/he will likely assess his/her own willingness to bear the uncertainties, and decide whether s/he will
exploit the opportunity by engaging in entrepreneurial action. McMullen and Shepherd (2006) posit that Kirzner's theory of
alertness addresses the attention stage of evaluation and focuses on judging the new changes, shifts, or information and deciding if
they would reflect a business opportunity with profit potentials. Note that the evaluation here does not entail the actual launching
and capitalizing on the opportunity, only whether an opportunity exists.

Turning to our alertness model in Fig. 1, after the entrepreneur scans and searches the environment, and connects previously-
disparate information, at some point, s/he will make an evaluation about whether the newly-conceived information would fit into
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his/her existing cognitive frameworks by matching the new information with his/her prototypes and exemplars for business
opportunities (Baron, 2006). The evaluation and judgment dimension of alertness allows entrepreneurs to judge the content of the
new information, filter unessential information, and make an assessment of whether the new information reflects any potential
business opportunity. By so doing, it enhances entrepreneurs' “situational awareness.” Alternatively, an evaluation may require
individuals to obtain additional insights via search in order to adjust and reconsider related alternatives. This is presented in the
link from evaluation and judgment back to scanning and search in Fig. 1. More information may help the individual to make more
accurate evaluations on the potentiality of the new business idea.

While it may appear that a judgment is arrived at without a detailed analysis (i.e., insight erupts into awareness) (Lehrer, 2008),
entrepreneurs will typically have processed relevant and available information. When individuals receive multiple messages
transmitted over various channels, they will usually make successive selections from among all the possible messages based on
reconstructed and relevant stored information (Neisser, 1967). In order to do so, scanning and search requires sorting information
through association and connection. The connected information is aroused from time to time by making evaluations. This cognitive
unit can disappear and reappear over and over again, a phenomenon labeled as the “reappearance hypothesis” (Neisser, 1967). The
more it reappears, the more likely it will be that one can decide if the new concept matches their interpretation framework and thus
represents a business opportunity.

The social inference process is marked by humans' willingness to use strategies to move information through the cognitive system
quickly (Fiske and Taylor, 1984) because our knowledge structures (i.e., schemata, scripts, frames, stereotypes, etc.) tend to be very
abstract (Schneider, 1991). Individuals who retrieve constructed or reconstructed information and make judgments quickly before
opportunity windows close, are often referred to as “cognitive misers” (Taylor, 1981). In effect, evaluation and judgment serve as a
filter that determines which patterns will be recognized and attended (Reed, 2004). It reflects an individual's ability to develop an
insight into the value of specific information that others are overlooking. Making judgments allows entrepreneurs to sense
opportunities (Kirzner, 1997; Yu, 2001) and to choose among multiple possibilities. It serves as business acumen that helps
entrepreneurs envision the future with viable business opportunities (Kirzner, 1985). Entrepreneurs make their judgments based on
their patterns to clarify what the associated information entails in terms of an unmet market need (Dutta and Crossan, 2005). This
dimension is consistent with the conjecture of signal detection theory (Swets, 1992), which suggests that four situations exist when
individuals attempt to determine whether a stimulus is present: hit or correct identification (the stimulus exists and the perceiver
concludes that it is present), false alarm (the stimulus does not exist and the perceiver concludes that it is present), miss (the stimulus
exists but the perceiver fails to recognize it), or correct rejection (the stimulus does not exist and the perceiver concludes that it is not
present). Therefore, signal detection theory (Swets, 1992) suggests that the better the entrepreneur’s ability to decide on the right
information, the higher the possibility that he/she will achieve a “hit” or “correct identification.”

Having further developed the alertness process, we now focus on building and initially validating a scale to measure alertness
across three studies. Study 1 focuses on generating the original pool of items for alertness and assessing their content adequacy with a
student sample. Study 2 presents initial evidence of the reliability, dimensionality, and factor structure by utilizing a CEO sample.
Study 3 provides evidence of convergent, discriminant, and nomological validity of the alertness scale with an entrepreneur sample.

4. Research method
4.1. Study 1: item generation and content adequacy assessment

4.1.1. Item generation

We employed both deductive and inductive approaches for item generation (Hinkin, 1995). Initially 28 items were generated
to assess the alertness construct and to representatively reflect the three dimensions theorized to comprise alertness. The items for
the scanning and search dimension were developed based on the earlier work by Busenitz (1996), Fiet (2002), Kaish and Gilad
(1991), and Kirzner (1979). The items for the association and connection dimension were generated based on an extensive review
of the literature on the cognitive perspective of alertness by Baron (2006), Gaglio (1997, 2004), Gaglio and Katz (2001), Kirzner
(1999), Ko and Butler (2003), and Yu (2001). Finally, the items for the evaluation and judgment dimension were developed by
conducting a systematic review of the related literature with particular reference to judgment in the inference forming process
(e.g., Fiske and Taylor, 1984; Schneider, 1991) and opportunity recognition (e.g., McMullen and Shepherd, 2006) context.

Next, these items were subjected to discussions with 2 subject matter experts and in-depth interviews with 2 experienced
entrepreneurs, to further identify the items that were deemed appropriate to represent each of the three dimensions. Through this
process, 4 items were deleted for failing to provide face validity, reducing the number of items to 24:8 items for each of the 3
alertness dimensions.

4.1.2. Content adequacy test
A content adequacy test was conducted following the quantitative approach suggested by Schriesheim et al. (1993) in order to
ensure that the content of a measure covers a representative sample of the domain to be measured (Anastasi, 1982).

4.1.2.1. Sample and procedures. The sample was composed of 164 upper level undergraduate business students from a large state
university in the Southeast United States who completed the content adequacy survey in exchange for extra credit points. The
average age was 22 and 13% had entrepreneurial experience; 58% were male and 84% were Caucasian. The surveys, administered
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in April, 2006, instructed participants to determine how representative each item was of the definition (1= “definitely not
representative” and 5 = “definitely representative”). Each category/dimension rating appeared on a separate page. Each page
contained a conceptual definition for the dimension at the top of the page. Five versions of the survey, which were randomly
distributed to the respondents, were used to decrease priming effects caused by the question context or item embeddedness.

There are mixed opinions regarding the generalizability of results from student samples when studying managerial behaviors (e.g.,
Barr and Hitt, 1986; Mullins, 1982). We acknowledge that the use of student participants may impact generalizability. However, the
degree of impact may not be large when researching human behavior in general because student samples have been widely used
where the objective is to ascertain how the human mind responds to various symbolic input (e.g., Kacmar and Carlson, 1997; Scandura
and Williams, 2000; Seers and Woodruff, 1997; Van der Vegt and Van de Vliert, 2005). Such results have been accepted for
generalization (Friede Westring et al., 2009), especially in cases where - as in our task - the objective is to, for example, assess content
adequacy.

4.1.2.2. Analysis and results. The mean score of the responses on each item provided was calculated for each dimension. An item's
highest mean had to correspond to the intended alertness dimension. In addition, to eliminate items that did not discriminate
between dimensions, an item's highest mean had to be sufficiently different from the ratings obtained for the other categories. If
the difference between the highest and the next highest mean was not at least .20 (Carlson et al., 2000), the item was discarded.
Table 2 summarizes the mean scores of the responses on each item for the alertness scale. Two items (5 and 9) were removed
because they failed to pass the mean comparison test. Another 7 items (8, 11, 12, 13, 17, 18, and 23) were dropped because they
failed to discriminate between dimensions.

Next, the remaining 15 items were arranged into an extended score matrix to be entered for Q-factor analysis. A principal axis
factor analysis with varimax rotation was conducted. Our observations to respondent ratio for this analysis were 10.9:1, which exceeds
the 5:1 rule-of-thumb ratio (Hair et al., 2006). Loadings of .40 or greater were considered meaningful for interpretation and the more
positive an item's loading on a Q-factor, the more the item was viewed as measuring the construct underlying that factor. Conversely,
negative item loadings were treated as indicating that the factor construct was not present. Items were therefore assigned to the
factors on which they had positive and meaningful loadings, and these item assignments were then checked with and interpreted
based primarily upon the mean scores to ensure they properly reflected the judge's evaluations. As a result, 3 factors with eigenvalues

Table 2
Judge total evaluations for alertness (Study 1, N=164).

Item Mean scores

Scanning  Association and Evaluation and

and search connection judgment

Scanning and search
1. I have frequent interactions with others to acquire new information. 3.97 3.48 3.48
2.1 always keep an eye out for new business ideas when looking for information. 3.83 3.33 3.56
3. 1 read newss, magazines, or trade publications regularly to acquire new information. 3.77 3.38 3.40
4.1 browse the Internet every day. 3.96 3.73 3.75
5. While going about day-to-day activities, I try to look for new business ideas. 3.54 343 3.60
6.1am an avid information seeker. 3.74 3.50 3.50
7.1am always actively looking for new information. 3.73 3.46 3.45
8. I regularly seek information from new business development resource centers (such as local chamber of 3.35 3.17 332

commerce, small business center at local university, small business administration website, entrepreneurs.

com, or others).
Association and connection
9. I often see new combinations of people, materials, or products. 3.20 3.41 3.48
10. I often make novel connections and perceive new or emergent relationships between various pieces of 3.38 3.72 3.52

information.
11. I often find differences between the way I see certain situations and the way other people see them. 345 3.61 3.50
12.1 often come up with new ideas and approaches to customer problems. 3.54 3.60 3.44
13. I often think “outside the box.” 3.65 3.73 3.49
14. 1 see links between seemingly unrelated pieces of information. 3.55 3.80 3.44
15.1am good at “connecting dots.” 3.48 4.01 3.49
16. I often see connections between previously unconnected domains of information. 3.48 3.85 3.36
Evaluation and judgment
17. “Seeing” potential new business opportunities comes very naturally to me. 3.49 3.46 3.62
18. I have a special alertness or sensitivity toward profitable opportunities. 3.53 3.33 3.69
19. I have a gut feeling for potential opportunities. 3.27 3.24 3.56
20. I can distinguish between profitable opportunities and not-so-profitable opportunities. 3.51 3.54 3.74
21. 1 have an extraordinary ability to smell profitable opportunities. 3.12 3.16 3.53
22. I have a knack for telling high-value opportunities apart from low-value opportunities. 3.38 332 3.58
23. When it comes to business opportunities, [ am good at filtering or blocking out insignificant information to 3.58 343 3.67

make decisions.
24. When facing multiple opportunities, I am able to select the good ones. 3.56 3.48 3.77
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greater than 1 (22.19, 6.96, and 3.58) were generated. These 3 factors explained a total of 43.28% of variance and all items had positive
loadings greater than .50 on their intended dimensions (Table 3). All 15 items were retained.

4.2. Study 2: reliability, dimensionality, and factor structure

4.2.1. Sample and procedures

In Study 2, the 15 items retained from Study 1 were examined for construct validity. A mail survey was conducted to collect
data from CEOs competing in multiple industries all over South Korea. Data collection was administered by South Korea Small
Business Research Institute located in Seoul, South Korea. The first-round surveys were sent in June, 2006 to all 2000 CEOs on the
mailing list of the institute with self-addressed and stamped return envelopes. One month later, the second-round survey
reminder was sent to increase the response rate. All completed surveys were returned to the research institute. Consistent with
the framework established by Brislin (1980) for conducting international surveys, the survey was drafted in English and then
translated into Korean. To ensure linguistic and conceptual equivalence between the two versions, several rounds of modifications
were made to correct any discrepancies. Of the 2000 surveys sent, 291 were returned with complete data, reflecting a response
rate of 14.6%. The average age of the respondents was 35 and 85% were male. In addition, 79% of the respondents reported
education levels of 4-year College or above.

To assess reliability, dimensionality, and factor structure, it is necessary to utilize a sample that will permit generalizability across
items, rather than subjects (Nunnally, 1978). It is also helpful when data from a different source other than the student-respondents
of Study 1 can be employed to avoid common method bias (e.g., Podsakoff et al., 2003) in measurement. Furthermore, it is commonly
expected in social research that where tests can be performed in highly unique contexts, the results are “much more credible” (e.g.
Stinchcombe, 1968: 20). Accordingly, given our access through the South Korea Small Business Research Institute to a sampling frame
that could meet all of these criteria (i.e., data from CEOs competing in multiple industries from all over South Korea), we utilized this
data source to further support the rigor of our analysis.

4.2.2. Analyses

In order to explore and confirm the 15-item alertness scale, we randomly split the sample in half. Using the first half of the
sample (N = 144), we began by performing the measure of sampling adequacy test (MSA) to assess which items to drop from the
model because they are too multi-collinear (Hair et al., 2006). Results showed that the KMO overall statistic was .91 and each
individual KMO statistic was greater than .90, much higher than the recommended .60 threshold. Thus, all 15 items were kept for
exploratory factor analysis. Our observations to respondent ratio for this analysis were 9.6:1, which exceeds the 5:1 rule-of-thumb
ratio (Hair et al., 2006). Then principal axis factoring with an oblimin rotation requesting 3 factors was performed (Reis and Judd,
2000). One item did not load on its intended factor (e.g., “I often make novel connections and perceive new or emergent
relationships between various pieces of information.”) and another had a loading less than .40 (e.g., “I have an extraordinary
ability to smell profitable opportunities”). These 2 items were eliminated and the analyses were rerun.

The rotated factor solution of the 13 items, presented in Table 4, shows that these 3 factors explained 71.81% of the total
variance. All item loadings were greater than .40 on a single factor and there were no cross loadings. Examination of this table
suggests that the 3 factors are readily interpretable and represent the 3 factors of alertness as conceptualized. As also noted in
Table 4, internal consistency indices revealed reliability estimates of .91 for search, .94 for evaluation and judgment, and .90 for
association. The inter-correlations of the 3 dimensions ranged in magnitude from .65 to .68.

Table 3
Results of Q-factor analysis for alertness (Study 1, N=164).

Items Factor 1 Factor 2 Factor 3

Scanning and search

1. I have frequent interactions with others to acquire new information. .05 .68 11
2. I always keep an eye out for new business ideas when looking for information. .19 .59 .16
3. I read newss, magazines, or trade publications regularly to acquire new information. .06 57 .06
4.1 browse the Internet every day. 21 .53 .01
5.1am an avid information seeker. .16 .70 15
6.1 am always actively looking for new information. .16 .76 14

Association and connection

7.1 often make novel connections and perceive new or emergent relationships between various pieces of information. .09 13 .62
8.1 see links between seemingly unrelated pieces of information. .15 15 .81
9.1 am good at “connecting dots.” .20 11 .67
10. I often see connections between previously unconnected domains of information. 15 .10 .79

Evaluation and judgment

11. I have a gut feeling for potential opportunities. .70 18 .09
12. I can distinguish between profitable opportunities and not-so-profitable opportunities. .79 12 12
13. I have an extraordinary ability to smell profitable opportunities. .79 15 12
14. 1 have a knack for telling high-value opportunities apart from low-value opportunities. .74 13 18

15. When facing multiple opportunities, I am able to select the good ones. .58 .19 .20
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Table 4
Results of exploratory factor analysis for alertness.

Study 2 (1st half sample)? Study 3°

Items Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3

Scanning and search

1. I have frequent interactions with others to acquire new information. .57 .10 —.06 43 .04 —.01
2. 1 always keep an eye out for new business ideas when looking for information. .67 .07 —.06 41 17 —.03
3.1 read newss, magazines, or trade publications regularly to acquire new information. .96 —.03 13 .56 .05 .08
4.1 browse the Internet every day. .66 .03 —.01 44 —.04 .00
5.1am an avid information seeker. 77 —.04 —.18 .87 —.11 —.16
6.1 am always actively looking for new information. .79 .01 —13 .70 .05 —.10

Association and connection

7.1 see links between seemingly unrelated pieces of information. 13 .10 —.68 .06 —.05 —.89
8.1am good at “connecting dots.” .02 .00 —.94 .02 .16 —.76
9. I often see connections between previously unconnected domains of information. .03 .02 —.88 —.01 .01 —.89

Evaluation and judgment

10. I have a gut feeling for potential opportunities. —.08 .95 —.03 —.08 .55 —.10
11. I can distinguish between profitable opportunities and not-so-profitable opportunities. .04 .90 .03 —.04 .90 .09
12. I have a knack for telling high-value opportunities apart from low-value opportunities. .01 .82 —.01 —.01 .84 —.05
13. When facing multiple opportunities, I am able to select the good ones. .04 .63 —.20 .06 .66 .00
Eigenvalue 8.09 1.19 .82¢ 4.90 2.03 1.21
Percentage of variance explained 62.26 9.12 6.33 34,97 12.50 6.35
Cumulative percentage of variance explained 62.26 71.38 77.71 34.97 47.48 53.83
Coefficient alpha reliability estimates 91 94 .90 i .83 91
2 N=144.

> N=109.

¢ The eigenvalue for the 3rd factor in this sample is less than 1 because we requested 3 factors when performing exploratory factor analysis rather than setting
eigenvalue greater than 1, which is required by our theory re-conceptualizing alertness as consisting of 3 dimensions. All the other indices, e.g., factor loadings,
coefficient alpha, and CFA results conducted with the second half of the sample, indicate the existence of the 3rd factor.

4" Although the coefficient alpha of the 1st factor in this sample is smaller than the alphas of the other two factors, it exceeds the threshold of .70 (Nunnally,
1978) and thus is considered acceptable.

Next, confirmatory factor analysis was conducted on the second half of the sample (N=147). Using LISREL 8.7, the proposed 3-
factor model was estimated. The 3-factor model produced good fit indices (CFI=.99, NFI=.97, RMSEA=.07) and fit was
significantly better () gifference = 155.45, df =8, p<.001) than a 1-factor model (CFI=.95, NFI=.94, RMSEA =.15). To further
explore the discriminant validity of the three dimensions, we followed the procedure outlined by Fornell and Larcker (1981) and
calculated the square root of the average variance explained for each of the three dimensions of alertness. This value, which we
present on the diagonal in Table 5, represents the variance accounted for by the items that compose the scale. To demonstrate
discriminant validity, this value must exceed the corresponding latent variable correlations in the same row and column. If this
condition is met, we have evidence that the variance shared between any two dimensions is less than the average variance
explained by the items that compose the dimension. As Table 5 indicates, this condition is met for the 3 dimensions. In total, our
results provide clear evidence that the three dimensions of alertness are distinct from one another and measure three unique
aspects of alertness. Thus, the 13 items in Table 5 were retained for Study 3.

4.3. Study 3: convergent, discriminant, and nomological validity

In Study 3 we provide convergent and discriminant validity of the alertness scale and test a nomological model that examines
some of the potential antecedents and consequences of alertness. To test the convergent and discriminant validity, hypotheses are
formulated concerning the constructs to which different dimensions of alertness should and should not be related. The
nomological validity of the scale is tested by investigating some of the antecedents and consequences of alertness grounded in
extant theories of human capital and innovation.

Table 5
Means, standard deviations, and inter-correlations among alertness dimensions (Study 2, 2nd half sample, N=147).
Variable Mean S.D. 1 2 3
1. Scanning and search 5.50 .99 .78
2. Association and connection 5.08 1.20 74 .90
3. Evaluation and judgment 5.10 .99 727 .68** .84

Note: 1. All items are on 7-point Likert Scales. 2. Values on the diagonal are the square root of the average variance explained which must be larger than all zero-
order correlations in the row and column in which they appear to demonstrate discriminant validity (Fornell and Larcker, 1981).
N=147 ** p<.01.
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4.3.1. Convergent validity
The goal for our convergent validity tests is to demonstrate that the alertness scale correlates with existing scales to which it would
be expected to correlate. However, these relationships should not be great in magnitude so as to indicate construct redundancy.

4.3.1.1. Systematic search. Of the three alertness dimensions, scanning and search capability should be most strongly related to
systematic search. The systematic search view of opportunity recognition argues that aspiring entrepreneurs can improve their
odds of discovering valuable venture ideas if they will systematically search in areas where they are already knowledgeable
(Fiet, 2002; Fiet et al., 2004). The basic rationale for the systematic search view is that opportunity identification depends on a
fit between entrepreneurs' prior knowledge and a particular venture idea, which may be discovered via systematic search (Fiet,
2002). The search capability captures entrepreneurs' ability to seek information to further explore the newly-associated
concepts. Although the systematic view focuses more on “planned” and intentional search for useful information, both
systematic search and search capability describe entrepreneurs' information-seeking behavior to develop and build their
knowledge base. Thus, the following hypothesis is formulated:

Hypothesis 1. The scanning and search dimension of the alertness scale will demonstrate a stronger positive correlation with
systematic search than the other two alertness dimensions.

4.3.1.2. Creativity. Association and connection reflect the entrepreneurs' ability to piece together previously unconnected
information. Therefore, association should be related to individuals' creativity, or the ability to generate novel and appropriate
ideas, products, processes, or solutions (Shalley, 1995). The study of creativity is typically an effort to understand why some
individuals are more creative than others and focuses on the cognitive and motivational processes that might help explain this
discrepancy. The results of a recent meta-analysis by Baas et al. (2008) indicate that positive affect enhances creativity overall, but
is most likely to produce such effects when it is combined with high levels of activation (e.g., enthusiasm and elation) and a
promotion regulatory focus (a focus on aspirations or accomplishments; Higgins, 2006). Cognitive processes relevant to creativity
involve remote association, or the ability to see connections between seemingly different concepts; divergent thinking, or the
tendency to prevent solutions that move away from established ways of doing things (Mumford and Gustafson, 1988); and flexible
thinking, such as the capacity to generate different categories of response to a single problem (Torrance, 1974). Indeed, we suggest
that when those high in creativity engage in associating information, they do so in an effective way.

Hypothesis 2. The association and connection dimension of the alertness scale will demonstrate a stronger positive correlation
with creativity than the other two alertness dimensions.

4.3.1.3. Intuition. Entrepreneurs often use intuition to explain their actions and many other actions in the entrepreneurial domain,
such as opportunity identification or the choice of partners, bankers, or suppliers. While there are numerous definitions of
intuition in cognition research, entrepreneurial intuition, as a construct for research within opportunity recognition as a part of the
distinctive domain of entrepreneurship, is defined as “the dynamic process by which entrepreneurial alertness cognitions interact
with domain competence (e.g., culture, industry, specific circumstances, technology, etc.) to bring to consciousness an opportunity
to create new values” (Mitchell et al., 2005, p. 667). Recent research has attempted to distinguish between entrepreneurs'
attributions about intuition from their actual use of intuition (Blume and Covin, 2011). As a result, characteristics of
entrepreneurs that increase the likelihood that they will attribute intuition as a basis for evaluation during the venture founding
process (e.g., overconfidence bias, tolerance for ambiguity, and entrepreneurial self-efficacy) are distinct from the characteristics
that contribute to the development and effective use of entrepreneurial intuition (e.g., emotional intelligence, metacognitive skill,
and expert entrepreneurial schemas) (Blume and Covin, 2011). Given that the entrepreneurial intuition construct implies an
inherent connection with alertness, it seems logical that intuition will highly correlate with alertness. More specifically, as the
assessment capability of the alertness construct captures entrepreneurs’ ability to select information that may lead to potential
business opportunities, we expect evaluation and judgment capability to be the most highly related to intuition.

Hypothesis 3. The evaluation and judgment dimension of the alertness scale will demonstrate a stronger positive correlation with
intuition than the other two alertness dimensions.

4.3.1.4. Positive affectivity. We suggest that the alertness construct will be related to an individuals' positive affectivity. We
define positive affect as feelings or emotions that reflect a level of pleasurable engagement with the environment, such as
happiness, joy, excitement, enthusiasm, and contentment (Watson et al., 1988). An extensive body of research evidence
indicates that affect exerts strong effects on cognition, the processes through which information is entered into the memory,
processed, and retrieved for later use (Forgas, 1995; Isen, 2002). Recent research has explored the potential role of affect in
the entrepreneurial process such as opportunity recognition, acquisition of essential resources (financial and human), and the
capacity to respond quickly and effectively to rapid change in highly dynamic environments (Baron, 2008). More specifically,
Baron (2008) proposes that since affect exerts strong effects on perception, it seems possible that it is associated with
alertness and opportunity reognition. Positive affect, by broadening individuals' perceptual fields and increasing their capacity
to notice a wide range of events or stimuli (Matlin and Foley, 2001), may strengthen the influence of alertness on opportunity
recognition. This leads us to state the following:
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Hypothesis 4. All three dimensions of the alertness scale will correlate significantly and positively with positive affectivity.
4.3.2. Discriminant validity

4.3.2.1. Negative affectivity. Negative affect refers to feelings or emotions that reflect a level of unpleasurable engagement with the
environment, such as distress, upset, nervous, afraid, and hostile (Watson et al., 1988). By narrowing individuals' perceptual fields
and reducing their capacity to notice external events, negative affectivity may reduce the impact of alertness on opportunity
recognition (Baron, 2008). Baron (2008) proposes that negative affect, by reducing the vigor or scope of active searches, also may
produce a weakening of the impact of alertness on opportunity recognition. Cognition research has shown that negative affect
seems to encourage adoption of strategies involving exhaustive examination of all available alternatives in order to choose the best
(Iyengar et al., 2006). While maximizing often yields superior choices, it is an approach that may not be feasible for entrepreneurs,
who must often make evaluation and judgments very quickly (Baron, 2008). Therefore, we suggest that entrepreneurs with
negative affectivity will be unable to exhibit the association, search, and evaluation capabilities well, thus demonstrating support
for alertness' discriminant validity.

Hypothesis 5. Each of the three alertness dimensions will demonstrate discriminant validity with negative affectivity.

4.3.2.2. Research and development (R&D) investment. R&D investment can be defined as research and development expenditures
financed by the company (Cohen and Levinthal, 1990). Typically, a firm's investment in R&D is influenced by the industry type
(e.g., high-technology or low-technology firms), as well as entrepreneurs' ability to recognize potential profitable opportunities in
which to invest. In return, a firm's R&D investment affects the firm's ability to exploit external knowledge (Cohen and Levinthal,
1990). Entrepreneurs with higher levels of alertness are more likely to identify valuable domains they believe profitable, and thus,
to invest in for future benefits. However, the link between the individual level construct of alertness and the firm level concept of
R&D might be so distal that there exists various mechanisms between them, such as entrepreneurs' ability to acquire the essential
financial and human resources to invest in the opportunities, the creativity of individual entrepreneurs, the overall level of
unpredictability of the industry, and so on. Thus, we suggest alertness is independent of firms' R&D investment.

Hypothesis 6. Each of the three alertness dimensions will demonstrate discriminant validity with firms' research and
development (R&D) investment.

4.3.3. Nomological validity

The construct validation process involves not only demonstrating dimensionality and internal consistency, convergent validity,
and discriminant validity, but also nomological validity (Hinkin, 1995). Nomological validity is essential to the determination of
any new construct's role in the predictability of important organizational phenomena (Hinkin, 1995). Thus, another purpose of
Study 3 is to advance a model that tests the nomological validity of the alertness scale and indicates how alertness should behave
within a system of related constructs (i.e., nomological net) (Nunnally and Bernstein, 1994). Specifically, this model highlights
entrepreneurs’ prior knowledge as a key antecedent of alertness. The model also proposes that the alertness scale will demonstrate
significant predictive ability for firms' innovations. It is our contention that if prior knowledge and innovations are related to the
alertness scale in the expected manner, we would have reason to believe the alertness scale really measures the underlying
construct it claims to be measuring.

4.3.3.1. Prior knowledge. Prior knowledge refers to an individual's distinctive information about a particular subject matter and
provides him or her with the capacity to identify certain opportunities (Shane and Venkataraman, 2000; Venkataraman, 1997).
Prior knowledge plays a critical role in intellectual performance and increases the likelihood of opportunity identification (Gimeno
etal, 1997; Shane, 2003). It assists in the integration and accumulation of new knowledge, as well as integrating and adapting to
new situations (Weick, 1996). Shane (2003) identifies three major dimensions of prior knowledge that are important to the
process of opportunity identification. The first is prior knowledge of markets, which enables people to understand demand
conditions, therefore facilitating opportunity discovery. Second is prior knowledge of how to serve markets, which helps identify
opportunities because people know the rules and operations in the markets. In particular, it helps determine the production or
marketing gains from introducing a new product or service (Johnson, 1986). Finally, prior knowledge of customer problems or
needs stimulates opportunity identification because such knowledge would help trigger a new product or service to solve
customer problems or to satisfy unmet needs (Von Hippel, 1988).

Human capital theory postulates that increased knowledge in a particular field allows individuals to become increasingly
efficient and to focus on the key dimensions that contribute to the positive outcome of decisions (Becker, 1964). Social cognition
theory specifically asserts that a cognitive structure is an organized representation of individuals' prior knowledge and
experiences (Neisser, 1967). The inference forming process is heavily dependent on the large amounts of stored knowledge (Fiske
and Taylor, 1984). Thus, prior information influences the entrepreneurs' capability to associate, search, and decide on the new
information in ways that those lacking the prior information cannot replicate (Roberts, 1991). Even if information about a market,
particular ways to serve the market, and customer problems are disseminated broadly, only those who possess prior knowledge
will be able to capitalize on this information to be more alert. In other words, each person's idiosyncratic prior knowledge creates a
“knowledge corridor” that allows him/her to recognize certain opportunities that others do not (Venkataraman, 1997).
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Hypothesis 7. Entrepreneurs’ prior knowledge is positively associated with each of the three dimensions of alertness.

4.3.3.2. Innovations. Innovation is the introduction of something new such as a product, process, service, technology, strategy, or
managerial practice (Edwards and Gordon, 1984). Innovation begins when a firm selects an idea or invention for development and
ends with the commercialization and introduction of the invention to the market. Within the entrepreneurship context,
innovation has been defined as the process of identifying and utilizing opportunities to create new products, services, or work
practices (Van de Ven, 1986). Alert entrepreneurs are likely to discover something new, and to increase innovations of their firms.
Researchers have long recognized that some ventures offer products or services that are truly novel and that represent new and
different combinations of resources (Schumpeter, 1934), whereas other new ventures provide products or services that are nearly
imitations of existing offerings, or reproduced with incremental variations (Kirzner, 1973). Current literatures have depicted types
of innovation on a continuum along which one can indicate how discrepant a product, service, or process is compared to an
industry's existing offerings and operating procedures (Gaglio, 2004; Shepherd and DeTienne, 2005). Given our conceptualization
of alertness, we expect alertness to be significantly related to firms' innovations. This is consistent with Kirzner's (1997) work on
alertness where he discusses entrepreneurs who actively initiate change, sometimes even aggressively. Thus:

Hypothesis 8. Each of the three dimensions of alertness is positively related to the firm's innovations.
4.3.4. Method

4.3.4.1. Sample and procedures. The sample for Study 3 was drawn from two sources. The first source came from entrepreneurs who
receive monthly e-newsletters from the entrepreneurship center of a Mid-Western university. The online survey link was included
in two newsletters and generated 53 useable surveys. The second source of the sample was drawn from entrepreneurs located in
the Southeast. Firstly, 154 entrepreneurs were identified through students who interviewed entrepreneurs for their case study
assignment in an entrepreneurship course. Secondly, another 354 entrepreneurs' names and addresses were obtained from the
Reference USA database. Surveys were sent along with self-addressed and stamped return envelopes to these 500 entrepreneurs. A
total of 56 usable surveys were generated from the second source, reflecting a response rate of 11%. Results of t-test comparisons of
the average firm size, respondents’ business tenure with their firms, and the mean responses for the research variables revealed no
differences in statistical significance (p>.10) between the two samples. Thus, the two samples were combined to test the
hypotheses in Study 3. Of the 109 respondents, 76.8% were male and 81% were Caucasian. The average number of employees per
firm was 54 and the average number of years of previous business experience was 15.

4.3.4.2. Measures. Each construct was measured with multiple items and established scales were used where applicable. All
measures were anchored on 5-point Likert scales ranging from 1 (strongly disagree) to 5 (strongly agree).

The 13 items for alertness retained from the first two studies were used. To determine the factor structure of the alertness scale,
we first performed the measure of sample adequacy test (Hair et al., 2006). Results showed that the KMO overall statistic was .81
and each individual KMO statistic was greater than .71, much higher than the recommended .60 threshold. Then all the 13 items
were factor analyzed with principal axis method, an oblimin rotation, and the number of factors was set to 3 (Reis and Judd, 2000).
Our observations to respondent ratio for this analysis were 8.4:1, which exceeds the 5:1 rule-of-thumb ratio (Hair et al., 2006).
Three factors (see Table 4) had eigenvalues greater than 1 and explained a cumulative 53.83% of total variance. Results indicated
that these 13 items loaded on three separate factors corresponding to the established structure of the scales. No items loaded on
more than one factor, and in all cases the items that loaded on a factor did so at a magnitude of at least twice that of the non-
loading items. The inter-correlations of the 3 factors ranged in magnitude from .30 to .52, suggesting that they reflect relatively
distinct aspects of alertness. As noted in Table 4, the reliability estimate was .71 for search, .91 for association, and .83 for
evaluation and judgment. Thus, the 13-item scale shown in Table 4 was used to test the hypotheses.

The scale for prior knowledge (o =.73) was composed of three items following Shane (2000): (1) [ know how to serve markets;
(2) I am familiar with customer problems; and (3) I have rich knowledge about markets such as supplier relationships, sales
techniques, capital equipment retirement, etc. Innovation was measured using Subramaniam and Youndt's (2005) 3-item scale.
Respondents were asked to rate the innovativeness of the new products or services their firms have developed in the past five
years: (1) innovations that reinforce how I currently compete: (2) innovations that reinforce my existing expertise in prevailing
products/services; and (3) innovations that reinforce my existing product/service lines (oe =.92). Systematic search was measured
with a 3-item scale (oo =71) based on the work of Fiet (1996, 2002): (1) I search actively for business ideas; (2) I have engaged in a
deliberate and systematic search for an idea for a new business; and (3) I have gone through several learning steps overtime to
identify business opportunities. To measure intuition we modified Khatri and Ng's (2000) 3-item scale so that it applied to the
entrepreneurship context: (1) On many occasions, I make important decisions based on a gut feeling; (2) I rely on gut level
judgment in making important decisions; and (3) I place a great deal of emphasis on past experience in making important
decisions (o=.80). The Perry-Smith (2006) measure of creativity (av=.74) was used to assess the creativity of each
entrepreneur's work. Respondents were asked to rate how characteristic each of the five items was of their work over the past
2 years: (1) Novel long-term vision or application; (2) radical new ideas: (3) risk-taking: (4) new applications for existing
technology; and (5) new ideas and approaches to customer problems. Positive (e.g., interesting, excited, enthusiastic) and
negative (e.g., distressed, upset, irritable) affectivity (o« = .82 and .83, respectively) were measured using the two separate 10-item
scales (PANAS) scale developed by Watson et al. (1988). Finally, firms' research and development (R&D) investment was measured
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by asking respondents to directly report the average investment in research and development in the past five years (Cohen and
Levinthal, 1990).

A total of 8 control variables were included to reduce confounding effects due to entrepreneurs’ differences in demographic
and venture characteristics (Reynolds, 2000). Age was measured with 5 categories: (1) <25; (2) 25-34; (3) 35-44; (4) 45-54;
and (5) >55 years old. Gender was measured with a dummy variable (0 =female, 1 =male). Education was coded as “1” for
“less than high school degree;” “2” for “high school graduate;” “3” for “some college;” “4” for “4-year college graduate;” and “5”
for “some graduate study beyond 4-year college degree.” Since the respondents represented 3 ethnic groups (Caucasian,
African-American, and Asian, Pacific Islander, Native American), 2 dummy variables for ethnicity were constructed.

Business tenure was measured as the number of years the respondent has been working in the current business. Previous
experience was measured with a 3-item scale that asked respondents to report their previous managerial, entrepreneurial, and
industrial experience (alpha=.90). Firm size was measured by number of current employees in the firm. For business tenure,
previous experience, and firm size, natural logs were used to account for skewed distribution within the data. Industry type was
measured with North American Industrial Classification (NAIC) code. Originally 17 categories of industries were included in the
survey. Since one key variable in this study is innovations of the entrepreneurial firms, the high-technology versus low-technology
industry that the firm is in may impact the firm's development of innovations. Therefore, the 17 industries were categorized as
high- or low-technology following Thornhill's (2006) categorization, which was on the basis of standardized scores for R&D
intensity and the percentage of knowledge workers in each industry (Bolland and Hofer, 1998). As a result, high-technology
industries (e.g., professional, scientific, technical services, manufacturing, and mining) were coded as 1, and low-technology
industries (e.g., construction, transportation and warehousing) were coded as 0.

4.3.4.3. Initial analyses. Table 6 reports the Pearson's correlations among all variables. Alertness was significantly correlated with
knowledge, systematic search, intuition, creativity, and positive affectivity in the direction expected. The correlations among
the three dimensions of alertness (association, search, and evaluation) ranged from r=.31 to r=.51. Therefore, we ran two
additional analyses to ensure that the three dimensions of alertness are distinct. First, we compared a 3-factor measurement
model with 1-factor model. Results show that the 3-factor model fit the data (CFI=.97, NFI=.91, RMSEA = .06, y?/df = 1.40)
while the one factor model did not (CFI=.77, NFI=.72, RMSEA = .20, y?/df=5.27). Second, we calculated the square root of
the average variance explained for each of the three dimensions of alertness (Fornell and Larcker, 1981). These values for each
of the three dimensions (.61 for search, .87 for association, and .75 for evaluation and judgment) are greater than the correlations
among the scale dimensions. Thus, the three dimensions of alertness are distinct and measure different aspects of alertness.

We also conducted CFA on the scales used to test the antecedents and consequences of alertness to ensure their independence.
We began with a 1-factor model where all the items for the 5 scales (search, association, evaluation and judgment, prior
knowledge, and innovations) loaded on 1 factor. Results indicate that the model did not fit the data (CFI=.47, NFI= 41,
RMSEA = .20, ¥*/df=5.10). Next we estimated a 5-factor model with one factor representing each of our variables. Model fit
improved significantly (CFI=.96, NFI= .86, RMSEA = .03, x%/df=1.12). Finally we ran a model in which the alertness scale was
modeled as a second order factor composed of 3 sub-scales (search, association, and evaluation and judgment). Model fit
deteriorated (CFI=.92, NFI=.83, RMSEA = .06, x?/df = 1.43). The chi-square difference test between the second order and first
order 5-factor models ()gifference = 24.98, df = 6, p<.001) was significant, favoring the first order 5-factor model. Altogether, these
results suggest that the scales were distinct from one another and that collapsing the alertness items into one scale was
inappropriate.

4.3.4.4. Hypothesis testing. To test convergent and discriminant validity, the 3 dimensions of alertness were correlated with other
measures to which they were expected to relate (convergent validity) and not relate (discriminant validity). Hypothesis 1
proposed that scanning and search will demonstrate the strongest positive correlation with systematic search. The highest
correlation with systematic search was found for evaluation and judgment (r=.29, p<.05), not scanning and search dimension
(r=.22, p<.05), as predicted. Support was not found for Hypothesis 1. Hypothesis 2 proposed that association will demonstrate
the strongest positive correlation with creativity. Results indicate that among the three dimensions, scanning and search
demonstrated the highest correlation with creativity (r=.30, p<.01), although the correlation between association and creativity
was significant as well (r=.29, p<.05). Hypothesis 2 was not supported. Hypothesis 3 proposed that evaluation and judgment will
demonstrate the strongest positive correlation with intuition, which received support (r=.35, p<.01). Hypothesis 4 also received
full support as all 3 dimensions of the alertness scale were significantly related to positive affectivity (search r=.39, p<.01,
association r=.25, p<.05, and evaluation r=.21, p<.05).

With respect to hypotheses regarding discriminant validity, Hypothesis 5, which proposed that the 3 alertness dimensions will
demonstrate discriminant validity with negative affectivity, was fully supported (search r= —.14, association r=.10, and
evaluation r= —.13, n.s.). Hypothesis 6, which proposed that the 3 alertness dimensions will demonstrate discriminant validity
with firms' research and development (R&D) investment, also was fully supported (r=.13, .10, —.05, n.s.).

Results of the nomological validity tests are presented in Table 7. As Model 6 shows, two control variables significantly related to
alertness. Male entrepreneurs and those in high-technology firms exhibit a higher level of evaluation and judgment capability than
their female and low-technology firm counterparts. Hypothesis 7 predicts that prior knowledge is significantly related to each
dimension of alertness. As expected, the effect of prior knowledge on each dimension of alertness was positive and significant
(Models 2, 4, and 6). Hierarchical F-tests confirmed that the predictive power was significantly stronger after prior knowledge was
entered. Hypothesis 7 was fully supported. Hypothesis 8 predicts that the 3 alertness dimensions are positively related to firm's



Table 6
Means, standard deviations, and correlations (Study 3).
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Variable Mean SD. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1. Age 348 120

2. Gender 77 42 —13

3. Education 418 94 —11 —.05

4. White 82 39 357 05 —.02

5. Black 14 35 —24" —05 —-05 —86™

6. Asian 04 20 —26° —o1 12 —44™ 08

7. Tenure 84 51 617 —11 —22% 26 —22F -—13

8. Experience 1.10 34 70 .09 —.09 24 —17  —17 697

9. Firm Size 1.01 70 417 05 02 13 —-06 —.16 51 547

10. Industry 15 36 .03 —.10 01 —.02 07  —09 .15 02 17

11. Knowledge 3.95 68 24°  —o1 —.14 2% —18  —10 29" 33" 09 —o01

12. Search 428 69 .04 —.09 19 06 01 —13 .00 —.05 —-03 12 07

13. Association 415 77 10 .03 05  —.03 11 —14 09 17 10 16 21F 517%

14. Evaluation 412 58 —.01 10 —.07 05 —04 —04 .19 .10 14 16 47 31 4™

15. Innovations 352 112 20 -2 01 —o1 —.01 04 207 14 13 .08 .11 13 .06 .06

16. Systematic Search ~ 3.76 9 05 29" —15 08 —.08 00 .06 11 02 —07 35" 2% 23* 287 —07

17. Intuition 349 104 03 .06 —.05 15 —14 —05 .05 13 06 —15 237 06 .06 35" 07 a8

18. Creativity 3.98 82 —17 —.16 2% —15 20" —o06 —23° —19 —-10 .03 —.03 30" 28" 09 27" 04 05

19. PA 417 49 04 —15 04 —13 13 01 .05 —03 00 —03 26" 39% 25" 21" 17 a7 —11 38*
20. NA 1.87 61 —24% 19 .05 06 —05 —03 —26° —-21" —10 —-13 —.12 —14 10 —13 —-08 .11 —07 .18 .01
N =109. Note: PA = positive affectivity NA = negative affectivity.

** p<.01.

* p<.05.
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Table 7
Results of regression analysis for the antecedents and consequences of alertness? (Study 3).
Scanning and search ~ Association and Evaluation and Innovation
connection judgment
Variable Model 1 Model 2 Model 3  Model 4 Model 5 Model 6 Model 7 Model 8 Model 9  Model 10
Control
Age .06 12 15 14 —.14 =112 12 .10 .09 .14
Gender —.03 —.01 12 .09 16 20" -22" -22% —24" -25"
Education 17 .16 .01 .01 —.05 .02 .06 .02 .06 .07
White .09 .07 —.11 —.13 .04 —.01 .04 .02 .07 .03
Asian, Native —.13 .17 =112 =12 .00 —.01 .03 .07 .06 .03
Tenure —.01 12 .00 .03 22 20 —35" —37% —37% —38"
Experience —.02 —.21 12 —.04 .02 —.13 28 .30 27 27
Firm size —.07 —.16 —.02 —.01 .03 11 .07 .09 .08 .07
Industry .07 .14 .10 14 18 18% .01 .00 —.01 —.02
Prior knowledge 19" 33 487
Scanning and search 24%
Association and connection 19%
Decision-making and judgment 19%
R? .07 28 .09 23 11 35 11 17 15 .14
Adjusted R? .03 .16 .01 .10 .01 24 .01 .06 .04 .04
AR? .07 21 .09 14 11 24 11 .06 .03 .03
AF 66 563" 88 345" 1.11 7017 143 525" 298" 274"
¢ Standardized coefficients are reported.
* p<.05.
* p<.01.
<001,

innovation. As expected, all 3 dimensions had positive and significant effects on innovation (Models 8, 9, and 10). Hierarchical
F-tests confirmed that the predictive power was significantly stronger after the 3 sub-scales of alertness were entered.
Hypothesis 8 was supported.

4.3.4.5. Tests for common method variance (CMV). In order to check for the presence of CMV we followed the suggestions of
Williams et al. (1989) and estimated a full measurement model, then re-estimated the same model after adding an uncorrelated
method factor. The idea behind Williams et al.'s (1989) approach is that if model fit is significantly improved by the addition of the
method factor, common method variance may be an issue. The fit statistics (RMSEA =.07, CFI=.82, SRMR =.08) for the full
measurement model indicate adequate model fit. Fit statistics after adding an uncorrelated method factor improved, but only
slightly (RMSEA =.07, CFI=.90, SRMR=.07). However, the chi-square difference test between the two models indicated a
significant difference (¥*=116.34, p<.05).

To determine the extent of the influence of common method variance, the variance explained by the method factor was
calculated by summing the squared loadings. The total amount of variation due to the method factor was 9%, much less than the
average amount of method variance (25%) observed by Williams et al. (1989). Our results suggest that measurement error does
not overwhelm the variance captured by the construct (Vandenbosch, 1996). Although the model tested benefits from the
addition of a method factor, the gain in fit is quite small and more importantly the method factor appears to account for very little
variation in the data. Therefore, any possible method effects in the data were likely to be minimal.

5. Discussion
5.1. Key findings and contributions

While examining process issues such as garnering resources and developing growth strategies are helpful for understanding
the success of new ventures, it is also important that we start to make important strides in understanding nascent activities and
how opportunities get identified. In that regard, our study makes several important contributions to alertness and opportunity
recognition research. First, we carefully articulate alertness drawing on existing theories. The fuzziness of entrepreneurial
alertness research to this point has stymied researchers from further exploring this concept (Alvarez and Barney, 2002). In an
effort to move the field forward, we redefine and refocus research on alertness by presenting an integration of Kirzner's alertness
theory and McMullen and Shepherd's (2006) later development on alertness. Specifically, we present alertness as comprising
three dimensions: (1) systematically or non-systematically scan the environment and search information; (2) associate or piece
together previously unconnected information; and (3) make evaluations and judgments about the commercializability of the idea.
These dimensions complement each other and give the individual a foundation on which to identify new business ideas.

Second, social cognition theory confirms that the inference process can be improved with formal training or constant
reminders of appropriate inferential techniques (Fiske and Taylor, 1984). Such efforts may begin by alerting the individual to the
problem and instructing the individual to pay special attention to inferential errors. When people have some awareness of the
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evaluation and judgment process, they can draw on that awareness at will, thus improving the inferences made. Alertness
represents an individual capability that can be learned and improved, and thus, may offer guidance to aspiring entrepreneurs in
how to mindfully discover opportunities with business potential.

Third, we answered Busenitz's (1996) call for improved alertness construct development and measurement by developing and
validating a theoretically justified measure for alertness. Our scale was found to reflect solid psychometric properties as indicated
by the confirming evidence across three different samples. The items retained after three rounds of validation tests indicated
strong internal reliability. Study 3 demonstrated that prior knowledge significantly predicted all three dimensions of alertness.
This finding resonates with the observations of previous research (e.g., Gimeno et al., 1997) that prior knowledge increases the
likelihood of identifying opportunities. The nomological model tested in Study 3 advances current understanding of the
relationship between alertness and innovation, which has been a central concern of innovation research. Past research has seldom
measured alertness itself due at least in part to the lack of a validated scale. Instead empirical work has tended to focus on the
relationships between knowledge and innovations (e.g., Thornhill, 2006). Such approaches are clearly underspecified as they do
not integrate alertness and how individual processes advance knowledge. By measuring alertness directly, we are now able to
assess the contributions of alertness and how it impacts the pursuit of new opportunities. In the context of this research, all three
dimensions of alertness had large total effect on innovation. These results suggest that, viewed as an asset, the extent to which
entrepreneurs are alert to business ideas strongly influences the innovative performance of their new ventures.

5.2. Limitations and strengths

Since Study 2 was based on CEOs from Korean firms while the sample for Study 3 was drawn from U.S. entrepreneurs, there
may be a concern that the model was not consistent across countries. To determine if the factor structure of the three-dimensional
alertness model was invariant across the Korean and U.S. samples, we performed a 2-group measurement invariance test
following procedures outlined by Byrne (1994). Results from each step revealed no differences across the samples, demonstrating
evidence of measurement invariance across the Korean and U.S. samples. In addition, the Global Entrepreneurship Monitor reports
similar entrepreneurial activities in Korea and U.S. (Bosma et al., 2007). Although data collected across these two countries are
consistent and promote the generalizability of our study, caution should be used when interpreting our results. In addition, since
two convergent validity tests regarding search and association dimensions were not supported, future research is warranted to
fully examine the correlations, or distinction, between and among the three dimensions of alertness. Finally, not all of our factor
loadings were statistically significant in our final EFA results. Given that our factor loadings were statistically significant in our
other EFA analyses, we attribute these results to the fact that our sample size was only 109 in the final EFA and encourage others to
replicate our findings using a larger sample.

This study has several notable strengths. First, the re-conceptualization and operationalization of alertness presented here
builds on current work. Integrating Kirzner's early (1973) and later (1999) theory of alertness with McMullen and Shepherd's
(2006) recent development on entrepreneurial action offered additional insight into how the three dimensions of alertness
interplay with each other to enhance the recognition of new opportunities. The second strength is the refined multi-dimensional
measure of alertness that has been subject to tests from three different samples across cultures. Given the variance of our samples
on industry, firm size, and culture, the final instrument should provide researchers with a valuable tool for probing the information
and evaluation processes of exploring opportunities. Finally, this study represents a first test of the antecedents and consequences
of alertness. By establishing these important links, our study signals the potential for future research to focus on conceptual and
empirical exploration of alertness and various entrepreneurial activities.

5.3. Implications for future research

Extant research on entrepreneurial alertness has delivered scales that are inadequate (Busenitz, 1996) and do not fully capture
the richness of this construct. Consequently, our understanding of the role and the interconnectedness of alertness in the process
of identifying new opportunities remains limited (e.g., Hills and Shrader, 1998; Ko and Butler, 2003). In spite of these major
limitations, entrepreneurial alertness remains a central part of theoretical models seeking to explain the identification of new
opportunities (Ardichvili, et al., 2003; Baron, 2006). The theoretical foundation and rigorous scale development reported in this
article provide rich future research opportunities. Some potential studies of particular interest include isolating antecedents to
alertness, exploring the interworking of the different dimensions of alertness, and outlining potential outcomes that forthcoming
research could examine.

With the development of this new entrepreneurial alertness scale, the door is now open to investigate a number of antecedent
variables. Our initial findings reveal that entrepreneurs' prior knowledge is positively related to alertness. Human capital theory
maintains that both knowledge and experience provide individuals with increases in their cognitive abilities (Becker, 1964). Both
broad labor market experience and specific vocationally oriented experience are theoretically predicted to increase human capital
(Becker, 1964). In the context of alertness and identifying new opportunities, both industry and previous startup experience may
play a key role in enhancing entrepreneurs' alertness. According to social cognition theory, the level of alertness can be impacted
by actively engaging in behavior, cognition, action, and experiential learning (e.g., Corbett, 2005; Lumpkin and Lichtenstein, 2005).
Organizational learning processes such as intuiting, interpreting, integrating, and institutionalizing also may have implications for
scanning and search, association and connection, and evaluation and judgment of entrepreneurial opportunities (Dutta and
Crossan, 2005).
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Recent research on affect as well as passion could lead to some interesting investigations on how these constructs lead to
cognitive processes such as judgments, perceptions, and entrepreneurial alertness (Baron, 2008; Baron and Tang, 2011; Cardon
et al.,, 2009). Further investigations could lead to some important insights on the entrepreneurial process including the
identification of new opportunities. For example, the area of social entrepreneurship (Short et al., 2009) seems like an excellent
context in which to examine how an individual's passion for a specific human need may lead to greater alertness.

Outcome variables also need to examine the entrepreneurial alertness process and their impact. For example, it seems highly
plausible that higher levels of entrepreneurial alertness are also likely to lead to the identification of more new ideas but is that
actually the case? Do varying levels of entrepreneurial alertness or variations in the alertness process lead to more of one type of
opportunity discovery than another (recognition, creation, or discovery)? Key organizational outcomes such as the actual pursuit
of new initiatives or the creation of new ventures or even startup performance and follow-on innovations might be worth
pursuing. For example, the failure rates of developing initiatives remain a major challenge with approximately 33% of new
products and services failing prior to launch (Corbett et al., 2007). Now the question remains: do the roots of such failures possibly
reach back into the entrepreneurial alertness process?

To expand the boundaries of entrepreneurial alertness, researchers modeling entrepreneurial alertness would better serve us if
they applied the role of alertness in international entrepreneurship, that is, the discovery, enactment, evaluation, and exploitation
of opportunities across national borders to create future goods and services (Oviatt and McDougall, 2005). In addition, the role of
alertness may be extended to the field of social entrepreneurship (Short et al., 2009). Researchers need to investigate if
entrepreneurial alertness can be applied in the search of not-for-profit initiatives, socially responsible practices of businesses, or
opportunities to alleviate social problems and expedite social transformation.

Finally, we recognize the roles and importance of the different components of an entrepreneurial alertness. Future research
should examine the relationships among the three components and their influence on how opportunities get identified and
developed. By specifying and examining these three dimensions of alertness, we clarify the development and linkage of alert
scanning and search, association and connection, and evaluation and judgment that are central to the analysis of entrepreneurial
thinking and cognition. The interactions of these three dimensions on the identification of new opportunities could indeed be
exciting to pursue.

6. Conclusion

Scale development is an iterative process. While we used three sequential studies to develop and initially validate the scale of
alertness, further confirmations of these findings are needed. Aldrich (1992) specifically noted that more replication studies are
necessary to substantiate initial findings, particularly in the entrepreneurship area. We welcome researchers interested in
alertness to incorporate our scale into their investigations and encourage them to further advance and test the alertness model.
We are hopeful that this work will provide a foundational tool to further pursue insightful scholarly research on this important
topic.
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